| MPLANTABLE MEDI CAL DEVI CE WTH SI MULTANEOUS ATTACHVENT MECHANI SM AND
METHOD [ 0001] This application is a continuation in part of and clains
priority fromUnited States Patent Application Serial Number 10/741, 875,
filed Decenber 19, 2003, titled Subcutaneous Self Attaching Injection Port
Wth Integral Moveable Retention Menbers. This application incorporates by
reference the following United States Patent applications, all of which
were filed on filed Decenber 19, 2003 I|cat|on Serlal No. 10/741, 127
titled Subcutaneous |njd? ANFABLE ALDENIE §  Application Serial
No. 10/10.741, 875 t MM BAN A NIS PANIDN Port Wth

| nt egr al I\/bveabl e Retention I\/bnbersME’an@pl ication Serial No. 10/741, 868
titled Subcutaneous Self Attaching Injection Port Wth Integral Fasteners.
TECHNI CAL FI ELD [0002] 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 [0003] Inplantable

medi cal d es l i

t her apeut Fﬁc{d func?llcugrzl1 (Ii;draﬁt6 h i b&mnﬁ%mﬂéﬁnﬁ%ﬁgf%ﬁ%?gﬁgﬁg O]EU I{sitl?grlst%eV| ces
i ncl ude pad@tmkApphcanachml domdss Wf7415875 N ffidagit |Membe1t s1q; s2e03, astledsed

with gastric ands ri aci i.ces uch i nts need 0 be
at t acﬂed t e&ml ug Sskfu’ﬁ ﬁplgﬁctl?ﬁlgoraﬁ%ﬁmﬁﬁ iMpye “alg"ée'i‘tFPWS@ efSg
function propge ! yplikstideS g&ﬁ??é@sebﬁrh%feﬁef)@e PR C EfltdEnd OUnito®! ?tg{elgz&*%@nt

devi ces be qui ck, "easy an iclen I n many 1nstances It wou
benefici al idpplidationsrafiedrwidoluivdre £ledwe fded Degmstier i16n2003e ApplicatncleriakNy,

easily and icient]y. 100041 The present inyention enco es, an, .

ttachmont HOEHHrA lel Subcutaacou TRBTSAT FerpkBRecEa oSt BoBbyonSesiae

qui ckl'y and 1gasid/ye 74118781k RAN TRV utFBGIARESF M ttaching Injection Port With Integral
Moveable Retention Members; and Application Serial No. 10/741,868 titled

Subcutaneous Self Attaching Injection Port With Integral Fasteners.

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



may be reversible, allow ng the inplantable nedical device to be detached
quickly and weasily for repositioning or renoval. Although standard,
commercially available instrunents nay be used to actuate the attachnent
mechani sm the present invention also enconpasses an applier for |ocating
an i npl antabl e nedical device in the desired |[|ocation and quickly and

easily actuat] 1.h t n chanismtg securg the. |nplant .2 nedi cal
devi ce. Bri :r%en%%%lr ﬁp@%o%?%%%t éloe rgr\%oxrf]eg? f [rg‘ﬂﬂigh"“T & Q%Vé%enﬁnglﬁgﬁh%%fyaﬁl gs,

whi ch are irgficipatyat ed in and constitute a part of this specification,
illustrate enbodi nents of the invention, and, together with the general
descripti f the 4.0V ion given aho and the.detailed description_of
the enbodi mgnt S giltlﬂegng %ge ngvb?vgesn \ell;sgeenf: %ﬁl]é%(sﬁ Sa%}l apﬁ%h%?n?r{%?c%fnélg%o eﬁlérep TBsent
invention. [H&H&d ilmpant uebiae@obagysnmeiqﬂa; } eid edsilgn T SedchMRnPRethanisah an
attachnment nmechani smconstructed in accordance with the present invention.
[0007] FI G may Be geverybloi dlovang theeimmiansehle sredisel deage 1 o datachefigmoddly mds, 3

is a bottom yvi.ew he.l.nj.ectjo ort of,El 1, 0091, _FI 4. 1S _a;CkOSS
sect onal i brOf HEPRHAEE S BeBival Ao Tkh spldiRy b merid BRI S
3. [00101 Flifmtriménss may 8% pbed@dicRAatethe afidchei Rectahisii) €hd fresst i@nti@t dls®f
FIG 1. [00111 FIG 6 i1s perspective view of the bottom of the injection
port of FI Gengompassesniapganphier 40t dedatipstannieplapakble medicple dewiee detthe dssised i on.
[00121 FIG S..a. her [ L: - he .bo f .t i.pj.ect ri . of
FG L o doplpnraRERRRRY i i) afuatll? RO Ay R IS B he

ext ended/ f i rigplda@sbld medicald@icg] FIG 8 is a side cutaway view in partial
cross-section illustrating a fastener of the attachnent nmechanismin the
retracted position. 2 [0014] FIG 9 is a side cutaway view in parti al
cross-section simlar to Fl GBrigf Desdripgtionadfithe Dratvixsgsener of t he attachnent
mechani smthat is being advanced by the actuator ring toward the

ext ended/ fjr.ed posi.0 10 i I i {.al
or ose- sectsh < 1 e fEsomPiltts HaRingy WifeiCord - RIK S RAL IR bAeE
mechani sm i roft thes specevdeod, f illusdatp esitiodonents of the invention, and, together with the

general description of the invention given above, and the detailed description of the

embodiments given below, serve to explain the principles of the present invention.

[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.
2



[0016] FIG 11 is a side cutaway view in partial cross-section simlar to
FIG 8 illustrating a fastener of the attachnent mechanismthat is being
advanced by the actuator ring toward the retracted position. [0017] FIG 12
is atop viewof the injection port of FIG 1, with the actuator ring
omtted to illustrate the positions of the |inks when the fasteners are in

the retra position, . [ 001 FIG 13 is.at vi ew of. t he i.njectd.on port
of Fla 1 nPeheTGeRin 88 s Vewains g PR HeFatobnamiBh e et
the |inks wWigikttabife fATARARF ofathe dttachMenteineemaadd fthateld baAg ddvaited [ HP LY
FIG 14 is an enl arged, fragnent arfftop vi ew of the visual position

1

i ndi cator A#eatsringtewandthgextendedifired pesitioof t he attachnent nechani sm of
FIG 1, in the retracted position. [0020] FIG 15 is an enlarged, _

f ragment ajoyisf op Vi @aGOf10t Rea ideUltaw s vlewP i ipAtiaf &t &Ys-seatih Sietilhatt8rFIG. "
detent system of the attachnent nechanismof FIG | in the extended/fired
posi tion. [Obustiating afasteer of g agacharayé cechanigmrimtha eytendsdifitedagsitienspect i ve
view of the fitting and |ocking connector of the injection port of FIG 1.
[0022] Flfgnel7 is angenhakaedidel SASIBNLREY i Pattiadlcrdss R8s siliRe i @@ of the
| ocking connector assenbled to the fitting the septumretainer but not

| ocked in plilestratipg op $3stenieG of 18ei aftaghment! meghsaisnf thajnisnbeing adaianded| by the

cross-section vi ew si 17 showi ng the | ocking connector | ocked

mlar. to FlG
in place. [GGH%% orlr—"lnéto‘_’fg%itge Etragis RPYHAY per spect i ve view of the safety cap.
3 [0025] FIG 20 is a perspective view of an applier constructed to inplant
t he injectobon por FIGf 1EIiGa top vid¥0 26 theHniactidd post of Xl lodeth theeactpbart inge

view of the applier.of FIG, 20..[0027] FI.G 22 is a_side view of the applier
of FI G 20 wibReh e sbiscine psildy oriiag UEks SHENIHG TGS EEr Ralhe CBRsHbn <
in the unappdsggn non-actuated position. [0028] FIG 23 is a side view of

the applier 'of FIG 20 simlar to FIG 22, showng the internal conponents

in the applied, actuated position. e : .
pﬁ)018] H:I% ?9 1? a top v(l)ew 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.



