| MPLANTABLE MEDI CAL DEVI CE W TH REVERSI BLE ATTACHVENT MECHANI SM AND METHOD
[0001] This application is a continuation in part of and clains priority
fromUnited States Patent Application Serial Nunber 10/741,875, filed
Decenber 19, 2003, titled Subcutaneous Self Attaching Injection Port Wth

I ntegral Moveabl e Retention Menbers. This application incorporates by
reference the following United States Patent applications, all of which

were filed on filed DecemmrAgQﬂﬁMmqummﬁwmh No. 10/741, 127
titled Subcutaneous | WEEERSBIRAT] ngrT RCHMENTE emgaF l@pl i cation Seri al

No. 10/10.741,875 tit on Port Wth

I nt egr al I\/bveabl e Retention Menbers; lication 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

i npl ants 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] I nplantable
nmedi cal devices are typically inplanted in a patient to performa

t her apeut i j@ofjunctThisagpdicatidrais apantiewdtion/io part iofratd clginesgnigyite $rood lmuemsmeesi ces
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function prop rocedure to inplant suc
devi ces be qlhsk apphrm}noanahoef;ﬁora:ueenby teferereey thensfolowesy i Wnivadul Statee Hatent

casi 1y and  8PRIEHgHR A of poadarerpiued e Sl SR TbR 1S 70b Spieted Saie N6
at tachnent  e/anismyigs SSEH el WIBHcS For F@'&ﬂﬂlneg%‘ébt%ﬁerEOAPﬁlﬂﬁénBﬁ 3648

qui ckly and easi e attac hani sm
No. 10/ 10.741,875 titled Subcutaneous Self Attaching 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 antab) e nedical, device in the desired I qcatjion and quickly and

easi |y act uab?rw&cnahf the: SERYhCOWE CIREIVE ATt TPRUden dhg H@vwﬁ rﬁﬁalvekiat, 2438y fedi cal
devi ce. Briegﬂﬁﬁﬁggjption of the Drawi ngs [0005] The accomnpanyi ng draw ngs,
whi ch are incorporated in and constitute a part of this specification,

illustrate enbodi nents of the invention, and, together with {he general
descripti dW™f the PR EFRSEYNINYERIEN SFOUWasseh ANt HRchaenti Meehamsat 19 SeGust 281
the enbodi Oi A . d inqt rirRgi sent
nvent i on. [ D051 ey 0 Y kit GHBLIP od ARLET TRE ala i shethrip 2
attachnment maglbantsersiblenstiowmigate implanabledaedieal wievite tth de pletasked quinkigrandon.
[0007] FIG 2 is a top view of the injection port of FIG 1. [0Q008] FIG 3
i s a bottom $3sHy Y fepesitiqpg: Porfepsrel of Althayshy standpsdg commsreially savailablgs s

sectional vi : enavl j Rl b hent nledk&hs! B9 dst REntknfioR hish! G
3. [0010] FIgﬁhg&Fégaﬁ®2¥gﬁg%ggmg§#é%e€FF%e %#ef?o?ﬂ?ﬁg ?%fgéﬁigﬁnﬁgr%sgf
FIG 1. [00léjcoripassed dns apylies pfoctlovaingi &wimplantableb atddooal afevickeini thjeedésired
port of FIG 1, . show n he attachnent nmechanismin the retracted position.
[0012] FIG lpcption; ap rqé-‘g‘é‘iﬁfi CASEW STURIAG 1BHaGRIBENt: MECHAR ST P ofeOWEr the of
FIG 1, sim FlFicaPdeifloW ng the attachnent nmechanismin the

ext ended/ fi plélgﬂ%rggl?& Oe%cafo%l " FIG 8 is a side cutaway view in parti al

cross-section illustrating a fastener of the attachnent mechanismin the

retracted position. 2 [00141 giidpDecriftion of AR mmﬂﬁ/ view in parti al
cross-section simlar to FIG rTrusirating a rastener of the attachnent
mechani smthat is bej ng advanced the actuator rin oward the
ext ended! 11Pd post LhORECogRsRe erdavings, ek 8 Georhrasd, i Tiebsreiuses pr
cross-secti opf flifMspevifidatior] FusBatel éhbisdimahts T Me [iaodRRar afd, foBsthat haghiment
mechani smin the extended/fired position.

