| MPLANTABLE MEDI CAL DEVI CE, WTH COVER AND METHOD [0001] This application
i ncorporates by reference the following 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 Sel f Attachlng
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Injection Port Wth and Application
vayay k
- “‘-”LIC- The present

Serial No. 10/741, 868 jection Port
Wth Integral Fasteners. TECHNI CAL i nvention
relates generally to nedical inplants and appliers therefor, and nore
particularly to an attachnent nmechanismfor use with a variety of nedica
i npl ants and appliers for attaching such nmedical inplants to body tissue.
The invention wll be disclosed in connection with, but not limted to,
surgically inplantable injection ports and an applier therefor. BACKGROUND
100031 | npl antabl e nedi cal devices are typically inplanted in a patient to
performa therapeutic function for that patient. Non-limting exanpl es of
such devices include pace nakers, vascul ar access ports, injection ports
(such as used with gastrlc bands) and gastric pacing devices. Such inplants
need to HEeOHt t aclhés appqstienlingorpbmiast bihedfersnse then follpwing Jywifed; StagespPaiens i n
order to fu r I I 0 ant
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such device € qU|c ent N nmany

beneficial i16/74he2%BvtigeSob&atedus Bija@yien Q’fonrlﬁji)oﬁjpﬂlle@ Waﬁtbﬁeréeﬂpmﬁzaqum sedial,
easily and effici entlgvy.5 1 [00041 The present i nventi on enconpasses an
S

attachnment MeeHAMGTAL éﬁ@ﬁf egL@ﬁUtamﬁc%ﬂl iAaching dgsrties RPot pduh Infegsale
qui ckly and t y r rs |1 ng
t he |nplanta hﬂédR%Eﬁngévﬁgaﬂﬁg&b QEU&? SE%? gﬁg %éggﬁﬁkﬁ tﬂwh
reposi ti oni 8gbcutaneeidYaf Attéémﬂfg)h@dmt@hmdawdh ImengFmaiefsy avai | abI e
instrunments may be used to actuate the attachnent mechani sm the present
invention also enconpasses an applier for locating an inplantable nedical
device in the desired

TECHNICAL FIELD

[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.



| 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
detail ed cripti e d] I ve: in.the
pri nci pl e@sﬁf t he gﬁeegl;eeﬁ%&i lr?\ye%?lo%%[}@gﬁgi\éﬁ{h&%ﬁlﬂ% Izlg%héiﬁlsshgécfégég%?gw of
an inj ecti omepioalt invglarh denicattbawidpentue qeckinning reasipns Thel attechment atchardance
with the present inveption. 100071 FIG 2 is,.a top view of the injection
port of FI@naybe rftﬂf’)ﬁglf: miqying tﬁ%lrapls@@?lsrﬂl%%dsw . O¢ rﬁlje@ép‘?doﬁ“b@ytangf

FIG 1. [00QRfky FisG rébobifiofing" 85 Sem®FAll ONRltholoBWs@hddrE doRinRti fihp1ef
FIG 1 taken a?lor?g fefbr?é‘ﬁﬁ- 2§0§ Fl G %’. [0010 Ff% %’lscloarrlﬁéef%(%ﬁgdﬁ@a ¢

per spect i veingiremewt§ ntalgebeiuspdtrt acuatpthetatta¢hnkdnGmethaniG the pteSent6nvemtion also
perspective view of the bqtto f the injection port.o |G 1, , showi ng the
Bt achment FRECIEATSH 4P ABHier  GF rlaeAtdg ?JbéWPfaBP?Ble[ sdishl etice 7 thegdeed

per specti veloehe Qhd IEKPO @My LRR akiRE Q6L | LACRAEL Rbct Sl dhgr to
FI G 6, shov(\)/i ng the a({ﬁt ac r?ent rre}(l:haniasln%i n t ecextende%/ﬁ‘nlﬁpeﬁopsgs?ti on.

[ 00131 FI G ingplagalsle medecatdéraemy view in partial cross-section illustrating a
fastener of the attachnment nechanismin the retracted position. 2 10014]
FIG 9 is a side cutaway view in partial cross-section simlar to FIG 8
illustrating a fastener of tBriefDesewiptiemof theddrawings t hat i s bei ng advanced
by the actuator ring toward the extended/fired position. 10011] FIG 10 is
a side cygeasay Vi ephd Bedddpahpihg @r8sings aeHitP BreSinBbiparatédinFidd cdhstifutd aiphftat i ng
a fastener of the attachment” nechanismin the extended/fired position.

[ 0016] FI G of this jspecifieatign, dlustrakgyerobadiments pdrthe ahventieoss asdctogethers with| e t o

FIG 8 ill ing.a f r of.th h hani hat. i i
hdvanced byleiin dettstionr o gy skt b SPE 280 o SN A st Bre 10
is a top Vviewedimehs giviineeldvwiehRrtd eRlaililthe principied bf the@raxehtuat@itioni ng

[0006] FIG. 1 is a perspective view of an injection port with an attachment

mechanism constructed in accordance with the present invention.

[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.



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 onmtted to illustrate the positions of
the links when the fasteners are in the extended/fired position. [00191
FIG 14 is an enlarged, fragmentary top view of the visual position

i ndi cat or nd act 0§ king:; e Yadve i e { c i of
fa o1 iwhe fer PRY.DY {8 d;;glsdiét‘?tg%%ay[soozogh |a8w1%e§ss&§ﬁgfg§f%?%e§fmé%

f ragnent ar yiltuspratnigew faktenére of itbe attaghmssant i mechamdinc thaoris teimg adtvanatdibyr iheg

detent syste f the attachnent hanismof FIG | in the extended/fired
posi ti on. [5%1551% rﬁ]%;{o%gﬁge eéﬁenqu&ﬁFeg&ﬂsmf’Pagnent ary, exploded perspective

view of the fitting and |ocking connector of the injection port of FIG 1.
[ 00221 FI@15]117 i s BiG.ehl as geslde fentagragnviewyinppartialatross-essios extiilan toyiFéu 8f t he

| ocki ng conpector assenbl to the fitting the septumretainer..but not

| ocked i n' pllasgaeDBEne € ind §icbheh igHafighar e Byrmi gl pesiush)
cross-section viewsimlar to FIG 17 showi ng the | ocking connector | ocked
in place.010241 FFIG. 1D is o side entaaagedeweinspatsli vesysawoofsimier safféGy8cap.

3 [0025] FI 20.is a.perspectjve view of an applier .cqnstructed i npl ant
th[e i nj Lcti strafgie aoRtENgE of the) gahmant nechynipl @aéxbﬂm@d?gwf%ﬂtgw e

vi ew of the,a0Rbi §fg Rfwdrd (he réRactéPPARbnTI G 22 is a side view of the applier
of FIG 20 wth one of the two body halves showi ng the internal conponents

in the unapplied, -actuated position.. [0028] FI 23 is a side view of
the appl il@ﬂﬁﬂof Al o oo K st Fof ViEw ¢ &e st H&%ﬁe?’ PP PR AFUREREBEent s
in the appl hgehedaft YRS eQﬁé'pBéiHQns bPARNMiniG! Gherf thel Bis@fers Mréi9GRk r]etracted .
fragnentary side view of the'linear to rotary cam mechani sm of the applier

of FIG 20. pod3@il FIG 25 is an enlarged top perspective view of the |ocator
of the applier of FIG 20.

[0018] FIG. 13 is a top view of the injection port of FIG. 1, with the actuator ring
omitted to illustrate the positions of the links when the fasteners are in the extended/fired

position.

[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.