[0029] FIG 24 is an enlarged, fragnentary side view of the linear to rotary
cam nechanismof the applier of FIG 20. [0030] FIG 25 is an enlarged top
perspective view of the | ocator of the applier of FIG 20. [0031] FIG 26
is an enl arged bottom perspective view of the |ocator and the port actuator
of the applier of FIG 20. [0032] FIG 27 is a partially cut away end view

of the |o r of t I ,
Cross secﬁ) ?%ﬁal Vi el:\?veo 1& hde&{rrpygéﬁ (g)%ﬁwp%{r%{l aépﬁ%%énﬁ%ﬁt?@éhﬁe@?hﬁ%ﬁé@&fj
| ocat or of tpoet d}{iGi &r of FIG 20. [0034] FIG 29 is an enl arged,
cross-sectional view of the injection port of FIG 1 disposed in the

rotate it Rhor For TGt Abla ol AR e AR oeer g pAEN 2Rt T ence wi 11

now be made in detail to the present preferred enbodi nent of the invention,
an exanpl B9BF whi cF1{0s 22|15 gstidaviewy phthenpphiec efpay 2t gvitr ang afshe tea beded
Descri ption e r har act ers
desi gnate | i}{?fe{'%gr@llo‘i’lH trﬂgkslggeg |1(r%§4n gnégl?ssl?l dr%%%ﬁ%gh?d tnﬁg agg{?gc{d‘;{b%&oﬁeim Al so,
in the follow ng description, it is to be understood that ternms such as
front, bab®slinsi d&FIGo2d isiaiide wigw afftee anplier of HGr3P gimilastto F¥dvhiskowiagahel ar e
not to be caonst ra?Jedmasn n{Sl i %) 'in (i“nés aT rm iy Iogy used in this 4 patent is
not meant tdhBEY FOHPY r?g ALY HPISS WBAHCLOS Y e ri bed her ei n, or portions
thereof, may be attached or utilized in other orientations. Referring in
nmor e det afoh29t o t he FIGr 3di ingm eldwrgednbﬁ@gmemryoe‘idet Neew 10§ éhe ilioearwiol fotarpveabe
descri bed. [00 7 Ref rr| ﬁ there is shown an inpl antable
medi cal devﬂE%c %\ n | nj ection port, generally indicated at
2, which enbodi es an attachrrent mechani sm constructed in accordance with
t he presem3o] nvent iFdG. 2Alis lhoeglargddetopaperspehtireenvieweethtni locatds of tHeuapphiet e i n
the figures & 28' ng enbodied with injection port 2, the attachnent
mechani sm ma@ bé“used with any inplantable nedical device for which it is
suited, including by way of exanple only pace nmakers, vascul ar access ports,
[0031] FIG. 26 is an enlarged 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 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
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injection ports (such as used with gastric bands) and gastric pacing
devices. [00381 Injection port 2 includes septumretainer 4, septum 6 and
port body 8. Injection port 2, with the integrally constructed attachment
mechani sm al so includes one or nore fasteners 10, actuator 12 and a
plurality of link nenbers 14. 100391 As seen in FIG 4, septum6, which may

be made of W%?%npi's%%f HRALtB'vE lm{mﬁggl g#a gsu&{] i@3 d%é rfb%g 'ﬂgregl, %5 gjlolii%gg ﬁl%reof

partially I'n“internal cavi tarner cent “annul ar

flat é|8 geliﬁaynbé Qttgllzmﬁr ot ,utlli@efdt ;\rb@d)er &rle??ﬁoﬂ&t lRéf@ITr#nf@&nW&mre gﬁtaﬂadﬁ tIQ:L any
sui tabl e bi oconpati bl e material having sufficient, stjffness and strengt
such as pol {EAWiBsS: AR &Mbed gt RhhginveatipEml now Perdesabed10 and 1 nk menber s

14 may be nade of any suitable bioconpatible nmaterial, such as stainless

steel . [0@e®l Port Re@dyingté FOGSdES, &mwlsashowhranZi@nplmmb rm@wcasviwemunper
surface of septum 6 about. an annui ar portion. Port body 8 is retai ned to
sept um r et aispEfically anqinjsstign fort gepgrally Hlicated i $hwhich embodissean atkachugnt

respecti ve NalRaidd ALIRAe ol S6R3858: FAR 4B BAKI DRVl RiandubhiGh B ond

inwardly into respective recesses ed 2 Yom periphery of

sept um r et aiafiethndent RieoBardsin ielubeated itetheffigareg as Memglﬂnﬂ)odmdaemmdti@hq)ort
material, such as stainless steel. 100411 The unconpressed hej ght of septum
6 is approxﬂnﬁl@eepsva mﬁlhﬂwhﬁnsrnem@ubéruseww?em ippantakle medisa Aedes dor

eaarvol r 28 OTREE KPR LVS GRBGRER B Ehae AR pore

reservoir appr oxi’ma we surface
of annul ar injeetin pongd (suthuk ased Wik gdfri¢ barlppamixgasmicglagingrdevicssich t hat septum
6 5 is conpressed approxi mately 20%to be adequately self healing to

el ntain bl Ui Q- CighliorSusheMiNNORs BERSRWeRARds S b | 1 Bok yrf il e.

[0042] PI 28 |s |spos n recess f'ormed e bot tum

retainer 4, Injeeutarpori Dovisiethetiite frafi dofdtiucdd abiachaent elech&ifish Vadid indlldessneseen
in FIG 4, plate 28 does not contact sidewal| 16b. In the ‘enbodi ment

depi cted, ploameroBsieaersdPanqtizior Kiand apluraditysefilinksgembers|l4. Wen a needle is
inserted through septum6 to introduce or withdraw fluid fromfluid chanber

30, such @i n or deys $e@naidl] PR}, 4 heephind &, Gfhigh rﬂ‘%l ye trafdee of ARy r'iiSconrafitle
netallic plate 28 will protect septum ret ai ner from puncture and provide

tactile feaueret sueh tasesibeangedh disppsndgpartipldy rvettdn anfepeil cavitngl & pasenptha
needl e has ?8%8}7? ad)arlent annular flat 18. Septum retainer 4, port body 8, and actuator 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



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 septumr
deformed (5 cumaFsstd aPP ey m001d bEadfuliply! B hebfig Smaingth AT BER o1y
retaini ng plsptem28deripressare andshibdilowntlowgpofiieed t he di anet er of recess 16a

is smaller than the dianmeter of sidewall 16b, providing roomto formthe
annul ar | jpgpyand to ﬂa@é 98 R Hilspdsal tn F&ed B Brht®i Jdhfof &Pufd YhtdinBes
i nsert m)qodze]d Wi t ret ai n?ln% j |ap nof%lg%ras i“fﬁiﬁst rat e(()j 0043 gept um

retainer 4 mndérudxgsqpasségmd/a‘guusehambtrbt waservoorddu M csen omFlG t4) pldtei28does
chamber 30, which is.defin b tting 34 ext endln fr the peripher

S ent e hadt etla sl feh. ndn the Crbdingst o et RS is Al i pCh 45
depi ct ed, I@@ﬂﬁesmt@ep avdhaﬁa%te&ﬁe 19&%&1&&&}9&% xegafm %hfwagogeé & SORRRGRED to

fitting 34, being conpressingly urged agal nst nul ar by connect or
40, which i $ludi ﬁpms&dda:ﬂwmbelt Mbesuelﬁasandorslecwr stjudt sheeize obadadjudtable ghsscr i bed

bel ow. Sl eeye 42 is_.di bout tube 36, .secured to conne tor. Ob
annul ar r i bgandy mesglig T 38 i EtRest PR Feraich 4 B mBn T FBR T e e

from ki nki ngeeqpht&ntd t%@%ﬁﬁkebﬁttﬁﬁo@gﬁ Yhe hQAAhdRGHAB RN tHE néllS ﬁ&%&fbn‘iéa iRor ¢

body 8. Although in the enbodi nent depicted actuator 12 is illustrated as
an annul ar résagorroitat Hllatw28;umpcbetsd1rb9' tqnsenturbcrdbf.lr@r 4dotangtsoitabld amegr. e any

t abl fi " i tabl. t t
cotuator 12 teeHn P depi:ih B A isuiels & Hatal Refna A frset R b Bieoy e
and undepl ?Xﬁﬂl&?@f ﬁlh&% asARstSRENIn NGS 43285¢1nd Ror tIm’ElQHj)\r' r@taln’%‘é 5§ etends.