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



[00161 FIG 11 is a side cutaway view in partial cross-section simlar to
FIG 8 illustrating a fastener of the attachnent nmechanismthat 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 retrad®d posiFliGn? ipgoside @tavay) 3iews i papinl \aress-sgetiethsimitgreier F¥a Por t
of FIG 1, w o r f£i ' i-llu e .11 @ns,.of
the 11 nks wniiSril; hHRhaLof P aRBdE dudchabiny BE S Blid® ARt BT

FIG 14 is asctenberigedwatd tgrertended/fitedpoyitiew of the vi sual position
i ndi cator and actuator ring detent system of the attachnment nechani sm of

Fragrent an¥op vi ccer 1 0 utidt SFanad g I mid P SR A 1 PG o8

det ent syst eimuefratidgen RatteAdurend attiRBian ieohahisilifothd exténdebMired®pbdsitisted/ f i red
position. 100211 FIG 16 is an enlarged, fragnentary, exploded perspective

vi ew of t ittin nd |.ocki.ng connect.or .of t iniLecti.on pont of 1.
(00925 F1 dnd’,t | "INt b8 80 RRATIR, i pdtid SREEEHEE PRI B EIG P (e
| ocking conpretr&ingas sfagieh&@dof ¢hd headhintent MeechiEsmeat!R HRIngl Aé¥anbed biothe

| ocked in place. 100231 FIG 18 is an enlarged, fragnentary parti al

cross- sect i ofrtyatenying towasd thegetraated positiogshowi ng t he | ocki ng” connector | ocked
in place. 100241 FIG 19 is an enlarged perspective view of the safety cap.

3 [0025] Hgoem 20 i SFRG.PEY BRE ViewVofate hje@dbnafitt bf FIGONSHitHGh&dcthiftot FRgant
the injection port of FIG 1. 100261 FI 21 is a expl oded, perspective

view of the amptedeto idiistRit&the posifio2af] thel lgks 2ghdnsthe fastdreryiasevimthet retragted! i er
of FIG 20 with.one of the two body halves showi ng the internal conponents
in the unappP?E¥™ 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 appoigd, actElsi.eld isostap 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.



[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 enlarged bottom perspective view of the |ocator and the port actuator

of the applier of E 0. [0032]. FIG 27 is artially cut a end.vi ew
of the Il of (G- 25 hersesklips wew Gn paBelPhpriedis oI e FitFudh
cross sectiopm ofiIewv1of the injection port of FIG 1 retained by the

| ocator of the applier of FIG 20. [0034] FIG 29 is an enlarged,
cross-sectional vi of .the injection port .of EIG 1. di in the

| ocat or of*%he applemlgr 561'5 *F?’@l&gg Befrf%er&“(%‘élegﬁglﬂ?ee?pﬂlf%o%@gisgct uated to
rotate the applier actuator to the deployed position. [0035] Reference will
now be nageni n det &IG. 28 i haesipe et df theedimrliee of EMGoaAD vatit oné of thetwarbedy i on,
an exanple of which js jllustrated in the acconpanyi ng draw ngs. Detail ed
Descri pti on OR3GOV B RRANGRE GHMRGNERS B thp neRRon: N3 ALHLABEBhar act or s
designate |like or corresponding parts throughout the several views. Also,
in the foldompi ng dGr Rptis Dside view ofthe epfher ufBlEF. 20codilarttatFIGe22rshewnily thes
front, back,, inside, outside ancli. ftjhe | i ke are words of convenience and are
not to be Cdﬁge(qq},gamggnqqsrﬁntthq@)ptlg rActuaied BASHONogy used in this 4 patent is
not neant to be limting insofar as devices described herein, or portions