[00311 FIG 26 is an enlarged bottom perspective view of the | ocator and the
port actuator of the applier of FIG 20. [00321 FIG 27 is a partially cut
away end view of the |locator of the applier of FIG 20. 10033] FIG 28 is
an enl arged, cross sectional view of the injection port of FIG | retained
by the |ocator of the applier of FIG 20. [00341 FIG 29 is an enlarged,

cross-sectj.onal vi the injection port of. FIG .| i.spased in.t.he.
Tocator dfhe appf % MetsHedd et BPeh alish hhyrused' S BBRRALHE sgion,
rotate the apaloferGactuator to the depl oyed position. [0035] Reference wll
now be made in detail to the present preferred enbodi nent of the invention,
an exanpl f whichhksyill I o) raw ngs. Detail ed
Descripti @%810036] p}dr}l's%lhlé a%%ﬁ{og%m&ﬂjﬁ}%gél&%iv&%§ﬂ?]%lr%¥blé&roce}f@ék¥‘e%(ge characters
designate |ike or corresponding parts throughout the several views. Also,
in the foP®dwi ng dEXar2pts arside view &f the appliernefeF i ot withaenet @ the tsigchpdas
front, back, i nsi,de,. oytside nd the, l.i ke are words f convenience and are
ot to be. oBRYES ES S el SO G ik MPelfy Bluatat et Darent i o
not meant to be limting insofar as devices described herein, or portions

t her eof , 10i28ly be aFl@ciieild asidentiew iof g applient dfdGo20 simiker toRKG. Rehowingithei n
nore detail .to the draw n ﬁ{ an.%{;bodi ngnt .gf the invention wll now be
descri bed. frﬁf)rﬁllcoﬁéq‘oé?? isﬁ'g eoapE]I1 .athgtg, PPHEP® is shown an i npl ant abl e

medi cal device, nore specifically an injection port, generally indicated at
2, which entodi es HHO a4 athnesnlargerds dragmientary st vigwt et thienliagac dp datice caint h
the present inyenti on Al troﬁlﬁfo attachnment nechanismis illustrated in
the figures meg zbrg?rﬂ@ 3}%’8 L i I'njection port 2, the attachnent

mechani sm may be used with any inplantable nedical device for which it is
sui ted, impebudi ng BIGWAY infn exlargsdeoprpeysppeive viek enfsthe Jester efr thagppker ¢fort s,
i njection pg@%szq(such as used with gastric bands) and gastric pacing
devices. [0 1°1'nj ection port 2 includes septumretainer 4, septum6 and
port body 8. Injection port 2, with the integrally constructed attachnent
mechani snpogl so i n€lGd26 ivae enlargatobatdnapempantive Mew adtthat @ratdr Zandntie gort

plurality Ofactlulatr(l)léo%%%él?er]b%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 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



[00391 As seen in FIG 4, septum 6, which nmay be made of any bioconpatible
material such as silicone, is disposed partially within internal cavity 16
of septum retainer 4, adjacent annular flat 18. Septumretainer 4, port
body 8, and actuator 12 may be made of any suitabl e bioconpatible materi al
having sufficient stiffness and strength, such as pol yet heretherketon

(known as PEEK):.is ReSheeicbd Imaiig 1'n§cﬂ'5r m%ﬁijés%rif?@é’herPﬁ s i8hs @B

sui tabl e bioconpatible material, "such as stainless stee 01 Port %ody 8
i ncl udes anmay are ritanh2d, orwiiiilcded eingaidess otibmatiqprser Reterfiag énomores detalino6thabout

an annul ar portion. Port .bod s retain t o, septu etainer 4 by a
plurality of 2pifHs 9b° ?%We?ﬁ/%ﬁa? UGS ‘P’ﬁ(‘j’b%Re ﬁgsscblg]%({'i ve hol es 24 formed
in recesses 24a in port body 8 and which extend inwardly into respective
recesses [®871f or redRefboutg ta REsSott-5,atrereas ispdnen yn ompsapablermedical deviced md?ens 22

may be nmade of..any sui.table bioco tible terjal, .suc S stainl.ess
Steel . [ 004FECANY AR SIS B nEREHIY o alst i THich SPadiean tyeiiment
around the gutighisntli AMBE&tePNA {d28rddRCOMIEIBE hreicAMBhEIntibR. ARAIHVGLRBHE! Y
18mm The exposed dianeter for access to reservoir 20 i s approximtely

| 4nm The datsachment mechassm tshBudteaigstin the fipwes apbeing nmbadied iwtiidjestion aemul ar

flat 18 is approxjmately 4 .such that septum6 5 i.s conpressed, .
appr oxi mat efy USOMA IS TERIATE RS BY PoRER T iR bt medieel dhviee: fognt
syst em unde{yhRhessuaRedNtkldihb by 3 dyQF eRampN dlPpadeanaleP4ddcublr ab&es? Bort$
di sposed in recess 16a forned in the bottom of septumretainer 4,

under | yi ng Bégstignpertafsych ruvsedoritngastricdrand 9gad gestric pacingdeeesn in FI G 4,
pl ate 28 does not contact sidewall 16b. In the enbodi ment depicted, plate

28 is met@hd)i ¢, sugfecEisn SrBiNhREfIeSt RBtum \Wadhe el i65 ah@SRIrt ®ddy g ough
septum 6 to introduce or wthdraw fluid fromfluid chamber 30, such as in
order to adjnetioniperts), mathghe megrallueanaieedjattachinent actdnismetabsolindugrdsamne 28

will protect sept retainer 4 from,puncture .an rqvide tactile feedback
to the sur RoORHATELR Thecteh e ARG ERE AT sar'e has bottomed i n
reservoir 30. Plate 28 may be secured to septumretainer 4 in any suitable
manner. 19939t he enBedeerent MEpidetseptunpbatmdic8may beelmhdienofphayc didepmpetibeni ng

lip 4a extendjng, over the. peripher f plate 28.as best seen.in Fl 4, 28
and 26, 1y pisrl St HiceE1 I<paFhcked nabhdl uifuf g SRl AL AR In i
provi di ng CteardnLadfaéntian@eht flan sofSephuat RetadBer /) tpRrittiRy 1B GRS Bctddtor 12 may

be made of any suitable biocompatible material having sufficient stiffness and strength,

such as polyetheretherketon (known as PEEK). Fasteners 10 and link members 14 may

be made 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



the bottom of septumretainer 4, and retaining lip 4a is then rolled or

ot herwi se deforned to overlie at |east a portion of the periphery of plate
28 thereby retaining plate 28. In the enbodinent depicted the dianeter of
recess l16a is snmaller than the dianeter of sidewall 16b, providing roomto
formthe annular |lip and to deformit into retaining lip 4a. Plate 28 could

be insert ol d@threddbd BpprekidiaidlPaoYd R Wad@ﬁﬁﬁ&? s8F hehlhipSio Rhigthin b PRABdgrpEPt UM
retainer 4 includes passageway 32, in fluid communicattion wth fluid

chanber 30, syshdne hndes pdesbuneadd Isiyll hilow iadgw dofdgt endi ng from t he peri phery

adj acent the bottom of retainer 4. Tube 36, which in the enbodi nment

depi ct ed godd?ad,s topRfe 2HIURLRRLE in SR8 16a BARG (PE LIRBMIYE sehRinf AMIRGT£d tO
fitting 34, being conpressingly urged against annular rib 38 by connector

40, whi ch i sndirlypesedtuabband flubkciBébandr wegueied0t dspeen irbbldy 4, 8lates2&daasr i bed
bel ow. Sl eeve 42 is djspgs about tube,36 ecured t nnect qr. 40 by

annul ar 1t passenat slsERIE R, T Ve HBRURn, RETEEE wa ARt Rl TeBesas
from ki nki ngainfdde RicePadetibnl Ah8ER¢ iy insérBlMdhioudht ptudi 618 ihodReUsredithdawor t
body 8. Although in the enbodi nent depicted actuator 12 is illustrated as

an annul ar flikdgremtihtidishgmegipifhsuadatip grder totasiiyst ghe size ahemadjugtablempstie any
sui tabl e copf.iguratij.on, and, supported in _any.suitable mapner tq permt..
sotuator 12008F PIRAP BT 3 M BN GE shBrE ¥yt R IR hd Bl ke oyea
and undepl e¥ebhcRaSi the Qligeod Shid8EM tHeNndelile: inBicattf) thab@tkynéedigdsUusie®nied in
plurality of downwardly and outwardly extending tabs 46. In the enbodi nent

depi ct ed, t Feseonr3d. fRate 2qmay by seeyped tusephn reginend iy anpsuitabl mengtednan
equal nunber,_of .carre ndi ng..f.ec , ch Vi n rcuat e bhot 50.
To asseml o iRypERBRpEI A0 pRELASS RRIC R piacB By deiBHh B G BREER R 2
46, and puspetbidepes plhtermsal deitlsyerti@fl eSS4, ng ah@hs. #btialonagtdinshgUiy 4d extéralds 46
reach recesses 48 and nove gutwardly to dispose | ower edges 46a in recesses
48 such t hapwadbiastasrannglay bpaprawdingrdeasiipe famiaserpg philafer2 igkstha secgpichtdept h

of recesses I i al : t body
5, as il He beulhl SHeBRR RN BRS K A5 TC TR O & o AR beR ey
about the cendvedlic #Xest @ponntofhbeyerfphetyroftpiste 28 nixadhnrndiniclg pilaté 281, Iragheuat or
12 may rotate through an aggle of abPut 40 degrees al t hqugh any suitable

angl e may bembedgeny ¢epi¢igd metene! wesss dpeds smlieh thagrtha dimety of sidewall

16b, providing room to form the annular lip and to deform it into retaining lip 4a. Plate

28 could be insert molded, with retaining lip 4a molded as illustrated.