plurality o ownwardly 6 and outwardly extendlngtas . I mthe enbodi nent
depi ct ed, t pwerddy & droammubg lig| prpvidsrgdedtancatior usertidn ofi atatﬁr 281th thelretesatan

o e PRt 5 M PSB850 LB R ARSD:
46, and pushegveiRgy leh R ARRERS éﬁ&h@?éﬂqﬂf&}}l agplaﬁétz% tﬂ@fewy@&qing 415451& bB. 1haRs 46

reach recesses 48 and nove outward Yy to ISpOSG | ower” ed 6a I n recesses
48 such t hambadimeat depitted tlest dinmetgr pﬁmceisyl 6aTh snaléenghmthgfdlarmssr afeil@rmlldept h

gf ;gc\?\fffs ng’dgglﬁlldinﬁers o toat)(grn"il theeglnqlu ar ?'\é ang 1& detord 1% T %tammgal 4eP Olslatebody

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



bel ow. [00451 Actuator 12 may rotate generally about the central axis of
port body 8. In the enbodinment depicted, actuator 12 may rotate through an
angl e of about 40 degrees, although any suitable angle nay be used. In the
enbodi nent depi cted, when actuator 12 is rotated in the deploying
direction, causing fasteners 10 to nove to the deployed position, rotation

of actuator é‘(ﬁ o ??lg erx'ft‘?ldfdél fa¥s 6Pl 1A%RG e%éal%deﬂ{' dgﬁg ehmhte?éjalkéyf%oﬁ %Lglglg

cont act i ng t 0461 A detent systemi1s forne y a pair
apart rai sespated ¢abts 46. bs\cuﬁaqr UBincludest enciqua numizer dif ycofrespunding maésbeso48,each

48, d 46b di dl tab
e The. det R Ry bR RS P Sh™ Tl ARuel 1250 P Bofy Britktts 48 ana
fasteners 1911g1{earwp\fmg46nahdq;usﬁé& Hé/wﬁ ElefP6iatitly Qbf1Ldn gytaﬁsxa@nﬂ??glél il

states under Vvibration or ‘incidental |ocads, as describ bel ow,
Act uat or 12tabagbueteh recqssasrd@l andynaofe cﬂ}b'aaldw twpdispose hevnrraggeso4=6ashme®s@4 48v\hi ch

may be engage any suitabl e stru t to,tr th sar que
to actuat orguc%ztg%/to NS retggpgﬁgergbylglfp%l@g@sﬁtt%%% ?)‘gg?qt 'é
are confi gupgsly tsemberxp1 Sadslay BEt%@W(uﬁ!o@'lbYarﬁVﬁdr{ BQJ(i]fS' Q§K}d‘11‘l”5%rﬁe§¢rlbed
rectangul ar in the enbodi nent” depi cted, or t'he dedi cated applier

descri bed bbtlow. Port body 6 includes a pl urallty of recesses 56 disposed
about its |ower periphery which are configured to cooperate with the

dedi cat edgg,gpp! i €r A@ﬁlaﬂﬁ%fmaﬁ%téw' @H&raliﬁ%%@tlﬁed‘eﬁ{ral' 4Gs 8 &t b8dys Ch 11 and

7, septumretainer 4 includes a plurality of locating tabs 58 extending
outwar dly femhodidjeat depictedeadtostboi peay pttteneythufugheapt amgle roftahone A0 degleegat i ng

tab 58a may be integral th fitting 34. T 8,.and are | ocat ed
epecti ve eimueB AR eaanfS Ahie ok b Decll JndPRRmPo REG dopithb YHAGE UGt Adce of
port body & rqihib@h e SRPloYMR. &&HHBRS cé’cst{gOPa%{eh¥rsWd o RSVe ROGY &plofyeli0049]
FIG 6 illustrates fasteners O in the retracted position. As can be seen

f ast eners 1cosm«m dotapcxseﬂaqtmtoebbbeypnddlerfeﬂedselsym p@ltmrslsamlfadrbye&lldﬂﬂcport
body 8. FIG 7 lL{}S% ates fasteners 10 in the extended, or fired,

posi ti on, eﬁ?‘gﬁﬁlnﬁd mslots 60. Rotation of actuator 12 noves fasteners

10 fromthe retracted position to the extended position.
[0046] A detent system is formed by a pair of spaced apart raised detent ribs 48a, 48b

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.
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[0050] 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 nay be the sane as for al
fasteners 10, which may, in one enbodi ment, be noved from a depl oyed
position to an undepl oyed position simltaneously. FIG 8 illustrates

f ast ener naf y e et y it LS ed
conpl ot e Y%k thi n S161 SeBuERER elBlsnLo 1 Tne PRERIQY BVAGE ACKan F 88
prevents ti ffastehersf I00dte dizpostdrih adspyctBieiredesded ot blotssalr foeaed ﬁfp(ﬁﬁbkﬁiyriﬁt FIag 7any
obj ect . Actuator 12 is 1llustrated rotated, counter clockw se as far as
perm tted bylystates fagengss dQqin Hisesgended, of Hired, pprstiqng extendpig figm slpts 60.

di sposed cl e R opfa k&slz“ﬁBve St lbrfrdzdl% E‘e‘tlracﬂéh d)%tsm%ﬂdtgt ¢ &def c{edl | nk

menbers 14 are rotatably carried by actuator art a positions
correspondi pgsition.t he positions of fasteners 10. Second ends 14b are di sposed
within openings 66 of fasteners 10. [0051] To actuate the attachnent

mechani s s dnt egr agrgEtdiqy gfe Q‘gerlé o@'%e@qll%&raﬂn% ﬁ?eoélge\fét% T egﬁdroﬁ angfhi ch

in one e i ment as depi cted

configured bae @ftthmplelrzilhe cﬁtfaaenlmeno iretivgnisdorsteyd bieat Uhe dperatiowl oni dneddtb
passes rib 48b, which nay produce an audi ble signal in addition to a tactile

signal to tfrstensts Qemay beghetneasdon alh fastenersilf, w@w&wemammoeeﬁme mentdige

wi thin slot t n 1 into
t he extendegﬁ) Slogﬁit:(%lgn |€lﬁ&$&1 E?n%?lﬁ% tag%npglgtgerﬁiep&%&?tﬁ%ﬁ&ﬁé@%f [ %?ergctl on
bet ween camilfustrhiees efagi8neaf 10 datefelly Ibtrautetl arate)athe ngldepl@mdslyo%mﬁ mpoied
actuator 12. As actuator 12 rotates clockw se, actuating cam surface

engages andcemlﬁe%y A shot O3 sugh thay sharggip %tlsaﬂi)tnﬁf‘ﬁoé ‘e 8 PreventhHip 66. vot
pin 22. ?ro%%%héﬁial%f sh@lan%%go Iréé%ﬁ‘ &Cfpk’ﬁét a'ﬁﬂ CaR) %HJeE@CGAJt?atBPtzlé is

tangential 'y ‘on cam surface cente Pvet 6 pI Vot
causi ng f astlaseated Gotatedr @uatee clodokwisegs dart asapermmed nrkcdstbs ¢8 ahd mdbsesntlar 14

remai ns free to npve within slot 6 yi ng., no _driving. force to rot te
fast ener 10thigPpaigen fibs Aokt digposed &t %Ewrsefgrm 4Bbrastseen Hb’&ﬁ e

though its nange gk rﬁ%@éré 94; are 28atdb1yd c%rﬁé‘c% %étuﬁt%ralzr girt %ﬂg é}}ﬂl&ﬁk""" S€

rotation of actuator act uat or otated cl orce
bet ween act uaxtrenpom:hng sonthapesiiiénsanfifastzners U0f aSecond emdmsleb aradispatadrwftﬁhnt o]

nmove upwar d S|I ht al |l oned by the tol erancing of the conponents.
P opem gs é6yof%§steners Y\g y g np

[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.