t hereof, [wBY be atRIGCEdisodn eilaidederagmematyeside viemtodtthenimearReSf estadyngn n
nore detail to the drﬁvvin S, ?n enbodi mrent of the invention will now be
descri bed. 1DeARNsRd ‘F?Iﬂg‘ef@ HG@&0. 1.5, there is shown an inpl antabl e

nmedi cal device, nore specifically an injection port, generally indicated at
2, which @ohpdi es aIGaR5as hEsHlarget edpapérspactvnsiciwiof € lobatat o0 Kaaypdiemvof h
the present invention. Al though the attachnent nechanismis illustrated in
the figures H§.B8ing enbodied with injection port 2, the attachnent

mechani sm may be used with any inplantabl e nmedical device for which it is
sui ted, ipehyding IBIGNV2Y i@fanceAiged bofbni RAPEcHvRKeiew, ofvtheclatadr asd ERSpaort s,

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. [0038] 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 |ink nenber 4..10039 seen. i n,Fl 4. septum 6 i ch. may
bemde of aREBIBEOPET B & AP o igte T herSRCo R nifereot
partial Iy W iy hel Bt&hBdlorC@vize ihGotBbr SABtLBNS! eR%fe@ﬁﬁ%‘ln Reieag@ni tanmel ar
flat 18. Septumretainer 4, port body 8, and actuator 12 may be made of any

sui t abl e bi oédewirasi 1 embadimentof thainivegfiouvill rovebe desciib¢hess and strengt h,
such as pol yet heret herketon (known as PEEK). Fasteners 10 and |ink nenbers

14 may bgooa?de of Mrrﬁg oIS 9 casRat iskdwn BRI Spladtabls HeBicabd&kic@ Mdres
steel. [0040] Port body 8 includes annular rim 20, which engages the upper
surface of spepifigallys anbujgetictpemngengrallyandicated ap@; whiddugmBodies petattacheeent o

septumretainer, 4. by a lural.ity of, pins .22 which are di spose hr qu
Feopect | ve. npcanish Qpslietf ih cibaioalie St i wirte R ntrr B ioLR 2B enc
i nwardly i nt gtdcBmeRChEMRANISACRSBEsiratdl iﬁQhéfﬂg'ur@@wEein% bbbl wWnhhigfdcAbiepyrt of
septumretainer 4. Pins 22 may be nade of any suitable bioconpatible

material, sughthasatechinentemechanisal mayoo ppedTethumyormnlanelld mediggitdeyfcesi®pt um

6 is approximately. 5mm around the outer dianeter. and.the unconpressed

i et or 1o SBisRASs SR R it B aBY el e bR TR L Bkl vARGBERE RS BSns
reservoir 20injeztidR poAX{siBl & Ysed 41T gabtiR HAh8d)Ane gadift P@(ﬂﬂg Hegcdsower  surface
of annular rim 20 and annular flat 18 is approximately 4nm such that septum

6 5 is conpressed roxi mat ely.20%to be adequately self healin 0

i nt ai A ora o REroR e (et R GefrEHRh %P, 4 30 PR i e
[0042] PI at efngdtibs Ipawpmdhé ﬂlt%g?ﬂ%ﬁ&m%ﬁ?@cté@ﬁtf%ﬂm'eﬂt fBéhaBRbd, Q¥o FhcISRRIHE
retainer 4, underlying septum 6 and fluid chanber or reservoir 30. As seen

in FIG 4, pbamerefastensss]0,metuatasiZand aplwaktslof linkmembers Ko enmbodi nent
depicted, plate 28 is nmetallic, such as stainless steel. Wen a needle is

i nserted tfsHuah seRrf Wib it FIGNY adpem 8 wiidhhHadVbe lade ofl s8MbidclinPatitlanber
30, such as in order to adjust the size of an adjustable gastric band,

metal | ic pl ametepigl widhl aprsdicene, isedisposed qraztiablyr withinr orerpaincaitye 1aref gepowm de

tactile Teedback | oibhe, SHLASOR: Y W NEanSSS ot S RN 14 1Sy
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 5Smm 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 wupwardly as an annular lip,
provi di ng clear [ ril f. Rl ' r t he. hottom
b “sept um r et aPRressed SRRy 208 ot Uikl RHP Il iAMaH o pladligte