[0043] Septum retainer 4 includes passageway 32, in fluid communication with fluid
chamber 30, which is defined by fitting 34 extending from the periphery adjacent the
bottom of retainer 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



is rotated in the deploying direction, causing fasteners 10 to nove to the
depl oyed position, rotation of actuator 12 beyond the fully depl oyed
position is limted by end 48c contacting tab 46. [00461 A detent systemis
formed by a pair of spaced apart raised detent ribs 48a, 48b extending
inwardly fromthe wall of each recess 48, and a corresponding raised rib 46b

extendi ng %’id"@ﬁt%}’dl% QAR 46 40 Nen G S@Boc?)féh?ﬁ%ﬁ&é& Sthere ﬁfﬁ?ﬁﬁ’ﬁ}%h?g

actuator 12 fromrotation and fasteners rom novi ng out o
retracted ospafed tapsebét eAdmdtor i lReidcludesase squalcember lof @brrespoading necadsast 48,

| oads, as desgri bed bel ow. [00?@1 ctuator 12 ingi udes &Jgralit ‘%fs spaced
apart openi 8 8YIngI 388 SR0tqh P L h TORSSPMRES atibaige B otk o, B Befsess HtrP brrent
to transm t,ihed Neeeesads, Lad %g@hetdod(%:ﬁ, YahPbrarih2déMectiig eaKs %@%ﬁ%@]&%r&@ to

the actuated position. Slots are configured'to be engaged
comrer ci al | igbad@rdashirecesses ¥ andmaye querardlygaldasposalomtes edgdsaifiarie ntceshepit8t ed,

ol ural ity oftepdba EluRBE hnEE R oTRe 1efking Shadbs JBrindh il bRt 48
configured §igvw QORERR1E eVl tp*razt bavwdetheahtof 12amBl ot bedy descivilbed degdrdad
100481 Referring also to FIGS. 6 and 7, septumretainer 4 includes a

plurality obelowocating tabs 58 extending outwardly from adj acent the bottom
peri phery of septum retainer 4. Locating tab 58a may be integral with

fitting 3dhs) Tabs S8cran@r 28anA @tdOs@leedly dbduf MERSArdI R CHTIrEHRILAT inl the
shaped recesses 60 fornmed in"the inner Surface of port body 8, "aligning
sept um r et a¢meedimepy derietey, gdtvaiond? tmdyorhyats. throughGunodngle Gf about] 4Qdegraeses

fasteners 10..in the re cte osition,. can bg seen, . .fasteners 10, are

di sposed | nfisughafy HEbRCABL BATHL bR, anty FhilmeRipi Ry ey ' 7

i1 'ustr at esisf @sdtenen Shel deplByinBedicoctiondehsingr fabteh@d, 10paS ntdveno @xst&pihiyeg from
sl ots 60. Rotation of actuator 12 noves fasteners 10 fromthe retracted

posi ti on t oPesfeonekatatiieef achnsert 2deyopdndull yiadoyel popitipnds Hmited by £nd8c
figures il '8&&%%%? Aéhe operation of actuator 12 and one of the plurality
of fasteners , rt beirng 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
nmoved frd¥@ depl ofralgtepbsystanais foomethbyiageinlod yragedapart rassedgsictant ribn et dBY .

FIG 8 extending inwardly from the wall of each recess 48, and a corresponding raised rib 46b
extending outwardly from tab 46. The detent system assists in preventing actuator 12
from rotation and fasteners 10 from moving out of fully retracted or fully extended fired

states under vibration or incidental loads, as described below.

[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.

7



illustrates fastener 10 in a fully retracted state, the undepl oyed position,
di sposed conpletely within slot 62 such that sharp tip 64 is not exposed.
This prevents tip 64 fromaccidentally sticking the surgeon or penetrating
any object. Actuator 12 is illustrated rotated counter clockw se as far as
permtted by recesses 48 and tabs 46. In this position, ribs 46b are

di sposed @hgckw seFi@f. 6 1iRgsthBR, fag@n&sery imtie ftradttd Fdsitidn. endscarNBe Qber, | NK
menbers 14 are rotatably carried by actuator 12, spaced apart at positions

cor r espondi figtenerstlRarpaispased i respectizg resasses ongots S@dormedeindrortinslyfr &'16i Sposed
Wi t hi n Opeﬂfu”t%esﬁ @as?é e;sa%%e%gélx(?end%g) Ogrl }‘ireTac,) ﬁ%gl %t %x{eﬂging.t }rg]%hggtgt 60 , .
mechani sm | ngegral actuat or 127 ¥ 6t at ed i ept oying direction, Wwhich

in one enboRbEbh ofiactder Abatoves Bitowdivl 8 grodthe trattadip@sitidh 1€ elid &ended
configured to actuate the attachnent nmechani sm nay be used), and rib 46b
passes rib B8WIOMhi ch may produce an audible signal in addition to a tactile
signal to the surgeon. Second end 14b of link nenber 14 is free to nove

Wi thin sl@ko66 durFIGS. sact @td Siies as fighes {irsaeatiidtie opetalbasrfathnar ah@ i nto
the extended position is transmtted to fastener 10 through the interaction
bet ween canPRupf Heeplomlisy of fattencey 19,01t hsthgawndestoasythag sha epgratirieory @ngfof

act uat or 1268350480 PFe 12 L8385, 6 ACKLI 0 ARINARLS SATLAKSARRE, o0

engages and pushes ag cam surface rotating t ener

pin 22. Thmoked difon ¥ ddpldyed paditivm for amuadéplatedngpsitéon sintdlaceoudly. aflG. 8
tangentially on cam surface, 68, off center relative to pjvot pin 22,

causi ng f ast/bsiastes dastener ot a by megfragtadusipteorthe uadeplpygs gesitipmidiseessdr 14

remains fre &itMld BbPes!s0tn Ly €19 NOotALip%kdad THQN fokat e
fast ener 10.80%&f%§>5/2f%1tng}2{16 Sgé ?‘gtsts%‘ﬁ rt%lo |lss ?g‘{g%%é 'agoﬁtpqﬁvae}n \}\gy
though its framgecodentadlyatiicking thboutgeBd ategereerating anyrelgudtt ofcttdter ¢Roskwi se

rotation of . act As actuator 1 rot ated cl ockwi se, the force

uator 12. IS
bet ween act l t;sﬁlteéa?ffl@ rPURIET F9CKMEe AT AIRCHRRICEPYChSEe 4hardibeAo1dnt o
move upwvar ds b&m&yrig§ 48) hﬁvmeboﬁxd Eﬂa_@k&@% BF ABCHEY Qe }qeﬁn@n%mtsﬁd&/*s o

actuator 12 is rotated further clockwi se fromthe position shown in
actuat or casa sfififlacemt@re dhtaratestably camgeagley actdatpush, spgaedisparc anpassitidnace

08, ot 8 ask et d0 Luriner couer hockat e, A0038Ld Bk bl
openings 66 of fasteners 10.