As actuator 12 is rotated further clockw se fromthe position showm in FIG
9, actuator camsurface 70 continues to engage and push agai nst cam surface
68, rotating fastener 10 further counterclockw se. [00531 In FIG 10,
actuator 12 is rotated clockwise to its fullest extent, with rib 46b having
been urged past detent rib 48a (see FIG 15). In this positi on, fastener 10

has rotapgs to ltm:}d;@%st%%tls r@ﬂaf@ﬂséboﬁﬁﬁalf*%ZQE%glﬂt era?%lﬂaﬂ&m

illustrated,, with tip 64 disposed hin recess osition,
actuat or canrb@u9Dategreed as 8 resndtr ofctbatchckwisadotation vAactnato? 12s Aseantuatcann so

bei back d f ted t

surf ace. 68 SUET SoskwER, dRicRe BFMEEneShFPncaR oy e I nd ot P Hishas (o
push act uat gétukdr UP tb Rfdveahvakd sREREY éwamﬁaedaé}ofhelt&eréﬂamgdbfstqlelcoﬁ{p@nam tion
of fastener 10 is configured essentially as beam depicted as having a

generally r é@taawgmralﬂ isroated fugher @wmlm@omttbe Ipesitjom shewipér FI@ 9. cactiatap tip

64. Wth fastener ext ndi roxi mat el Q. _de f.ul I

ext ended st BB STHE SCrOYe 1 subfeR it ol daathel G SRR Mot s e
10 tend to agthet bot@blotbwispi vot axi s defined by pivot pin 22, instead of
rotating fasteners 10. It is noted that although pin 22 is iIIustrated as

being a separate pi fromfas ner e|n ral en of
unitary &% structf%ﬁﬁ?[]&@gﬁ?aﬁ(’f ?tls ir%tatgggschmsg tf’g%rfgﬁ?%c?‘f‘ s‘f'ghgf’s“%
such as to heRY Be@l ufgRBQabt déntiite48d (Seb MGedsen Gfs paGlistatiRdterkes [Bpasbe
rotated in an undepl oying direction, countercl'ockwise in one enbodi nent

depi ct ed. Srcfated ngltmfullhsttdxeerm@émpstdﬂOoiEgms athe embadimembtusirated| w@th tip 64

t uat t at d | ock th a f 70
oFTding. agafiBysednfieh A 600 T il hETHH SPupidh st 70 55V iy 358
enbodi ment  depitet €lis reQithht Y BEing VAt 8 GdroBkaM SRiepRly fig f@fbeqﬁlpaﬁém; fa§tede?
noves cam surface 70 out of contact w th cam surface 68,

subst anti al 19 @8 #einngyurfage 68 dsts agpinstretupted cam suslseed@in :r.lodlcmtlpn tl@aéc,temb tend

14b of link nb h h d
Silot 66, ot PUR SR TTie HERBer ShgrAstinteng Mgt ah dPeiond ot 1
fastener 10ist gonfighddeesdéliall§disna beahelématd ad &0&@521 gB8erBIBE Redtahghlat crdsh,

actuator 12 has been advanced countercl ockw se ared to the position
shown in Fl &ctien, algpgl ifsadengtler tapering tposlmedlm;ﬁﬁr oxWitht &asjener 10 extending

approximately 180 degrees in the fully extended state, the deployed position, forces
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.



hal fway through its range. As can be seen by conparing FIG 9 to FIG 11,
actuator 12 is in different positions wth fastener 10 in the sane
position, in dependence upon whether the attachment nechanismis being
actuated or deactuated (retracted). This results fromthe |ost notion that
results when link nenber 14 is pulling on slot 66 in conparison to actuator

cam surfa 70 pushy | ec r 6 T C 10
fully, acﬁ) ﬁseﬂ or 12%%%%1 e{ﬁegi%n'? ?1 %g{eﬁ}tatz)zt {2:1' 4 %nsﬁggﬁkégséougée?cgéwlge;
48b. [0056] deefparedi togtht pokition sBownhiarFIGasiOeard Sasidher éaak rotaeedf appryximately

undepl oyed position tip. 64 may, be di sposed fully i | ot recess 62,

Furt her undg'BFfIWVﬁ OPSIF &Fir%eofAsa‘@E‘&%S‘ngP“ yiﬁomea%fgeﬁ’éit%@ il nfCtRtoher 14
which is pr t ; her: n 10, { Ng
fo Fias, b andraiocht BbbbA RibTRNERENLo 2 i SPbEIRpIA. it WpduchR. Bhs

whi ch al i gn whetlrer dbe ra¢ta gtonetit mgeahprismngsbeiRh aftoated cri deaptmated boetyacgdivh €fhis
actuator is in.t undepl oyed. posi tion. eni.ngs 52a and 52b. may he ed by
Che " sur georeRls SR R BREPBATSGERuls WOrL HUC PFGRF o 15 PULOR Ao SE Rani 2m
i's not used.coh}3R%h fRi@hdibNehnt QuitdldeS0 AinARMifedily A&aRl LACRERRL TEeAR] SM
is shown wi thout actuator 12. Link nmenbers 14 are shown i1n their actual

posi ti ons wiHesterfers @ fidlydsactiatar &2 s romtadpmtit detemtyritadtibustaps pasp detient rithé8tdepl oyed
and in the undepl oyed states. 10059] Referring to FIGS. 14 and 15, there is

il1ustrat top HaWrink 16 REGVS faROFdrd 1@ PeakNHCANI9 und PRt digPf
t he actua orGﬁri ng eteﬁltésyste'm’o tnhg at trac(ﬂrreant mec al.ll’Illl g@noges er?%oogll gﬁ in
i njection padtmy bédispbsad fully ih kit at reveksnEnt Furntlednamdeptoyiag irotatiohef acttatact ed,

undepl oyed state or position. In this sition, detent rib 46b is cl ockw se
o Gt ont 1 11 BeVaE G ndtake HBiGy P HYeEe TR TR, moRCTR B

the attachmgpiiendiBpohanismis in the actuated or deployed position. In this
position, detent rib 46b is counterclockwi se of detent rib 48b, and thus in

t he depl oyed deten osjtion 0601 FI.GS. 14 and .15 illustrate_a vjsua
i ndi cat orﬁ’ﬁﬁq] t he sh%ﬁt%%mﬁg ttohglcmjig't gcﬁ?fgﬁ‘t acHRiqfa bt JRFlUdeS QBENINgS, Spf dormed
i ndicia may I anzedl: : %ge i : | ock
icon 74 nol c}gﬁeflﬂrr]?d g};l r g‘ﬁlcv}h'sdfﬁﬁhg@?lu%{}{)#@l n queln%ys bg gﬁ%{?ﬁg%ﬁaﬁ%&wﬁ&

i ndi cat or negtdatorus aéd, thanudeplyydae pouitiornt. e penings 53k hedwb Zbe meyphe eskdi by ahe

i | nner. 10 Por i ncl i ndi r to.provi
fg:c é?gngengospfe&eop (t_;,c? sqtﬁrgtiwggé%]()d gortrTEYf the ?ntggqgl alttac In(igr}t?necggmgr?n nc(>)tvu|sgi } a

[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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indicia. Arrow 78 may be included to indicate the bidirectional notion of
actuator 12. [00611 FIGS. 16-18 illustrate the | ocking connection between
connector 40 and port body 6, FIG 16 is an expl oded perspective view
showing fitting 34 partially surrounded by extension 78. FIG 17 shows
extension 78 in cross- section mﬁth connector 40 generally disposed about

fitting 34 3 n r renti al xtension 78.
Connect or 48;&1% #@desrg% 6%1‘?? eo a,gdr Z%gg (?)ﬁ?)vb(ti xrtegerrﬂ‘cﬁgp %u&tt War tglemova'bP
therefrom Tedieiasardvwe78 anppedicideiGoiindigise thediditetignilubgiohtofavthafortili ng 34,
with tabs 40a and 40b aligned wi th openings 78a and 78b of extension 78.