def or med t osystedt binder pfesbi@said silpslidw @fowprdfite® peri phery of plate 28 thereby
retaining plate 28. In the enbodinment depicted the dianeter of recess 1l6a

annuar | 18%nd 1o HREaRe G eNToIn B e doh dSttegR3he Bofihy TIEBLA i 4

i nsert nol deghdeing sepfudi Mandfllidchdmbedrdestrasir 301 Astséat MAFIGLA0FIAE 23ajvesim
retainer 4 includes passageway 32, in fluid comunication with fluid

chamber 30, Ui w@htacs sidewallddbpy I thet ebodimenty depiciedh gplpteotR ihmerdliG, fueh ps

adj acent the_.. of i 4. . i 1N i

depi cted, | e% gf%%%g%’lﬁl' a\é{h%éfaaﬁfergle Séggﬁg%ggﬁgﬂégg%hsgggﬁ?t @ggggﬁﬂ{ehg T4 to
fitting 34, feidfeom it eksnbiegl3Y, sidhesd iagaddrsd adantheasize dbard8djbytatde gagdt or
40, which is disposed about tube 36 and secured to port body , 8 as, descri bed
bel ow. Sl eeviandpmetally platesefywalh gratet sptunmgetaines dr Eomimyineiyrs ad Brovulg tagtile

I ib I i tr.amnn : i : 36
rom ki nki noreiyack tf SHE spd BN nR 5B i RoddHBN O U8 Hls BybiER 10D,
body 8. Al t hesghoir 301 IRaterdiBadayrbakeclied o eptunfedtainéros inl2ny suitableumbiimt edn as

an annul ar ring rotatably supported by paort body 8, actuyator 12 nmay be any
sui t abl e conthegobagingnt éﬁﬂc@épﬁéﬁet@ds%?ﬂddﬁylaé’ﬁibb’éﬁla@“iﬁa%é? ext§ngjag pver the
actuator 12 : ctd A i i yed
and undepl o@%i&’ﬁ‘g‘@s‘ﬁp?%ﬁgg a%@%ée%%?ﬁ?%’ ég a%%%\?ﬁﬁtéﬁgﬂéé@ﬁ@ggfgg% ég(%hg)
plurality ofupgleasdlyesdhyntulanip quovidmg|cleaennce fiutiingriiarbsf pléte 2Bnntottbe sackwdit ment

depicted, there are four equally spaced tahs 46. Actuyator 12 includes an
equal numert%S$°6%Pé§%H%rﬁ'@“}eéée%‘gje@ta%{lg B%éél‘ﬁ qla\awﬂ%dar lsséﬁt%aw 0.
To assenbl e ; ! g bs
26, "and pushod St 1968t 4 BorBhiof W Her Bhels MAPRACES i etalibgRte 14 1A B80T
reach recessasbetBmantdepived thatdivemaléryofireceds $fosesnatlecthaedigediad@ter iof sidewelsses

48 such that actuat.or is retained therepy. The | engths of tabs 46 and depth
of recesses i@, PEIVIGAR &enre 1o fgra) the daniyprlip gRd tnedeformt ityatodietaining g 4ﬁorP§jatBody

8, as will beg des¢bé RREH 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 ment depi cted, when actuator 12 is rotated in the depl oyi ng
direction, causing fasteners 10 to nove to the depl oyed ositign, rotation

of actuator ag geyaily exnending|tgbsatth| &y e %@qd@msw depigtpdy tBer@ a9 fercequally
t act t 46 f
coar 1 o SeqtaediEraps ABEAqlaflrl g ihoi YA STkR AR b LoReBpind eORASER, |

recess 48, agudhaaviaghaspeibiogm @i %dssrenibleflfdmmteo(mam;mgbw 8yaectsyesfaBame t ab
46. The detent system assists_in preventing actuator fromrotation and
fasteners 108lnemwidyiagg éu@n‘bpuﬂ?ﬁld)PVY‘btt?raEQréﬂl}’oﬁieﬂeﬁ'PP& tast 46 Hweprdly rual

states “”dertat@ 3 ga‘al:ﬁ’PecQ seb Q?'aggﬂ{o%le obR@a‘iigly t8 i 8§eclr<>\»Bng§b§'4%Wm E&Qéﬁs%\&m