[0051] To actuate the attachment mechanism, integral actuator 12 is rotated in a
deploying direction, which in one embodiment as depicted is 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.



havi ng been urged past detent rib 48a (see FIG 15). In this position,
fastener 10 has rotated to its fullest extent, alnbst 180 degrees in the
enbodi ment illustrated, with tip 64 disposed within recess 62. In this
position, actuator camsurface 70 is over center, and actuator 12 is
resistant to being back driven by an undeploying force inparted to fastener

10 as camysyr f ace GOBFRTIS fadédenso 1§%tﬁ&'&10dboﬁtaﬁﬁ1§wra§r%& ghOitd Fange @'f"r@tﬁﬁérpn
that tends to push actuator 12 UE i nstead of rotating actuator 12. The
e

di stal end ot 98rieprees ase et afGhe clockwive irgfiatier obeguaior 42 y\Sa?sitlathJe]e?mﬁ
depi ot ed as Nl DRCRAENAE B bEEREAGMLAL off ST TacSRPHAR AL AR, dsal G001 N
flp 4. th fastener cf

tapering to sharp ext appr oxi nat e

degrees in adgatbull? Yo exdvengedrd slagtely atsrwlodﬁelaluyymd tpl@ﬁanuncgnof thercce@onm ch
m ght act on fasteners 10 tend to act through the FIVOt axi s_defined by
pivot pin 29 aciuﬁ@ﬁééds6$ta?eétfﬁfth?fg°1‘?%1@nf§@l§ the position shewsp EHFIGaY, astuaifbugh

Pin 22 1 | LLNSLEReR B3 HRLNG endhoBSRARREAI RG] (RIS RRRIeRuglddol 10

may be integral or even of unit I on. esirabl e
to retract firdieec@mserdlockwigeh as to renove or reposition the |rrpl ant ed
devi ce, actuator 12 may be rotated in an undepl oyi ng direction,

count er clggliw se | i PRe, Sraadiapy 10rRkel Siba B aTblg A e BAPlibi4BD. Of

act uat or shown in ota counterc
with actuat MVlﬁgaBEerSWgEﬁQ)@sﬂ(ﬂbtaitlrch #%n GgaiFtGt 1 Laninsthis p@smcﬁﬁ fastériendQthas
rotating fastener In the nbodlnent depi ct ed onti nued

count er cl ockiptedtq i '(59( %‘ﬂlieﬁr?"%ﬁm ait18P degr eFﬁ)‘\WéEe EI&h‘Pg@lﬁ“‘F Hustraigd,otith gp 64
contact wit 1651@?5'311” %Hfﬂcng?&e@ 2 W} nupﬁosztg&f%gtﬂ%o?lcaﬁﬁh%%% 0608k RfteN%nd

exerted on unt| second e reaches a
| ocati on i naghabr Bbis resBsmﬂn tabemp bacdedevmh f ansimiepe§ingadboroshimphrtéd rolkfastemdoer 14

begi ns puII| g agai ns t 66 causin fastene 10 to rotate and be |n to
retract. GSQ]‘mA%"é‘é |aﬁtSF‘}8@é“SH°tugI€f ﬁ%{Pc?Pr i %%é“@ FFCHB'@/E}H&

count er cl OC h%%tua%?ni@atfﬁq%tg% é\gr;?l)te{?ﬁg arcfu‘aﬂ)rslb()%e IqisedT Ieﬁ’d é)é acﬂ(fagté}% q(jer 10

is rotated approxi nmatel ough its range. e seen
conpari ng FisGonfighedRs&ntiblly act bedror ddntcted ss ihavidigf 4 gemnall)pw:ltangohs cmslsh

fastener 10 in the sane position, .i n dependence ,up et her the attachnent
mechani sm i $CHER oMz t Bale8tbr 2HEHRG (Gt JWR Y PAct g\g’}th\,\%f"é‘er 1é)sﬁf‘tte§élf‘gom

the lost mogiRsxithedly 1188UdgecdNfnht ifhlfy BRIEAGEd dttd ShPWbploPE PBsifibRt fok@si N
which might act on fasteners 10 tend to act through the pivot axis defined by pivot pin
22, instead of rotating fasteners 10. It is noted that although pin 22 is illustrated as being
a separate piece from fastener 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.



conparison to actuator cam surface 70 pushing directly on cam surface 68. To
retract fasteners 10 fully, actuator 12 is rotated until detent rib 46b
snhaps past detent rib 48b. [0056] Referring to FIG 8, when fasteners 10
reach the fully undepl oyed position tip 64 nmay be disposed fully in slot or
recess 62. Further undeploying rotation of actuator 12 is prevented by link

menber 14phi ch | SAPrs%X@%e‘ﬁI(f}r QM Taéhlafsr 1@Due§”%l@én %vaﬁc%ﬁt %&er%l@ck&@@w]

Referring to FIGS. and 3, act uator 12 incl udes openi ngs formed
t her et hr oug¢Dmpmmcth tlei Igmtwnt $howmar meEankﬂ rgd dpsenendgd smtdtcﬁr amuommapﬂcbyt

body 8 whe ct tor th Q 05|t|o n S 52 2b
oy e ueechalfvanitieh S ate oRs TR R B8 eBRRnE I P RIS © AudPss?
attachnent lrmﬁhdimeﬁém ipDsifighs uﬁﬁﬂfasaéa&wb lReth@rsram@gpésmdﬁl (€3 d:%a@nd%ﬂ@e :{aﬁont he
attachnent nechanismis shown w thout actuator Lin ers 14 are

shown in th@herth@rcthaaattapb@ﬁmtu oaehapsen i beisg aéwa@dlmradw@at%iuﬁpmqt@ﬁ blhis

fo rros Laealt G9R RO el ROy ar iRy WP 0B SRR Ro 8 1 O

i ndi cat or aaﬁln@nla@rﬁ td ectu@br thie saﬁ‘a@am)pushhr@dld&ﬁl@rﬁn sats seimh@@f 68 hgo attrat hment
mechani sm as enbodi ed in |Wkect|on port 2. In FIG 14, the attachnent

nmechani sm i @stepers d fdulhepetyatosd2 isnotpsesd W’éde@ﬂhftl'é“@? SIHS DRt dgtent HH #¥).s
position, detent rib 46b is clockwi se of detent rib 48b, and thus in the

undepl oyessqlet ent RefBirtnpad.FIGN8Fvken thStendrie 0 akdcacheranty udﬂ%ﬁb@&l p&Ritisn iip t he
actuated or depl oyed position. Inthis position, detent 46b is
count er cl ocfvngs befdisposechiullyiip shgipr regess ShuSurther wdepleyingyiotatiga o getuator

posi ti on. g%(?soé{ e%d b§f4llﬁf9q~n bérI M‘%lﬁ&le re‘(f'ﬁr?tléalfr&gdfu%&oﬁb(%femreﬁ b)Zt at e

of the atta Seen
such as an fastkeoeked Iock icon 72 and a | ocked |ock icon 74 nDIded |ntegra
w th act uator ri ng 12. Any suitable graphic indicator may be used, and may

be pri nteeon or ofheryi,sg, gRRLI o in A suikabhe TRANEr o A0, Pordy bRdY

i ncl ude |nd|cator to prOV| erence poi it aplé C|a

Arrow 78 maghekehrbigt, wlixh Aligni \mﬂh G@Tr&pbhkﬁn@bﬁérﬁ@g%tﬂmrtafméﬂ)tri ot basdyax:wmaﬁ or
12. [00611 FIGS. 16-18 illustrate the | ocking connection between connector

40 and por tactyefyisein theaindeployed pAsiHQp| JARAPINESr Hettd vED yhasnbe eed Ry thetti ng
34 partial |y, sup eg&qgﬁngxoﬁﬁggaﬁfﬁ@ itBgral dtEchthénSHOMBNR KT S ASE Y2478 1N

cross-section; with c
[0058) Referring to FIGS. 12 and 13, the attachment mechanism is shown without
actuator 12. Link members 14 are shown in their actual positions when first ends 14a are

supported by actuator 12, in the deployed and in the undeployed states.

(0059] Referring to FIGS. 14 and 15, 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.
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general |y di sposed about fitting 34 and tube 36 aligned in circunferential
slot 78c of extension 78. Connector 40 includes a pair of tabs 40a, 40b,
extending outwardly therefrom To assenble, connector 40 is guided al ong
tube 36 and fitting 34, with tabs 40a and 40b aligned with openings 78a and
78b of extension 78. Wth tabs 40a and 40b aligned wth circunferenti al

sl ot 78c, cphRerlipre Hhyl mchkahgldalop 7As0®KpiolideNa Péfefeice [Pairt B tROhRIVASIR,
detent edge 78d creates interference opposing the rotation of tab 40a, but

i s dinensi tdide t drram Bamewabe yohided tomdicateghebidggetional motine of acikatdr pbsi ti on
seen in FIG 18. 10062] FIG 19 illustrates safety cap 80 which may be

renovabl ygeggcur ed FIG8 h-19kk@RReAhe 1dtkRIGtdoARedR@htbetvédd E&aMBitof 30 LRNBHSE 10
to protect users from accidental exposure to sharp tips 64 while handling

i nj ection pbedy @. FiSaflétiy ae gppladed presnsaieee vowshewing fithing 3Amartiaily shivp@dlednd

rai sed centgr 86 defifyn nnuwl ar recess.88..,Safety cap 80 may be _ oriented
2nd ret ai nel (BRTARRCH o Gort’ SHPBUGHEMG" 28 TanPe SoRPT oty s aectis 46
depicted, befdyaB2dispssed dsuRfitpindrall hddytudbt 3@ fLpmee ih Qirelinfebntiad Bt 98¢ of
extending upwardly fromraised center 86. Arcuate retention tabs 90 are

shaped conmpfdpasiararfl yCownestnrr Hs prshiiehq paiF @baels $Pdt 40ty xextending sut@ardly
FIGS. 3, 6 ' : . ' t
1ot on pBREE T AT ObS, 27 SR SR SB 3R PS4SR <