Wth tabs 6169]2 and ﬁ SI ! '1?Qﬁ‘ﬁjst ﬁw%é’k%g{,e n%cntﬁdn hetalle ‘# cgrglebtogqt@na%ﬁégo{ 40

is rotate@ | ock ace r|n I on,

interfer encebodpﬁo@mgls isemraxbaidb@pe@f)ednab vfb@ashobdhg ﬁ&mgobmmﬁalqnﬁdrohﬁd@il I ow
tab 40a to be rotated gast to the |l ocked position seen in FIG 18. [00621
FIG 19 il b3texdensionsdet FiGap? showmictensiay ffe i Srasyapstions avith sentestor 1

b f
acci dont al  SeRaay QsPic foobf AFES4 AATARICSS AhehdeC R0 EibrelRE S 7

Saf ety cap &ftensiohutdes Quadyct82 404 ihtludena qia&r of tams 84baaadb| axterding eiutwirdRo
defining annul ar recess 88. Safety oriented and retained to

i nj ection pdherelremolgnasserpd @u?‘t%?‘é’r 68r‘ﬁ E@}G@ glpgg, tubg3 Gl Bitiwg, 34, pardtatsn

i ncl udes a Ty r i di om
i sedcont ol Wiy 10 andd bl i YR o8 737 0F oBonidl 6L BN 40O
correspondi nfignal withicicwhferentdPslob@8d, comeotor 0k fdfated to ﬁ)can'dm7pla<&nd)1|im)g have

ri bs as shown. Safety cegp 3 is secured to injection port 2 by inserting
arcuate ret dRligh deldns egge (78 Sreptesustestesinse OPPOIng Wi Etatigne o (3beda fut i ai n

tabs 90. Fa%‘irﬁ ‘io%e&‘?o an %Jb“ﬁ)a%'bg?&% g& é'lo%ked o%se%ﬁ'mrﬂ%cl'% IS

sized to all steners to be exten out co tactlng sa y cap 80.
As depi ct ed, S|nce arcuate retention tabs 90 and arcuate slots 92 are

respect i v@%}l the &hde 18iilusteates sadenail qap &paeieh mayr ke yersanblo seairefoto thedexed
to a particylg @mpo%hj%g?cpx &&Pgto% Pa%te?ﬁrg%‘%g } eét{hlasl rﬁg f%\ﬁl‘ma{bgée%tﬁe e;gbs&%“r

different positions I'nc

plurality oftorshirp the 640wbﬂ@ha1dﬂmg ibgtti@r pgt i2ppSaferysaapfsicmclubes bodigB2 with |
tab 94 may be oriented in any suitable orientation, in the enbodinent, the
relative pddnylRpAML4 apdrrissd) qentes $oglefinimg annulsarecered®n ety £ah80 9wy Rscat es

pull tab at o?l%ntgﬁ%lﬁqétg}nteﬁ th ﬁﬁeaﬁdfeﬁéd Bofdh SRNRRGHR cABurk@BE. AP d8fiked] Ot S

92 may be of suita
body 82 includes a plurality of arcuate retention 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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100631 As nentioned previously, the attachnent nmechani sm nay be actuated by
engagi ng slots 54 with commercially available instrunments or by a dedicated
applier. FIG 20 illustrates applier, generally indicated at 100, which is
configured to position, actuate, deactuate, renobve or reposition injection
port 2. It is noted that the practice of aspects of the present invention

as applie an apl | SN It ik | 4 er irent
Gopiored fubl, " OB EntbRed Blevldully, e Baliifent BRicchahy AN, e haRE b TD.
| ocat or 104 ,engagingsiots 396vittandmerfaally swilable ib&8umeEs wr by ddedieated iabplckr.

bel ow, i njecgtj.on.port may,.be assenbl e o, | pcatar 104 i th extension 78
and tab 96 dIGp0RaR s TPhHRe sEn Ry Sicarutaltd s ict 5 trbletbd 2SI VTG e
relative to Jopgd 46ztuad, lrembidof RipoSiaeh Hjedidd pofits elt iV indtdl th&dhé Bracke of

injection port 2 during inplantation. In"the enbodi nent depicted, the angle

is 20 degr eepecsdf theepreseat tnvsotion @ appligsoidyar @pplies ig @ot hmited063he Rededra i ng
to FIG 21, bo i.,rst and second hal ves 102a and 102b

102 includes. f
assenbl ed t&pgg%ﬁng{qqueqt:)éeel&ﬁd&ehelq.he i nternal conponents. Except for

| ocating pins 202, pivot pins 114 and ship | aps, body halves 102a and 102b
are subst @pwj al | y sisshown in §1Ge2 hpplidid 00 inahedes ibody pDAdodar, 1G4, hatsatoat@d as

extendi ng from body half 102a, fit int r.espective co enentarily, s ed
openi ngs (n&PH}S?f(rgE}gW@ihé&% it ‘B{Si(}gﬁ ‘#ﬁ?r?bef(}_fﬁfw"l*ﬂ'&cn%ﬁé{rgém[beoq‘ss‘:t'ﬁtgeg%p

plurality ofioda@srald4)Gvitti BRteR8EN 178 Arf¥EtaB PSRN HRBSseldSinSH ghhfenRiotd @16@hdl 11b0dy
hal ves 102a and 102b together. Pins 202 rraé}fl ternati velcﬁbﬂ}extend from body

hal f 102b Wiachtor he4 spegledgslatiae to kadybhp2 balthywihg fdr eagipnandipaptes wistalization of

configuration may be ed to assenbl e and secure body hal yes, 102a an 02b
Loget her . [ CUSBIOmBRT A SR A dmPRaTIARs B eceibnsimgmodepiviady dbe 2585

106b. Locat idegreRs fsd thé QHaft pbiiah lof Bé®H1@sis@Btcandi ng from actuator hal f 106a,
fit into respective conplenentarily shaped openings (not illustrated) on

tuator half 106b.. Pi 0 | tivel tend f t yat | f
T06b wi ¢ OBE opengeriaefs FIE 2y Sad IR brfes frstngiiecond R odf as 165
configurati QRseifed® BRADthe RSEHHAh Qh@ﬂ@erﬁﬁcwnﬁ)cﬁhﬁht‘datlﬂceﬁtafdf€1§ca$i(ﬁ?6})i§snd

106b together. Body half 102b includes pivot pin 114b which rotat a'i@é
supports ac0dapivet pios1 k4 amshshie fags, kody dablien §02aansdufRbpre substastialdy simdlar tnd

1190, 41eo OB Wil SRl h! 10808 UL KO MBI S,

| ocator 104, regebtikat mplamesarihOfmpaddpddidy (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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12 and safety switch 108 may be made of any bioconpatible material such as
pol ycarbonate. [00671 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 deploynent or undepl oynent of the

attachnment necghard sm of th dical inplant. Cam.120 includes, shaft 134 and
cam col | ar f:?é Sarlyﬁté’ lfB’btéb i%gewysh%f {Irlg‘i%ffhélgygl’m?om%q l¢ ggp%ﬁrliagnsuc as

t er m nat i ng golycarteaste. menber 138. Cam col lar 136 defines a hollow interior
and a pair of spaced apart, conplenentarily shaped camtracks 140a and 140b

12215 ai B8Eeq parterarng AR ERE MBIToO FREGE G 2T Rl SoR I8 Al ar
136, capt ur glexithesigifin1 Py deive ¥Rafb il 126Ptdn teten Pringe128Ndfety tﬁés‘ih(glﬁﬁingsl 39i zed

such that each end is |ocated within a reifective camtrack 140a, 140b. The
| engt h of t HadketureR 1BAt dxtuntoral 320asonfigyeed reffecpthg deplayamenpeoerdeploymenei n,

eng onsor | .
i ve. enar 1 i 1t Psgfenbet BF BebRsd bl 255, A euRF e S bl "

actuat or 13Zafieaollae 13@ATh@fipsn¥nd s0sHafbl 3@ HiB et donfigivriatign SdiniraGih@ i cross
stiffness and strength. In the enbodi nent depicted, cam 120 and act uat or

132 are nadeéngihbey 138guiCant egliaral 36pdefinesra Belldy drtesjpc pndiia padpof spirgd Aprtie

shar . 122 15, e it FRESAS. 305108 LIAL o ThOPRLNRASUREbodll 8 iy

return spring sui erral, s as stai ni'ess

steel . [006&bligamel20ppér ¢t a22aesk drdienstaft 1220y dipobéd partidly avithid theORdlowand
in one enbodinent, such as that depicted can reciprocate. Camcollar 136
has spaced dpgrer defiieddwagamy coljagil3pugaptured, thegie by favg shafy piv i, ¢ Pevk shaft

e e e

di sposed bet'ween gui orne ions a and
102b. Cam colHedéengtB6f eHesmlioncinttd®s alippospietleyd 1224 woreciphuateathereid Gathavach 146b
(see FIG 23), which are gujded for axial reciprocation b ui des 148a and