Act uat or inclu uralty of spaced apart openings or slots
may be engag&ﬂhbhfatanmamnus adrhieed the're’ogmeﬁte I‘emgths afisabk t46tdnd depdesfscyssto4fjue

t o actuat or 2 to exte teners 10 to th tuated Sltl | ot 4
are confi gurdi®% &°Be aé]ﬁga@éﬁ aypOet WS T AT |1§ 289 0T § ﬂﬂeﬁﬁssmﬁeg
rectangul ar jd,f,he enbodi nent depicted, or by the dedi cat ed applier

descri bed be ow Port body 6 includes a plurality of recesses 56 di sposed
about its | ower periphery which are configured to cogperate with th

dedi cat ed 9%45hpl i er AQuyesE? mBFdors gwneraliyabgyt thefseml ﬁ@lsafwrttfepdm&sén the and
7,
septumr e&ﬁ%&l{%ﬁerﬂ a{b‘f‘% E(ge%(t) 18 V5 Ayt 3t 8L the gﬁ"tah%gieat}? aB&uteX0 99@1&3 Sting

outwardly from acen om perrphery of eptum- retal ner
tab 58a nmay dithough egrahtabjetdmgfd iy bgusd. I siesenitibdanentSdtpicasde when atteator 1D

respective conpl e rily shaped recesses 60 forned in the inner surface of
port body 8 rarqtgﬁ g’%éfﬁlﬁﬂpgé{j G, %%}P&pfé?tpeﬁrwlphtopweﬁedﬁ si%pf?yls%mg[
FIG 6 illu S I ter n

fasteners 10IS (gs?tg)%dlr(g%ose |cﬁJa£slgen)c??@e{hr%&:lz}ggﬁgo)%?%s&g% g %ﬁ? ﬁggor t

body 8. FI G contactihg tebt46at es fasteners 10 in the extended, or f| red,
position, extending fromslots 60. Rotation of actuator 12 noves fasteners

10 fromt %465 etr aCt&qel@ﬂﬂfs{eﬂ{'istfgrrﬁ&?b}e%f)ﬁpgfgbac&f’éﬁatr{ fiked 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.

7



[00501 FIGS. 8-11 are a series of figures illustrating the operation of
actuator 12 and one of the plurality of fasteners 10, it being understood
that the operation on one of fasteners 10 nay be the sane as for all
fasteners 10, which may, in one enbodi ment, be noved from a depl oyed

position to an und oy, Sjti Si tanegous]y. FIG..8 illustrates

f ast ener 1%49? n a fﬁﬁh/ Gfg{lﬁsﬁg{eéﬁ@ghe{sga tlﬁe&]ﬁnrg{é%ftsgé)&%'(%i tlA‘Bn(fandt?esﬁ%?éled
conpl etel y WattBhdds 30 @fe disposeEih fefirictivdRbssstd ¢t shts 66 foratedan pegeddy ShiIFSG. 7
prevents tip 64 fromaccidentally sticking the surgeon or penetrating any

obj ect . Act udugrataspfasteners| 1Qidn rthe egtendedat asdfitedupoeition extriding faam fsigts 29.
permtted by,recessgs 48 a t abhs 46, I n his..RAS) || 4
di sposed cl o%ml%r}eoﬁ?a??qgrs Tgé%o,veglsfasgeengﬁs }On%rﬁfndhefg‘ﬁra#ﬁ?drqg?glgé%%go é‘?fg{eofl ecf i nk

menbers 14 ag®itioat at ably carried by actuator 12, spaced apart at positions
corresponding to the positions of fasteners 10. Second ends 14b are di sposed

Wit hin Oﬁ)o%% ?ggr g&@& Eé Eﬂ?rg%rzg%lriéso?% 1%1%&g%i]qu-ﬁrt?%%%&ﬂgltoﬁel.langn §E5§ﬁ€lg}3 v and. .