92, whi ch an@a &idzadd dlignedivathropeaings 98a akdB3testdxsentdnealte Wittisatal 40gred 40bt h
annul ar recess 88, which is sized to allow fasteners 10 to be extended

wi t hout coniligned wythseifamfereapialgiot 78ascanapster 4Q1s refaedstodpel Bk Plage e WSS t abs
90 and arcu . S| r t] i ; ynSpaced,
saf oty oap BRIE: Sefnd G4 fef ERRAS hRbknld CopBBIFS ARAADAENALHERRTEY
to injecti odinposioned taalloourabdDi tebentatpdpast,itotir. loSaidqiogitioape@DiniFIGl Ugles pul |
tab 94 with raised a plurality of ribs 96 to provide a better gripping

surface. hough gt [N i y i I pentation,
in the er@g}di ment ,Fl{a{ﬁeigrglﬂ}a%%rlgéér@%%}g???gﬁ ﬁ%ﬁ\f/\{e@g}/ 3’3| i g%ag4&§ﬁ%hgtr%cﬁgt e
retention tbdsomof Injasivepond o doatr fastedkds e gy pr@sect tiserd fremdiceidentabexpofure

connector 40. Tabs 90 and sl ots 92 may be of agny suitabl.e shape.. 11 [00631
As nenti onet® BRERfBYSH wﬁllkh@néﬁﬂ&enﬁ%wv RRs hanPw &R SPdnclidesaiady gy with

Charrd L PBIB GRS CLAL Yo AL ERLA RN, Sy B Aihent
configured boempeband omaineditd injdotipn gpeacthroaigh any andatde oonfigpasort iAsnddpigtel;t i on
port 2. It Lgdyné)Zt ief\l((jzlutdre]g1 ;[1 p}upglitgro?'%ciugt% r(e)tfention tabs 90 extending upwardly from raised
center 86. Arcuate retention tabs 90 are shaped complementarily to corresponding
arcuate slots 92, best seen in FIGS. 3, 6 and 7, and may have ribs as shown. Safety cap
80 is secured to injection port 2 by inserting arcuate retention tabs 90 into arcuate slots
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.
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aspects of the present invention as applied to an applier is not limted to
the specific applier enbodi nent depicted herein. [00641 As shown in FIG
20, applier 100 includes body 102, |ocator 104, actuator 106 and safety
switch 108. As will be described below, injection port 2 may be assenbled to
| ocator 104, with extension 78 and tab 96 disposed in alignment slots 110

and 112. gk9cat or AQ4nériionbd|pRelib @@t ihk atta@hMetty mbOianisth |ox @G_Joﬂlat&iaﬁ%er
and better visualization of ‘injection port 2 during inplantation. In the
enmbodi ment ehgpgiogediots tewihglommercially agaitpbée snstnmentieorsbyaptdedisatedoappbier. body

g 2(230 Inz ﬁgl \SEISG ' ]1%)2121%]51 ﬁ%g%gé‘giep’g%etsngrr?@lp’j Hd% %te% ggﬁé‘%tl \géilg h ? % k%%?ﬁfué%d-n E%S h%sﬁri]%}’ er nal

conponent s. adwig€Rieabtalite] ASRIVENS repdBion3Metidt Y&t 2PiTNEs rotdd eHadthelpricticaRs,
body hal ves 102a and 102b are substantially siml|ar to each other. Locating

pi ns 202, i #9Peds O4tteRI DERSCRIXOBRIMIONCRSF dPHED BRI HRPter1gpt limited ot the spegfiect i ve
conpl enent ar i | I qt il lustrated) on body half 102b. The
engagenent %#dhtgﬁglngﬁoﬁglgﬁfﬁ/bldg?év‘%gﬁti ng pins 202 in the openings is

sufficient to hold body hal ves 102a and 102b together. Pins 202 may
al ternat i¥Welly ext ef8ishavamngddy 2Raammplien Hibingludes bty [dBelvicaigs 184raciuatprdPobody

hal f 102a. ' [ QL aLion .
oty b e MRS RRUELEOTAL 1 B OB LB, MRS BeRTRAPLE a0 RET L,
second hal vesatdP8a4anith 1lXednsionoz@bhd gatpDe dispdeed in bligmhérat @6ts ad Oealdend. ng

fromactuator half 106a, fit into resFectl ve conplenmentarily shaped

openi ngs ( nbecatern 194ty angled redaiivade badwtOhallewingdpr easignang batteraysualizadionefi vel y
extend fro yat - 10, i th enj : ri y t g | f
To6a. Any CHARIFRR 2 ring (bialchdbel " FRECHBASEAL depicn AR UMY, 28

act uat or hadlepeses ha6 sheashdft pbtiedn dfdgedy N62 is Body. hal f 102b i ncl udes pivot pin
114b which rotatably supports actuator 106 at one end, extendi ng through

pi vot hol 116a : e ) 0] i ! ' i gl i vot
in 1 180t ce Fi ceg bR 7 SRR ks iR M ptoha haleRy 105419008 |
hal ves 102aasaatlblt@2b,catloodiconto t0Mdtainatht umtenial bamperseni 6B xespd fdOmbdatiik2piand
safety switch 108 ma 1&2 g&d conpati ble materi

o

pol ycar bonat® p[‘(?@@i?%i( Pﬁiﬁggﬂggé%&eﬁﬂpﬁﬂ?n‘éémt? e Sﬂg%afist%@pdg;%arégm

120, drive ée{}ﬂféthérzng\éattigg pins 202, illustrated as extending from body half 102a, fit into
respective complementarily shaped openings (not illustrated) on body half 102b. The
engagement of the plurality of locating pins 202 in the openings is sufficient to hold
body halves 102a and 102b together. Pins 202 may alternatively extend from body half
102b with the openings carried by body half 102a. Any suitable configuration may be

used to assemble and secure body halves 102a and 102b together.

[0066] Actuator 106 includes first and second halves 106a and 106b. 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,
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flexible shaft 124, drive shaft pin 126, camreturn spring 128, safety

bi asi ng spring 130, and actuator 132. Actuator 132 is configured to effect
t he depl oynent or undepl oynent of the attachnent nechani sm of the nedical
i mpl ant. Cam 120 i ncludes shaft 134 and camcollar 136. The upper end of
shaft 134 has a "T" configuration termnating in cross nenber 138. Cam

col lar 136 defifesy askiddd omsl M IRl i drPaly WbcotRRE8R aRAkhal such as

conplenmentarily shaped camtracKks 140a and 140b fornmed on opposite sides of
cam col | ar pdigGarbopper end 122a of drive shaft 122 is disposed partially
within the hollow interior defined by camcollar 136, captured therein by

drive shagfgepi n 12Refeidvf BIGY L1-2U BppiRd 108 ifiIFRE camCindl Babe SREN 12N ithS
| ocated within a respective camtrack 140a, 140b. The length of the holl ow
interior al fleviblewshp@rl2éndrivezshafitpon 126G gamorstitre sphieg €28, safety biasiaghsptingatks 140a

and 140b inparting r tion to ive shaft 122 thro drive shaft pin 126
Gur i ng reci PrbtieReh R nral? 18 Iv@nTRaen 1 58ect 1 Helatiben r B Bls Pt racie
of any sui batNeettaBiRért dhedhatikMbSHE iedic@NtmSibtl fOAR928NAcIaddseynattn34laadt he
enbodi nent depicted, cam 120 and actuator 132 are made of a liquid crystal

pol yner suckemsoNasck36a Theapper enddofchity 34 hag a “T2eonfigupaie tefmigatPRERRSISSUCh

as Noryl". Drive ft.pin 126 d,.cam return. spring 128 nay. he de of any
Ui tabl e mmlEPES 1 Suchihcelt P delRE adRibowRBlo i S3aMY waekT Aeu?