148b (not i |t%a&§% A4Qaend } NG ERLoRdPtdryR s &@2&2%@11352152%6 shaf pctitel y.
ber ween act AP oF ‘Rapeatoft SR, PO B TS 2 A RiGa| TPP SRR ARREARS

i ncl udes a caintble ackeridd hadmpisaffitidnyt stffpedsrandfstiepgthe dnahareinbodinient Hepiatednd
150b cam 120 and actuator 132 are made of a liquid crystal polymer such as Vectra™ LCP,
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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extending fromthe interior surfaces of actuator halves 106a and 106b. Cam
track 150 is <configured to receive and gui de cross nenber 138 as actuator
106 is rotated about pin 114, forcing cam 120 to advance linearly
downwardly into body 102. 13 10069] Drive shaft 122 includes annul ar collar
152 which is received in slots 154a and 154b (not illustrated) fornmed in

288%0?? |véogﬁaf rliezglz%l Ve s t:‘%{l%li%ﬁw% g%r‘ﬁfﬁ’dsé CelvggneFlgfsfflst‘ﬁ% ?gned

and col l'i neas4bvwnbh11&aﬁhtea) Retned defbiodl ng@lvieb @ 02x aed 9028, hessaaiély pBlots a3 49f
body 102. As cam 120 i s advanced downwardly, drive shaf t pin 126 fol ] ows

cam tracks qzmob§4§rretat@4305upn@&f§mgshaﬁ|1\28 smavfet shafil 2and gy £20 arguggnerally

converting r des a
o nal - r ot HIERER apd BBl 2 APl hgren s e MaSPidleh heBodty
supported bxs @aml12odk laﬂvan@éd dowawakiby, drﬁrersﬁ@ﬁ ipth E%JfbleYCanhﬁhdksﬂ@B@and-OZb
whi ch support the bend in flexible shaft 124 that permts the rotary. notion
to be transt4Oby sdrsing drive sl 1223t raifte ihysscogvehing diget maﬂoraﬁgrcéa%n@ﬂq% to
the shaft St ui tabl e

bi oconpat i b gml;aq;/n grpgglﬁ 15%??1@%‘% st al ﬁr} lﬁlrrg?&éc{)ggaﬁgg%ﬂe %ent depi ct ed,
flexible shaft 124 has a stranded construction, with a center core havi ng

mul tipl e WByers ofFlarible shaBggdds supperted by aplurgityof I@Aal Seni@rmed i eachpdyi bi e
haft 124 he;
et Lol R 028 Sl i 17 B nBGbIS AR, 157l SRS LSl "

prevent or mbfibnTtd @e Itmﬁfefr@aaéla@ﬂmadorrmlzlv@nch hs’ldﬁﬁosféﬁbﬁ(ﬂn eﬁtezm»@tteothe end
124a was overnolded into end 122b, and end 124b was_ press i nto actuat or

132.  Alt er¥hafti olebgdy 602 1Blasibleoshalt bed mrayshe mdeuqi”tWeﬁlatab@blocgma@i@i 124b
over nol ded llzlgttef 1, e gllémile%g’stegpt ﬂhgrﬂ%}ng &)ﬁ}eﬂ{ ge e Ht ’ﬂe% bl?% &%
over nol ded (Wi th’a correspondi ng ange 9 e |gura ron o ca

to al | ow asgsimtiéd/ coiiﬁﬁﬁﬂ;bn Refithr ai ¢egiter ocdre CIﬁvin%lnﬁx&;placlhyak oof W2 wm;ipudies
di sc shaped nenper 158 and shaft 160 extending upwardly therefrom The

upper end ofhereabaut. Fods 1Ada @beéz‘ﬁ’ Helexitle shashd aray peeatioahndi iend dBsb 28%a and
162b. Locat gi, Q4 3oNels %?1?81593{?1 a%&flsug%g% gdr Bgelﬁ% ?h i%@@legﬂg'iiﬁ{iﬁr t?fég@nal Bpje 166

is shaped to receive a I nc

outwardly eplhgndipngveat otatiintiee s estatiGithid mattbnl 68b as @nfbiodimen deplcmdo\endie

assenbly clearance for tabs 162a and 162b, daI low ng hub 164 to be inserted
into bore 124a was overmolded into end 122b, and end 124b was press fit into actuator 132

104

Alternatively, end 124a could be press fit into end 122b, 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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166. The |l engths of shaft 160 and hub 164 are sized such t hat tabs 162a and
162b are | ocated above upper surface 164a of hub 164, allow ng rotation of
actuator 132 while retaining it axially relative to hub 164. Stops 170 and
170b extend upwardly from upper surface 164a, limting the rotation of
actuator 132. Bore 166 defines a central axis of [|ocator 104 about which

actuator 132.is tat ed ntral ocat or 04 i 4 di s osed at
2n angle 1o dsRase et a3 anale T rEF P e b DA GURIOR S, Do PRV pDBERGoR
mentioned. [[R&hfidhedub 164 includes a pair of opposi tely extendi ng tabs 172a
and 172b which retain port actuator 104 to body 102 and prevent rotation.

Body hal 102 1 de. t 17 1 G, .21
and” 174b. ORBL 1 11 udtibal Ghjrclies depait ShPPRRKRY Ay Tt DA 0403 150 140 Wb
[00731 Ref errkialipdH 8Qubtr THAR béd, Bardl/predim GoRhBREB AT rﬁiﬁfes 168, 2hd @gjwat or

132 is seen disposed wthin | ocator 104. Actuator 132 fncludes a pair of
spaced apar tingduda gsespedtbee agrdssty cly4aefsee TGn2 )r and ddplcnt iestiapdddrshap&iBa of

menber 158. Pos b ar haped conpl enentarily w th openings
54. In the &%@&W‘Zﬂra}ﬁgﬂ)ﬁagﬁi? ?Iﬁi 197251 stal ends of posts 176a and 167b are
tapered to assist in guiding posts 176a and 176b into openings 54. Any

sui t abl e pomf i gur atReferringylsbeo FIGEi Aeahd 27, diseahaapeldehemlsabllﬁ qfcantuatnr 13Dét ween

actuator 132 andg. act yat or. e of act act uat or 00741 Disc
shaped menbefen isboged g ithig, Bi%Pé%'p i&{;aﬁﬁu@fm E:'l%gﬁsa% tpaea%spf aparyPosisy g

whi ch ext enQﬁHEH@ﬁ%W e%%ﬂ@‘fﬁfn‘%&aéeﬁ??@rﬁﬂ{ ?Eb%a)’of éﬁ’cﬁ] &f158emPRek 1383and™! G

27 illustrates cam 178a at a cross-sect en near e bottom surface of
menber 158. 176hmse §héaPed aonipleiintariy Witheopeamgs 5280a thﬂdmbemmmdcmctsd,arthe at

peri phery 158a an faces 182a and .182h,. respectivel ach
urf hce Taodetalgads ot Patis Akt TS Fobel HoR Dt anting GRS  af sad 1765
general l'y hé}f(ﬂo%eﬁnﬁ?@«@t ARy sﬁ%l@&n@%?%ﬂ nhdy Eehﬁllﬁﬁ@ﬂgbﬁﬁﬂ%trelg%bfétc%ﬂtact

| ocator 104 1 ncludes a pait of spaced apart “cantilever arnms 184a and 184b,
each havi ng between@6matond 32 86d actnatep &2 tapableyof aftunting aotuater, 12.F1 G 27
illustrates arm 184a in cross secti on taken through rib 186a, at the sane

respect i v huar dl P opRRd e 138 oo 8er ERE of SPEed At Bl 1 PEL MV 53,
are shaped cda8pivdnenéstend yutwardly and upwardly from periphery 158a of 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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to recesses 56 on port body 6, configured to engage | edges 56a when
injection port 2 is retained by |Iocator 104. [00761 In the enbodi nent
depicted, in the non-actuated state, posts 176a and 176b are generally
aligned with arns 184a and 184b, respectively, although posts 176a and 176b
may be at any position that corresponds to position of the actuating feature

of actuator ch in the e i rent de ted i s,openings 54.
St st o Sogciigopddr datalsl Qe EERAEVEE T 45 Pabafiment dSRTEL B ELTPR 1 he
embodi ment  grphGicee), WiRRcHbRURY 17RPThd 118D KRk tilram vmcalfagls@ar&m%z&%sand