mechani sm epl oyi ng di rection,

in one enbodid¥est thaspl@RRtyCbE thsteness! T Kivbsiag (umdyrstdodt Al the Pefivhi éMone of
configured to actuate the attachnent nechani sm mat%{i be used), and rib 46b
£

passes ri b 4@seneihil@ maydie the same as &y adlfasteness $9.gRBICh imayadene ¢nbadiment; beti | e

i I h . 1 b, of 1ink '
i thin st ot B8 GLEPRGE deBENaY bRt at O ludsplbieT R Eon, dpbRaidelRyr SIS, i

the extended|ipgfdtés @dtdnsr tI0ans @ filllgdrdt@ctel agitenetie LRddpisyRdgPoditien, i dikgsedt i on
bet ween cam surface 68 of fastener 10 and actuating cam surface 70 of

act uat or 12.complefelyuaithin sigt 6% suahethatcshaak tip 4, isaot xpesed. cHie PLaveRisdp b
g sttt f . .
engages and plg! ?c%lcfégaglps%thcgﬁgoﬁté; s@%@oéf& QEALE gﬁf‘i&l}aﬁ%gge%%ﬁpo‘?“iz Ry vot

pin 22. The Taj orl om act'uati ng acts

tangenti al | yillostrt@édhrtated @centeto@ockaiife aefik @s peghigted bg recespds\ARt andi 1ab26. In
causing fastener 10 tqQ rotate. Duri nq actuation, end 14b o i nk_nmenber 14

f |
remai ns fr ecthisosisios, tps fhtharg|disposssl Clagkyrise ofgribsot & At peeg infFdEc &4t Birstonds e
f 10. I , . i f !
asterer 1018 [0 AR R o pLaheler 0 SR T Rl

rotati on of @efesgdndinglid thespaitiongtodrfastéherss 10.r Beadml endsotdbvaedispdved fvdthie
bet ween actuator cam syrface 70 and cam surface 68 causes actuator 12 to
nmove upwar d ENEEs P§ oh&steneisidd by the tol erancing of the conponents.

[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. [0053] In FIG 10,
actuator 12 is rotated clockwise to its fullest extent, with rib 46b havi ng

been urged ast det 48a e FI 15). In.this ition, stener 10
has ro'? at@ to |tslenfn%ﬂ4 e9b {f a%gptegﬁg 18 éﬁ’tﬁﬁgta%@ohag%@'ﬂéé}ég‘f 'fsh’émg?rﬁ RSO

i |l ustrated, jpMut BoldeBreBé as &“r&ﬂﬁ%ﬁ%é"’blbblhﬂlsé 86tafsn 62acthdlof M.S ARORISatRN2 is
actuator camsurface 70 I s over cent er, and actuator 12 is resistant to

bei ng back dratatec clogkaitse,thel o hetrger aetatof nqmtsuré@betw grglsqagneyrface 68 xgussam
surface acts aﬂgé nst actuato
(o)

f h d
push act uat of 4 tchgltoéfﬁdlp&'far({ 8135’3'?1 5 f"ﬁgt & rtlh'iégleﬁaﬂrg%&f%ﬂﬁ? tcgﬁlho%'%?st |So';10

of fastener AQ acfusitosanfii esthed f@ﬁﬁ@rméoatwlsé 2Smahd padiionl St AIFRS. 9)aiuathra
general ly rectangul ar cross section along its length, tapering to sharg tip