bet ween bodyomgleieatasilyl Fapedtdmliizdks 208 dnd 0106 fobiBP hBPposits sidbs as cahat
depicted can reciprocate. Camcollar 136 has spaced apart, generally flat

outer surfaeeliar 149a aprer eadH 222 o€ dsive hafugA2 whilisposed qartally witbip the dollewr med.
These surfag riojrA&%@néwgy %%gbcoﬂ[ue 144 g&ﬁ%g tR&ten’l‘ﬁfb‘é{]d%%ﬂgapﬁh liS6 13%@%%9& 144b

formed i n body portions a and 10 m CO i ncl S

opposi tely pmcizegs siAaroe hallddfvh eadds lotafed (vaitten klréspeid)e canhtratk a4@, gudsied
for axial reciprocation b%(wgui des 148a and 148b (not .illustrated), fornmed in
body porti oh8e kogkh efifhe hobey intedanalomsyppsr enfnkl2a 3p éscirraeate thesgins with gamand

1065, Each: akiot h G 1FOT3REa DRGNS G URAN L EF IR off R MR MR AR6 DY,
pai r of spadethgpsiprossgibhs Cinda2@ndtiveShbft 1@2tanddicngitdrr 3D mbe be mialei drany

surfaces of actuator halves 106a, and,k 106b. Camtrack 150 is  configured to
recei ve andsyifblfemaiepakhaangaiificisgt giiffngss and sirengdls il theperabaimspodiPigie

114, forcing, £38h a8 dciatfVdACHe M AE Y M JRNVANREA p¥1ynTr QuPR DY VAR ™ YT P,
and drive shaft 122 is made of a PPE+PS such as Noryl™. Drive shaft pin 126 and cam

return spring 128 may be made of any suitable material, such as stainless steel.

[0068) Cam 120 is retained between body portions 102a and 102b, and in one
embodiment, such as that depicted can reciprocate. Cam collar 136 has spaced apart,
generally flat outer surfaces 142a and 142b tracks through which 140a and 140b are
formed. 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.
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[0069] Drive shaft 122 includes annular collar 152 which is received in
slots 154a and 154b (not illustrated) fornmed in body hal ves 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 i s advanced

downwar dl ¥069]d“ ve Bﬁ%{e%ha‘ﬁ pZ%i%@lufdQ 41 rj[lrﬁ%glﬁcﬁ]' Qg ”e% 1an'{})9§)154§13#§' ng

drive sha 122 to rotate us conver |ng I near |on O rotary no
Camreturn $f4b aot thtavlfdmdandmuyﬁaﬂvdseltoaa rand olroab agpdanistlyc asiosol 3dar

RO R A R L R Y E - TR ALt
shaft 124 tQﬁ’éne@‘;?BH‘CBﬁlnteﬁewftﬁ?%%hyothé?oﬁémn% ebﬁlstéiatﬂéﬁﬁa[flf) gslmhﬁ o@%gfwz 132

which is disposed at an angle relative to shaft of dy 102 exi b
shaft 124 ndéy com l¥de adfamey dS’M/IthIﬂE, bivechafigin HE@ foltrawsecanaltraclsubélﬁ)amd

stainless s | . exi ft 124 has

Stranded: condlh SEHTBAITE SR Ehin GEteIRE sy ediies fobon 45 eraioroipt e
wrapped t hehgabRih sprﬁ@d13281;%661d@§‘9né-r3141131 Rfurh rérek l@éaﬁnﬁ Rahtcoligd13my be
attached to end 122b and actuator 132, respectlve y, in any SU|tabIe manner

S et Vel L SOt Lol e, LSO LSBT mae oot
end 122b, apgrqngd, 1248 wcmgﬁgnflﬂgg baena On AEkibEd Qﬁaﬁ1$24 tha%\lﬁe%n@&ﬁev%tyry end

124a could be press fit into and end 124b overnolded into
act uat or 13fotibotth bnecmardfdnedpmwmatdrt1,320wh1bbt1h despobed #tearoemglemélaede {(omheh a

d f I t 104. t | enbl y.
T0071] " Ret erngt oot B8, BExBEshelt 12 5py 8o i vhiee’ abeetle RigediivRtiger
158 and Shﬁfaﬁerxjaﬁcéué%ta?@fiﬁm&ks%’é@r ¢ )énteh%@fnﬁé?ﬁ‘defm%duloﬂ?&&bl@%ﬂa@fl23%ETa 160
includes a pair of outwardly extending tabs 162a and . Locator

i ncl udes hubtrdngéd dehstmictignboyith a16<81t¢rhe<pret hafvm&hmulepheelam@ N3 vstwam@pned

recei ve and rot at abl ort ft nclu es t war

ext endi ng alsteaPedty g Jata f%%mhaf Reble3Ben 168 uy RSt Bo L AR Eb ane,

cl earance f g&usieb$32l 6epedndl ﬁlhthmnnﬁwmwm%ﬁ@umlé@mylmﬁlesrrtoeﬂlohatéadbor e
166. The lengths of shaft 160 a hub 164 are sized such'that tabs 162a and

162b are | pleattecbraveny or upipémizs dostar@@ﬂ%aian@lflomulin ﬁe&m@qdlmﬂmtn@emmdatdndn of

actuator 13 ile re rel e toh 64. Sto and

170b ext end%%%laﬁloye? qﬂ?‘Lp 8rendsm2$a éd 8ﬂa1t2|4¥ iin! Pﬁeés fi lmi' ?#in}g’

act uat or 133jteBRfiPel6énddEI4anREIdebeprRty B infXérfd TX2b, and end 124b overmolded into
actuator 132, both could be press fit, or both could be overmolded (with a corresponding

change to the configuration of locator 104 to allow assembly.

[0071] Referring to FIGS. 21-25, actuator 132 includes disc shaped member 158 and
shaft 160 extending upwardly therefrom. The upper end of shaft 160 includes a pair of
outwardly extending tabs 162a and 162b. Locator 104 includes hub 164 defining bore
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
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| ocat or 104 about which actuator 132 is rotated. The central axis of |ocator
104 is 14 disposed at an angle to the axis of the shaft portion of body 102,
as previously nentioned. [00721 Hub 164 includes a pair of oppositely
extending tabs 172a and 172b which retain port actuator 104 to body 102 and
prevent rotation. Body hal ves 102a and 102b i ncl ude respective recesses

174a (see F ) 4@ b IS e t
tabs 172a aggp 1%%bat Frg(fl l% }?&e?lg% ra%“ngélgrﬂ{seggl?%) IE%H{%)Qi gg bg,ﬁgpﬂmagl g{:ek]ilsoﬁ%l

menber 158 ofena@tedat or 132 is seen disposed within |ocator 104. Actuat or
132 includes a pair of spaced apart posts 176a and 176b, extending from

adj acent ggyi pher yH@igsl%4QEclﬂ'§é'§b§rpaﬂ=5§“ od:) B§itedy &RRdiIARabs1 YRR Alde] BivaRRRh

conpl ement arl ly with openings 54. I n the enbodi nent “depicted, the distal
ends of posteail Poet antarelid tartmdyd@éraed preveat sitation nt:iu ualn@ pestand1@h and

"ol oasabl o TRRESCPELNSORCat TR EaIGnd fctial B 135 HhispETphdbed °* ©

actuating agsHgieRenthaly QAL 2RIa88 13tmped nenber 158 al so includes a pair of
spaced apart cams 178a and 178b which extend outwardly and upwardly from

eri phery 158a o | ystrate

P o5 it akeHERETHE RS UOIED RO Pt b ET B Des g ofsiaagr B2 ifng
178b i ncl udeeeh%pp%sé@%hanﬂ)c&&%ow&au%eﬁﬁz %ch%rs'apﬁﬁf ¥f 3p&ad apdrt Jos@d out
to surfaces 182a and 182b, respectively. Each surface 182a, 182b is arcuate,

shown in thé7®mtddll7ﬁbmxtdeimg:frem adgcgrimeriphéry ll‘iﬁa'pﬁgwmbcohé& abosty Htfiaued
100751 In t enbo n |ct ed, |locator. 104, i ude air,of spaged
apart  cant §TRUEE HPRG SeemRuayan BhSindiadt nd e TR R Pistd 8
respectivel YistaF@hdsCh dstsymaFaIn@léaB afd iay&iea@é assifimgd p&t&!msmel%bon
taken through rib 186a, at the sane level as for cam 173a. At their distal

ends, arns 'mmapemr@gSbeAmynmmabb qoafperetionmay haatitized toexeatntilergalile apjeet 188a

d b. h npl
on port bodjoBLE LB RGLT HP i BRgE To0ee! Ok RGN A d2t i on port 2 15

retained by Iocator.104 [00761 In the enbodi ment depicted, in the
non- act udewad st at eDISpcsd;a}sedlmSmbamUSSl?lS(blrezhleies geamair ofl dppceal apgriechnwsi Y Bazands

184a and 184}?8b whic ex eln\clleI ¥War%lyt zpn%u w r&%tfsor%{)gre}p}%rr])g lg'gaG(t))f member 158. FIG.