178b such that ranps 180a and 180b contact ribs 186a and
respecti vel yi86aefd ¢é84h, mespactinslyl sl¢Hecting aI@Ati%mawhﬂ%Wouchediyszfleax:m«;faCQSSZa

and 182b en 186a an 184 are

i 'stance oJRes enbRR2e Erengt £ tRorind TR A Daesnd 180 S est el et ey
no | onger exhfRenk & Mové ﬂﬁﬁge%el%s%n@nsmaa suh&pkgﬁ&e%@, nd [Hager &h@RAShIRI
injection port 2 fromlocator 104. [00771 G 28 illustrates injection port
2 di sposed ireceased Spor gpnteet ledges S6attlyss relpasing injection pogisiren loestesi 9d. 78 and
tab 96 disposed in slots 110 and 112, respectively (see FIG 20, not seen
in FIG 28 077]AS depipgt;eds ipQttafes d]@@tlﬁpgor%@g’isﬁd%te@riﬂ anBtretafRAN S)ngﬁat%fl 109

act uat or and flanges 188a and 188b extending into recesses 56 proxi nal

| edges 56a WI&éﬂemlmabOMg %8 amht@c@fedlsp@sed nj efots o0 pod tllereﬂpwtlvclm(metl on

t 12 t. t
BTG 28) . [oBIBT2haPb e I OR) ¢ bs AFeletedopetn, 53 37 1 36% i int pREEardpor
2 into | Ocato?ract%%r lzaﬁﬁd’ﬁﬁﬁ)éesll%ﬁa aﬁd%%@'&ﬁeﬂdh@ 1ht}l‘>ere’c'@§§€3059§)?&1ﬂ9§leﬁ%&n S0

that actuator 132 is in the ~“undepl oyed position. Actuator is oriented in
the undepl oyéd Pafiy camBo amebnmestedtt@mjeatwn@oh’tobbtxthcn Ifjdgtioni pdrt &% iemséroad

housi ng 78 a d ta spose ts 110 a respectively. [00791
Act uat or ﬂ'& a?oégl%4 (U'EPP% kS nF’F! @I@’t SSen ! rﬂgl%ée a visual indicator to
i ndi cate vvhet her actuator 106 is fully in the undepl oyed state, such as

unl ocked joarelk i conRefedfing alsd to erIGSi 20 and RPyctiodadest invfeetibeportc indd tcatbD@04,s i n

t he depl oyed state, such .as ock l.ock icon . 192. Sych vi sual |nd|cat|on
may be |ncI aaf@a L0y 155 prienied dn ﬁex@hpagt% SOy aiont igr I Mwilteh
actuator M Dkitfoh. aA@t@Qﬁ?'l‘Zq fo'rleﬂf'e@ IHE i't'ESH £ 8&tddy on
act uat or 106 &’L ell ndi cator ill lSJStll‘ at eolln oc eJEFé’% 1| CO%I 1510&:}5
vi si bl e into locator 104, with extension housing 78 and tab 96 disposed in slots 110 and 112,
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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adj acent the upper edge of body 102, although other configurations of
i ndication may be utilized, such as a w ndow or such formed in body 102 to
reveal the indicia. 100801 To use, |locator 104 and a portion of 102, if
necessary, is inserted through an incision by the surgeon and | ocated in
the desired position adjacent the body tissue to which the nedical inplant

whi ch in the enhodi t_d t ti t to b
i tached, THBAGN Hed Rt wEGTOTeGL 1 B10w el oot o S Seamreis hndSudogtun « o

visual i ze theensibh @tréﬂgﬂ@%ﬁa\r toWéﬁaﬂeFﬂﬁﬁW}ﬁH sBAIrEd withSuRRSd. t$ A8y sWeh QU@ or
nore fasteners 10 are noved fromthe undepl oyed position to tze depl oyed

position i nlsantmdn%hoalt ppéat Ipin 61&6Néhya‘gmgt lhekQutsslué% Heoan doveersorkDing| 196w

i njection pgrt t.h ssue vvlt retentlon stren

cqual t o or st afuits OGEHE shiircold FRECHHN DS Tas RER seiReSrig

rot ated aboiso o i&ve &obs hbfhbeVi $dowivAE, EAGHGWant @Jna%a%fté %E\adecaeﬁ/% sﬁ@t?”' ng
196, allow ng actuator 106 to be rotated about pivot pin 114. This action

causes cam 132atherebysotatiog aetmator 1 92 selatbveive loca®s ladwnwar d, causi ng cam col | ar
136 to rotate drive shaft 122, thereby rotating actuator 132 relative to

locator 1@dy [ 0081RoRasbf %uﬁf)r 891 HAhREs dchdatGC118Y BStadifd HAe ehga %l%%esnt 110

rotating it. The engagenent between extension 78 and tab 96 and"s
and 112, r elsgpwetn exténsjonpileansitab fornd kotdyl 18 andl A b2y nespeativaly, prevenopombodied at i ve

not i on bet en act.uator 12 and. port. bod 82] e 106 reaches
'he. depl oy HoMaSHNGoFGiEGIAIE Qs ipg Peiecen A5UI 12 M0 ABREPdBBeni ng 106
retaining actuator 106 in the deployed position. In the enbodi nent

depi ct ed,j008pr i ng 1Qficeicasts 100ckahes theliefp®ded positian, dodkioyt tab 194 ecturged swaind as

ot o ok op SO o TR R B DA ent kO 86 oo
fully. As i @g,tﬂ?

posi tion, &é uat%?bﬁ%% Lgesnl%?%?dgttiﬂal% gé@eyner@ %Céagrbgng?%h%mgepl oyed
posi tion haméhglapemﬁbnqtped obtrend a6y, prosslirg, ars aediblessigiud thacicumterhb® and Cans

178a and 17 ave been rot ted to osi t.i on ere suyrfaces. 1 nd, 182b
are adjace Fre?‘?r5§°t118t6’é 1238 f@fﬁﬁ‘ers\/\ﬁ[% e eplgyeds &gyarﬁf Bﬁfba ‘Inl}‘gé é"g with

out war dl y smtg,ﬂwfm dlgfth@egﬁéyé@\lg@m@dm 24850 35 Gad) BlerictROS fa@te’h 3*‘3?} o6

and not engagin es 56 Injection port 2 secured to t
ti ssue, andinrthk etepbgied positibondaving plaﬁét,ratedlehe sedygessoe, nmphvastthelrran.md steathor

104, Teavi n@arilg l1 ‘%:a} ;r?dn 1‘?8%r ﬁav% blegn otate to afpozsiltl\(;}ls%ere sur a{cgéa H gia 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 S6a.
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
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of the state of the attachnment nmechanismis included with the inplant, the
surgeon can tell whether the attachnent nechanismis fully depl oyed. [0083]
The attachnent nechani smenbodied in injection port 2 is configured to be
reversible so that the nedical inplant, injection port 2, may be noved, such
as to reposition it or renove it fromthe patient. To do so, with actuator

106 in the deployed position, | ocator 4 is placed over injectiaon port 2,
| ocati ng extaéﬁ]é‘?‘%n ApgCrgsrymeniyend 3§ s Pé‘ll%ffé‘P 1bb’0°%mdraf5215§)® acRigtor pliet wtafess g

and 176b ar d
wi t hdraw | o?k@gét&l? gbm%ﬁlgffﬁggn&?u%ggfl%élpteh?ia({r?gfo%g%?%%??éol?ﬁedlﬁgg@geo ;‘}L S up
on ext ensi onin@lthnedushg twidltearanmkdG8a Ahd hiRbgdisergage fromrmibssiB6angd 126b, allogas cam

collar 136 war dJ tensi on 200 al | ows ddltlonal return, force to be
17 appli ed. lh%ﬁ‘g ’d‘éé aﬁérﬁ%ﬁ’ to 81LA8E TEAGHY %Qzla‘ijg g° cofiq ROk etrEbINiectipn ROB 2 132
rotates ac ﬁﬂﬁﬁ t he
undepl oyed Blgg(%ct foéﬁét‘s:w rm‘%l?%r?"fé%ﬁlts aémbljePeHc’?gg%Egiglggﬁg%]@xg%ggﬁidégﬁgggt from
ribs 186a anab 185knapalimtoviower o;l'sdnmmh% gBMatmgjariL&&bbl'ecmmgﬁge acteates 3066 and
| edge 56a so retain in ectlon Qrt in |ocat 4. . \When actuat or
106 has. beetmigUetrs BB A SRy BRft oS qzqt%ﬁhedﬁma gﬁﬁlsi@ﬂ%ﬁé{% et o
| ower openi glo];}aquo&%%t;,gal ng an audi bl e signal that actuator 106 is