64. Wth faseamesrface 78xoatnliesdo cegase ord pushaigpinsernsusfase 68i mtathlg fasieney 1

ext ended Sta{é%rf thoe gea o%ed position, forces which mght act on fasteners
10 tend to a hF’h?(ﬂ? Ao Ph 1|3‘fvot axi s defined by pivot pin 22, instead of
rotating fasteners 10. It is noted that although pin 22 is |Ilustrated as
being a desurate pineklés. flilpavthator éAas ror@ed closkwise tenity fhldest exisgt, avithorib gobn of

unitary con truc i on. 054] retract fastener

Slch 8% to.r s bis waBd aath i i AP GFERIGG! Beo® BETon FOGEFR .
rotated in aptMBARPONIIEE esttehtGlhodR 180a@g&@&selmh@sﬂﬁ%&ﬁlehﬂlusa@@atemm HEBII
depicted. Starting with the p05|t|on of actuator 12 shown in FIG

actuator 12 eagosee witimresgsscolnirethiy pesitians estuglor kamsurfaeey0 ¢Sawer§9ntfea@ed 70

sl i ding agai cam sur f. atin @ast ener

erbod nent . cRptePal? REEHTRR U Beiod rhrety Sk B e BB R s ret L s
noves cam sug haesm Srfasd 68fackodpankt attliitbr @ﬁmsﬁbﬂiéea?@ i6@, ditdctibn et tends to
substantial rotating force being exerted on fastener 10 until second end

14b of link nmhta@wat@d@heslnaea%@%nommg|antugﬂoot1266"he dené@oatonmfefasémr af

slot 66, at whic e egi n ai nst _sl.ot us
fastener 10 PoTbeEued SEBLY ® & Borb pabed o Papma Rerubhrstfemahl U
actuator 12 Lfb%ﬁoxbeeﬂ@ncf,adtéamlgt:h csagéﬂi@g,r Gb OgHsYY I 6(40rrpmmdfats&n&hqop@ﬁﬂehdlﬁg
shown in FIG 10, and fastener is rotated agmrom mat el
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 Iink nmber I.Ll'in o] i n rison to actuator
cam sur f ad®70 pusﬂxﬁgsea?rlé‘cﬁ?pg ﬂ'lag(ﬂrig E"’SG ee“l'c?d?' %gcgoun't%{glpgl%l'sg 10
ful'ly, actuai@hpaled toStHe%&sitﬁﬂl mw indBI@ N0, TahB QB NAPR Rtéd dﬁsrsmnaiélp
48b. [0056] Ref erring t 8, when fasténers 10 reach the f

undepl oyed plafwaydhravigh ltsaangm%beardbesms @d cfomplayng H1G] 9to BIG. rleleegtgatez 12
Furt her unde; on tatl on of..a at or, rever ted y nenber
whi ch 1 s pr 96l GHereng ORI R St kN 10 5 e SaPErERGE i sesficall Jpfh g
to FIGS. 2 apfetBer ﬁﬁtaﬁbmﬁleﬂﬁmbafamﬂess B&ﬂ%'a@ﬁlﬁteﬁ%\r BéHcﬂﬁ@Ed treeacédyr omg.b
which align with corresponding openings 52b fornmed in port body 8 whe

actuator is fesultshEomribiejoshyeetiososat Teélﬁits @b@hllnlg@@mrdﬁdlsmﬂmga‘yn plet é@é@i by

t he surgeonto suture_i.n ectlon t he. i ntegral at ta n ni sm
2 ot uged. oy KEptPB b oL plhife Erdeh et oy BLERGAE "rolRERT
i's shown wi tfagiéhers 20 R}, QEtudids 1R WordreTien detkAt A5 Q615 Soi p hsﬂ defeat fib agb.ual
positions when first ends 14a are supported by actuator in the depl oyed

and in the undeplo st ate 05 ferl tLhere is
st r at UMt op Relsftsi oy Pogtn gttt .lﬁﬁeﬂcﬁaf':%ﬁyur&*ﬁaf&é{%aﬁlﬁ% iy

the act uat oreq hiag b@&ﬁgj&e@ﬂﬁtyﬁm st dritecead bACIFIRAér urdieplofitigSidtation OTROWARE | N
i njection port 2. the attachnment nmechanismis in the retracted,

undepl oyed silntlfeptﬁ*’epf@dlhyl brk memberi &4 pyduch ioprevaated fromi furtheb moyemeric kwi se
of detent p t%gb and thus in the undepl oyed detent position. In FIG 15,

t he attachm&*rﬁltS ?{echanl smis 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 oyfwdﬂ det entRefessing tn FIﬁGOGDW@“—BGSMM&Ofad@ insludes epeniage Raviosmead

i ndi cat or of th of, t.he attachment

i o ey e Saeh i B8 R PR BORR e PSS FRer SR kB8 ock
icon 74 nol dggudiért BOnadheWiridepRGEd positionl NOpehtngs sDa &t 520 8ayIb@RBEE by the

i ndi cator may be used, and nmay be printed on or otherw se applied in a

sui t abl e man#vegeonto swigre inipstign goriAyf thedntagrel attghmantonechgnisal ismetiwd. a
reference point for the novable