27 illustrates cam 178a at a cross-section taken near the bottom surface of member 158.
Cams 178a and 178b include ramps 180a and 180b which start at periphery 158a and
lead out to surfaces 182a and 182b, respectively. Each surface 182a, 182b is arcuate,

shown in the embodiment depicted as generally having a constant radius.

[0075] In the embodiment depicted, locator 104 includes a pair of spaced apart
cantilever arms 184a and 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 S6a 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,
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may be at any position that corresponds to position of the actuating feature
of actuator 12, which in the enbodi nent depicted is openings 54. As
actuator 106 is depressed, 15 actuator 132 rotates (counterclockw se in the
enbodi ment depicted when viewed from the botton), advancing cans 178a and
178b such that ranps 180a and 180b contact ri bs 186a and 186D,

respect | vel youflgf 9214100 Rt 8daAadinl gt bl depiHE BN I ARR o822

and 182b engage ri , arns 84a an 184 are | ecte
di st ance stlfefbouoen),tadtvanmmg/earhi; apeand1iF8h sacidthb8Bimisol 8Qa podllﬁﬂlmnombmmast hey

no | onger e nd J SS 5 r cont | edge h rel e |ng

o ect fon pube sk PSR, <RETRRSS galectnesnme Bida PP QGFhudle WHeF sBRRSH  por
2 di sposed igand 1@%%@@% 1Ws szs(aaatnarlsé%rmsvvswa%ﬁ@ma@mem&éa AQisifhcand
tab 96 disposed in slotsS 110 and 112, respectively (see FIG 20, not seen

in FI G 28) . si§cigapioonext, flangss 4 837au 200 tmaiwséwnemem Htey r@dengangsteﬁdmtof

act uat or 12 and ange a 88h .ext endi n e proxi nal

| edges 56al® ﬁ?%ﬁé%‘g}d’%ﬁ%ﬁgs glf%hé%‘tséﬂe?sglgl IH 68 8?1‘9859 ﬁof (Sﬁﬁgﬁd‘l nj ection
port 12 is inserted into |ocator 104, covering fasteners 10 (not seen in

FI G 28). (000781 ReFKrritigluatrates imediogorp0 cﬁmsedz in and iretgimed biyripwoli 0¥, por t
2 into Iocato

that actuat 8% 1e§gen|51§)n tuglﬁ% u%gigtﬁbagg g%gtg {1 IE)lﬁtSt R@t ?ﬁa{{jgfi féSpeg ‘(’)e?Y gﬁl‘?ggdsfn

t he undepl oygrsl 20086t e in BIGI28 dﬁsxg d8ficted, @tsllogaa&mﬁ&%xwmdtmt&dﬂea el
housing 78 and tab 96 disposed in slots 110 and 112, respectively. 100751

Act uat or 106f astyatom$2, 4nduangas 4884 and-188b @gendm@|1ruae,re@eswsSifaprqxnn|aldadgﬂs to

il ocked 1 ogk | SEAD 807 i bre s P b e~ i AT o BBl 0B 1

the depl Oyeiﬁtéto%ht@rlewﬂavé@ng fastegets 1b 06dt sté0in FIG28)Such visual indication
may be include by any suitable nanner, such as by nol di ng i nt egral wth

actuator 106, appl V. . rn ire y on
2ot uat or a8 20 KLA YR AERRSS VR, e 2 30 R BlorP ol R e A6E A

visible adhacgbt 1086s UnRSkededdehed lindgilyyedOgositddrt bouah adthabr agnfis duraki ons
of indication may be wutilized, such as a w ndow or such forned in body 102

to reveal th@dqplmfreém@smooa@qtuar@r U és ofiented by theomdaplgyed p@srlt%rﬁndfm&md i f
necessary, Imo Olcfc%{e T ted LA ?ents%n }E)Iugl% %Pb%edl%‘os%?n BRI PS5 e 1 0

t he desired n "adj acen Bt ssuet
respectively.

[0079] Actuator 106 may, as illustrated in FIG. 20, include a visual indicator to
indicate whether actuator 106 is fully in the undeployed state, such as unlocked lock icon
190, and indicia to indicate whether actuator 106 is in the deployed state, such as locked
lock icon 192. Such visual indication may be include by any suitable manner, such as by
molding integral with actuator 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
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whi ch the nedical inplant (which in the enbodi nent depicted is an injection
port 2) is to be attached. The angle between | ocator 104 and body 102
allows the surgeon to visualize the site directly. Wth injection port 2 in
position, the one or nore fasteners 10 are noved fromthe undepl oyed
position to the deployed position in an annular path to 16 engage the

tissue. Fasihes theklis@ | PNdnRICRE AR F}fé’éétiog po?t PR BESHLRM thAhé ASubivigLe W th
a retention'sirength equal to or greafer than when secured with sutures.

Saf ety swi tretentio8stréngthr equal erlogreater (haw wthepisecutddByithisutudesaviiatefy lsotRio U8 t ab

194 from | awer ening 196, . ow,,ng_act uat.or 6 be rotated ah pi vot
oin 114 TiiF SoufRiIE aieLsin S YLRR BRI 1 85 535 IR BE e,
downwar d, CAlHING aGaillof Q06 a6 bd I6tated AbBLEPIQ01Fin VI 4S TEHiE actldPeausELERP Yrack
rotating actuator 132 relative to |locator 104. [00811 Rotation of actuator

132 act uat ebOdetreiteotrosompybeiot H downward, dasing egaigentient 36 teratetenirier sbafsi on
78 and tab {9%9 ﬁl%%b?/lrgfaﬁ{lélaugtgfl%?eﬂ)at{vg?&ﬁ)%at'o{?b ,_prevent port body 8 from
alTo rela I on ua

rotating, W ng ve no et'ween "ac or 12 and port body 8.

[ 00821 Once actuator 106 reaches the deployed position, |ockout tab 194 is
ur ged i nft81 upper Rpatinmef adygatonr kZapqipaiep actuatert b by oBating ithd heegppeseaent
position. I, t e i t ep) i iases. | £ 4
sufficientI?ﬂvggﬁ?%gﬁg@m§g§gég%§é?%gﬂgﬁﬁq?gagl%g%egﬁaﬁgﬁ*ﬁﬁ%kﬁggg%g%%éﬁing

198, provi dirév@ retatif dillbivenSielifiat nidtiah bastedatoniatbPd2 aad@ort bbéy 8f ore act uat or
12 and fasteners 10 are deployed fully. As illustrated in FIG 29, wth

act uat or int depl oye osition, .actuator.12 has bee t at ed, and

st anor S99 or'e GnelRLAE JoB RO Re ARERVAL ST, LA PERRAOT I B RS
tissue, sucippesopdhend €98, UstaiingaidiuatoCROBInkk8defbgedlyhidhavin theembb@inadned t o
a position where surfaces 182a and 182b are_ adjacent ribs 186a and 186b,
with arms 1&Ppicteth dprigy b3 Qbirpescloelpud tabnitdduiiicently torriedudel seupéas igBeutdall 188b

are not di sRps i K 3 . i e . Vth.njection
cort 2 secoraoTie MR IRBSS 31t 396 Mo RACAIA I SHORD (2 derpll' o0y h
sur geon nmaytheefdid agvatoptatand fabtehers! 1@ayre dgployydefdtly oA sfntdtrated in FIGage, with a

visual indicator of the state of the attachnment nmechanismis included with
the i npl antactyatr Korigd b deplpyed: Rasitiop, aetHatpr 1 haanbeeacRiaier anfeanigners tiage ful | y

deptoved. {AQREeTEbTRIRELPTEDAPUSLETIEN S0, DS 0, |,
may be noveCamsUZ8x &gl 178b have been rotated to a position where surfaces 182a and 182b are
adjacent ribs 186a and 186b, with arms 184a and 184b deflected outwardly such that
flanges 188a and 188b are not disposed in recesses 56 and not engaging ledges 56a.
With injection port 2 secured to the body tissue, and released from locator 104, the
surgeon may withdraw locator 104, leaving injection port 2 in place. If a visual indicator
of 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