, an

undepl oyed injection port 2 is detached fromthe body tissue and

may be relocated or renoved. [0084]1 In sumrary, .numerous nefits have been
descri bed®#i ch Lnesgmr@ary,rmeéﬁw tlitj haye, Beqafiseiited which H@Uﬁrfmsma Yinghe

foregoi ng d‘%ﬁ&édn@ pﬁt?@f&fe iftvEntidh, THE for g&%ag&gﬂ tr??xg{)fl' %I%hﬁlrtl&%%ﬂ{ﬁoaﬂn&?fopeen

presented for ustra ion-a not ended

to be exhaushé memuiort hasl beentpredeatednfoe phiiposest of illbstrftioacindeddsariptioni sklivaed.
Modi fications or varlat(ﬁ%gs are possi bIe in light of the above teachi ngs.
The one or ABFRdedelthbai HPAYKEVRePle & Nk dhe iRy eaBaR tPLbE PrRcIss derm tdsclose

illustrate t 8d1ﬂEdtf2>‘r'1? Bl €§1aﬁfon§ Qx"el?cﬁsfltﬂ%’}ﬁ 'hgﬂt Gfle hﬂo’i/e%&ﬁ d§ga'T &BRL bCAbtON Lo

t hereby enabl e one o I nar In the art to elnventlon in
vari ous enb@ﬁbnﬂﬁﬁ@tﬁﬂ&rwchbsemaandod&cﬂbeﬂ fin mderomsll]asuaeeths Wriretplest of thee
particul ar yse contenpl at ed. |s inte the cope of Ehelnventlon
be defined Ub‘Sﬁnilﬁ’é a@c} s ﬁgacg%ﬁ,pp icatiop & EW K enq e one o ordmary skill 1n 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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What is clainmed is A surgically inplantable device conprising: (a) a nedical
inplant for performng a therapeutic function; (b) an attachnment nechani sm
conprising at |east two fasteners integral to said inplant for attaching
said inplant to a body, said fasteners having a deployed position and an
undepl oyed position; (c) neans for sinultaneously noving said at |east two
f ast ener syfiLoM Baindd i¢indepl oyed position to said deployed position. 2. The
device of claim1, conprising means for noving said at |east two fasteners
from said deployed position to said undepl oyed sinultaneously. 3. A

sur gi cal lly i npt sigispileinplgntalle dewipe gompidsiegil i npl ant for perforning a

t herapeutic functiqn,..{h): Pq@lﬂ ' ﬁ%ﬁ jsing at |east two
fasteners int g@r al %{}?)e(ﬁsg%gﬁﬂllaﬁgpﬁogﬁ o*lné:?ﬁgbgﬁeﬁg& sal E’fll’rrpl ant to a body,

sai d fast ener gbhaviangittacilegltoyechanBestdmgrisigndt asturwte fstened peegidlitorsaid( C)
an actuator capable of sinultaneously noving said fasteners from said

. g :
undepl oyed posi t i ohMPRNLE @ttagpng jad 1plant toghbody, sapd dasiengrchaving & deplayes
wherein said actuatQg:.: i .t aneously noving said fasteners
from sai d undepl oy?QE‘Bg‘ZF{f%‘ﬁQ‘{“%"g’f iegilpg%%{ngyed position. 5. The device of
claim3 or 4, (syher endansdbrl shatltdaieonsly smoving i @it el leastr wad Shst@rers divge philyi ng
force applied to saig at least. two fasteners when said at | east two

fasteners are di spBeepioyed positignde prid derloyrdnasitd. 6. The device of claim 5,
wherein said QY rnce. i s . i . I cl ai m
3 or 4 ner eiheaaunt of el ohPrfng Mkl PRHoVil 68 of ead IRcEHERES Bbn 21 o
about a rgidpeploysEpesttich tesaidtundeplesed dimultaodslyndepl oyed position to said
depl oyed  position. 8- The device of claim7, wherein said actuator is
configur8d t oA Brgcalupeplantabledeyieeti ve axis, and conprises an associ at ed
surface for eagh of i I : . .said surface
configured to@xertaIg&frl%tl%Plgﬁgﬁ%}P%@g@%agggﬁ%gﬁﬁgd fastener when said
actuator is (ot at ed attaclmeie pheghangmdeomprisimg at tdastr ey fastenersgineged) tofsawlai d

at least two fasteners fromsaid . , )
implant for attac?hmg said implant to a body, said fasteners having a deployed

position and an undeployed position;
(c) an actuator capable of simultaneously moving said fasteners from said

undeployed position to said deployed position.
4, The device of claim 3, wherein said actuator is capable of simultaneously moving said
fasteners from said undeployed position to said deployed position.
5. The device of claim 3 or 4, wherein said actuator is configured to resist an
undeploying force applied to said at least two fasteners when said at least two fasteners are
disposed in said deployed position.
6. The device of claim 5, wherein said undeploying force is a rotational force.
7. The device of claim 3 or 4, wherein each of said at least two fasteners is configured to
rotate about a respective axis as it moves from said undeployed position to said deployed
position.
8. The device of claim 7, wherein said actuator is configured to rotate about a respective
axis, and comprises an associated surface for each of said at least two fasteners, each said
surface configured to exert a rotational force on each associated fastener when said actuator is
rotated in a deploying direction, thereby moving each of said at least two fasteners from said

undeployed position to said deployed position.
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undepl oyed position to said deployed position. 19 9. The device of claim7,
wherein said actuator is configured to resist being rotated by an

undepl oying rotational force applied to said at | east one fastener when said
at |east one fastener is disposed in said deployed position. 10. The device
of claim9, wherein attachnment mechani sm conprises a detent system

cont 9919, L0 gt BRI SR LA R U by PSS

claim?7, “wherein uat or

axis, aneng&ieying ra@tiomitfofRCaHNics ToCAMPA RaAst ot fstaet ahe sARNBEleaitopnecach
of said at |east tw fasteners, each said nenber being carried by said

act uat or fasieieriis£ispeatcoin, saisiiaplayed P§%iti@;]-at | east one fastener and its
500 2 g Mo e SO MRS bR B e o

rotational forc ach ass sai
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14.  The device of claim 13, wherein said actuator comprises a generally annular ring
which is rotatably carried by said implant.

15.  The device of claim 3 or 4, wherein said actuator is configured to be manipulated to
move said at least two fasteners by any of one or more standard surgical instruments.

16.  The device of claim 3, wherein each of said at least two fasteners comprises a distal
tip configured to pierce body tissue, each of said at least two fasteners being disposed in an
associated recess of said implant, each said distal tip being disposed in said associated recess
when said at least two fasteners is disposed in said undeployed position.

17.  The device of claim 16, wherein said at least two fasteners are disposed completely
within said associated recess when said at least two fasteners are disposed in said undeployed
position.

18.  The device of claim 16, wherein each said distal tip is disposed in an associated
recess, each said distal tip being disposed in said associated recess when said at least two
fasteners are disposed in said deployed position.

19.  The device of claim 3 or 4, wherein each of said at least two fastener comprises a

distal tip configured to pierce body tissue, each of said at least two fasteners being disposed
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recess, each said distal tip being disposed in said associated recess when
said at least two fasteners are disposed in said deployed position. 19. The
device of claim3 or 4, wherein each of said at |east two fastener conprises
a distal tip configured to pierce body tissue, each of said at |east two
fasteners being disposed 20 in an associated recess, each said distal tip
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21. The nethod of claim further conprising the step of noving each of
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said bog)f ti € ndttod a% 9la1 eSBan% her gct)mprlsmg ilhe step of moving each of said at least
two fasteners from said deployed position to said undeployed position, thereby detaching said
medical implant from said body tissue.
22.  The method of claim 22, further comprising the steps of:
(a) disposing said medical implant at a second location adjacent body tissue; and
(b) simultaneously moving said at least two fasteners from said undeployed
position to said deployed position, thereby attaching medical implant to said

body tissue at said second location.
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