17



reposition it or renove it fromthe patient. To do so, with actuator 106 in
the depl oyed position, locator 104 is placed over injection port 2,

| ocating 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

wi t hdraw | ockout tab 194 from upper opening 198, while the surgeon pulls up
on extensi oA OAs EduAhObAORS Al bORKIL, G BPHUER 1SB! hAGad2 832 YbaRS Cam
collar 136 upwardly, extension 200 allows an additional return force to be
17 appl i ed. aghgater b2 snonang éasteb8s iGsfrpoml the deplpydslypasaimnt toatbk uiddployedtpoaition 132

t at t. 12, i f 0. f t depl d Bt to th
ndepl oyed POGTETSSHESRLF CARe o0k 910 WiPIoEebErhe f7naDaARes Fub s b 1 1om
ribs 186a anghgk§GRsa ahd P¥8G enlgh@@esss B3Gadaduhe 1B otR 16 REAAEnfeBESSSorpE and
| edge 56a so as to retain injection port 2 in locator 104. Wen actuat or

106 has beei lveatet 194 Whenaathepir dyé dapbeint hoyed fodbk vndepleyeld ppoiognigekoutnt o

| ower openi 6 e ti n. bl e signal t t or. 106 | .
undepl oyed Pa§| ﬁ%a,shgﬁsdf}?%ﬁ)&e?g}gnma ;19 BQé?nSeraé@ Zaghaélg%?? g%]n%iﬂteato%c 1§/a§<€ri 12036u18 and
may be rel Ry e@rfull gnande thiectidA it bris slermamedy fronu fiRr bedy hisnefandismiypve been

descri bed which result fromenploying the concepts of the invention. The
f or egoi ng déﬁé‘éﬁraﬁeﬁltqféﬁn@‘fedone or nore enbodi nents of the invention has been
presented for purposes of illustration and description. It is not intended

to be exh@ssgti vén@limi@ry, inlinerdu’®dehdtite Ravedtibeh Aeidid e Matid ISR shIP Fomdmssibpingd.
Modi fications or variations are possible in |ight of the above teachings.

The one or HErcenceptpRidhainyestioner Ehefoorsomsdescradivarafisag or mose gmpodigents o
H1lustrate q}éem%rfti%ﬁ'lﬁls%%Frﬁr)]fgretsgrﬁﬁd :f&"ﬁ[r}b{)s%g of it s{rrtgﬁorgt%ﬁﬁ?}d'gée’c?{oﬁigﬁp'ﬂ ‘r’sfﬁdton to

t her eby enabl’e one of or ry sKi invention in

various enbptindedttd bendxhdudstive i @UEmItDthel invakticnso abe dr&iguidrad discséde
particul ar use contenplated. It is intended that the scope of the invention
be defi nedMsdifigssony & yasiatomare passite relight 9f thembawe teapkings. aT hrsenej af:moge

Surgically | I eyl ce: ) vedi cal _J erf.or-n
therapeutickggﬁgﬁ%gﬁ,&f%5Mg%géf%géﬁ%%ﬂ%gngbhgﬁfgéﬁgéﬁ%ggé@%ghgégkgggﬁhgne
fast ener i niregiitédn 4mal isaprdctical application to thereby enable one of ordinary skill in the art to
utilize the invention in various embodiments and with various modifications as are suited
to the particular use contemplated. It is intended that the scope of the invention be

defined by the claims submitted herewith.
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inplant for attaching said inplant to a body, said at | east one fastener
having a deployed position, wherein said at | east one fastener extends from
a distal end of said inplant, and an undepl oyed position, wherein said
fastener is proximal to said distal end of said inplant, and (c) a safety
menber covering said at | east one fastener and renovably attached to said

di stal engnhffis Sigintkdiigpl ant. 2. The device of claim1l, wherein said safety
menber is configured not to contact any of said at |east one fastener while
said safety nber hs.atkﬁcggd to said inplant. 3. The device of claim1,
wherei n Sai d APYEGRIEAGP RO Y €af ety nember, when attached to said

i mpl ant, defime an, nBYREINApl&R Yot perfosing o thérapaidic fGAMIdny being configured to
allow said at |east one fastener to nove between sai d undepl oyed position
and sai d depl®yed grositadharent mecirrasespmpsis &l lgpsh Gne {dstenel mtegialdtos sfidt y
menber conprises an annuyl ar. recess which . defines.said._intern Vi in
Con unctton with ol gt ERE S bR TG S E B e e R

saf ety member conpddpiRed positiBASKhABIR shiibat (€%t 6MAfaB@néMext&ids Grom adetH ahd

di stal end conprises an associated recess for each of said at |east one

tab, 6. The devi cedfoidimplantsandneynsieplosed posiisery avhgrad said destence snippkiswd a
respective recess ., for h_af Y .east one tab. 7 A nethod of
surgically inpl antﬁoﬁéwp@%glt?nganrs%gdgmﬁt}ea&{’%g i npl ant for performng a

t herapeutic funct i Deafetyahemiveicdostingoamnt itsledarg ohd G stehePsndaiemolyadly pEtastieditdg an
applier for attaching said nedical I nplant to body tissue, said nedical
i mpl ant havi ng a dapl digtabiendhef saidl impdeis! oyed state; (b) attaching said

medi cal 4 npl - 53| | i -sal- i i rl S | @ast
o fastiner - e AR, (Hereid Lif B 8ol TP LEMau EPRR Ay (7000
sai d at d{aehsttlea3nend fasteadravhiteasdid@fay deplbey Bcittacisdtito aaid imptuat ei n sai d at

| east one fastener extends fraom a di end of sai i

) st al sai d i nplant, and an
undepl oy&d pobha§eyife afiekrii b vegran aid disad endl anghpickis#iTy emBesh whan attaghed eng
o oo B Gy TR SN 87 s P il 1
sai d at at least one fastener to move between said undeployed position and said deployed position.

4. The device of claim 3, wherein said safety member comprises an annular recess which
defines said internal cavity in conjunction with said distal end.

5. The device of claim 1, wherein said safety member comprises at least one tab
extending therefrom, and said distal end comprises an associated recess for each of said at
least one tab.

6. The device of claim 5, wherein said associated recess comprises a respective recess
for each of said at least one tab.

7. A method of surgically implanting/positioning a medical implant for performing a
therapeutic function, said method comprising the steps of:

(a) providing an applier for attaching said medical implant to body tissue, said
medical implant having a deployed and an undeployed state;

(b) attaching said medical implant to said applier, said medical implant
comprising at least one fastener integral to said implant for attaching said
implant to a body, said at least one fastener having a deployed position,
wherein said at least one fastener extends from a distal end of said implant,
and an undeployed position, wherein said fastener is proximal to said distal

end of said implant, said medical implant having a safety member removably
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| east one fastener; renoving said safety nmenber from said nedical inplant;
| ocating said nedical inplant at a first |ocation; and noving said at |east
one fastener from sai d undepl oyed position to said deployed position,

t hereby attaching said nmedical inplant to said body tissue at said first
location. 8 The method of claim7, further conprising the step of noving

sai d at least one o ofdenstidldiam ol & ankKGH LAk oM Bes Al HDLER Ve

position, thereby I'ng sal ‘ant issue. 9
The net hod of clanamﬁpnéﬂmmhar conpri si ng the steps of (a) dlsp05|ng sai d

medi cal inplant at a secon cation adjace sue; and (b) noving
said at | east{Chne FHOVESSAI 5? gsmpey 8@§P@Y8ﬁ?ﬁééWP‘@ﬁ to said deployed
posi tion, thegeby l@&étﬁ%@hl@%é@gdlQﬁblahmlaaﬁ}%t IbeatRAl ghpody tissue at  said
second | ocat i of.
(e) movmg said at least one fastener from said undeployed position to said
deployed position, thereby attaching said medical implant to said body tissue
at said first location.
8. The method of claim 7, further comprising the step of moving said at least one
fastener from said deployed position to said undeployed position, thereby detaching said
medical implant from said body tissue.
9. The method of claim 8, further comprising the steps of:
(a) disposing said medical implant at a second location adjacent body tissue; and
(b) moving said at least one fastener from said undeployed position to said

deployed position, thereby attaching medical implant to said body tissue at

said second location.
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