[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. 100611 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, .W.th ¢ ect or. ,40 eneral | i sposed out
Tt mg 8a shart bEe S3aRg intRl waicdler 3B1P raice 3 rrgics patny for e Bt Vs,
Connect or 40inHiRE Uteswd 8RAdY bedincludbtohifdicatd Phe bidib@iaiaNBioNon veddthafor 12.
therefrom To assenble, connector 40 is guided along tube 36 and fitting 34,

ith tabs 40 d Li gned wi i 78 d _78b of i on_78.
Win tabs 8 and 40k 36t Sndstit ACRERDRREpIR AR R uR PantbCir bkl ed g
is rotated tgydy@KrIG 16%s M SGfoddd et Poctivedtidl sBewindEitend 3£ gaeiallpoureh @S

interference opposing the rotation of tab 40a, but is dinmensioned to allow
tab 40a to bey extensied 1BastIGt d 7t hewsosiensiqpod$ tin onosseseatiom Witls, congectarod@21

FIG 19 illustrates,safe Cc 0 iC e.renmpvabl y secured t he
bottom of | A Srisgerd 3000 Tfoa % &, R 28 R RE TRt RRetLEH obF 7 e
acci dental expasigne78 t CCSRERT t40PMcRleyMal 4>zﬁr _anahy mck, i 4Ube GxteRBingObbtwardly
Safety cap 80 includes body 82 with annular rim84 and raised center 86

def i ni ng annthewsfromecte gseaiblesaprncptar 49 isguiday alnag tube dhead fisting btvaitniels t o
Dl BOLI on POda dndlHG S‘é‘&’wﬁH'oéé‘rfllelgse ?]Z?anefn'd%ggo?egf}hsio ﬂ?%gﬁﬁ%ﬁp%g& g?%m

includes a p ity of ar cuat ion t extendin

rai sed centgign8® wirh dttainFereftifRidt 8¢t @AtedSt 4U © rofacsdad 166l pROE aDutiNg t 0
corresponding arcuate slots 92, best seen in FIGS. 3, 6 and 7, and may have

ribs as showetatioaf detgnicedge Bl ¢reatep dnierderenes oppjosiog; tba rpwgHen 2fiigh s ehutiing
arcuat e ret Q@Heﬁsrloﬁe?i%% aAQw tﬁt& Qof{o%é%gat% ;?atﬁts 10 e 1ocMl $BsiAbs s%éél,ziﬁ{%}qcit}ghsﬁ ietsa' n

i
tabs 90. Fasteners are thus al1gne annular recess

sized to allow fasteners 10 to be extended wi thout contacting safety cap 80.
As depi ct ¢862] si nce Hfculé: dluseatentshisty tab80 ghighdnay beaemozitdy seomedrte the
respectively the sane.size d equal | ed af et ap .80,is.not indexed
o h part i o ool BEHE"S siibae el RER froRR ety FOR 00t Rhordf
different pogidhbneps SakiE adlidinjetbi@es DUBhfety adp ¢ indlides madgsd with
plurality of ribs 96 to provide a better gripping surface. A though pull
tab 94 may banngler sim 84 and raisgd senteradsi deforingprmarargacess $8t heafesiiseniShenty be he

el ve PRI Rl ARG SRR GRS e

92 may be ofbcyy)82sHEaeY £pwbaiRe of dtuate 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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[ 0063] 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 |nyvention

as appli ed"#d an appt i"é‘?m'loge%(?feﬁ‘?"r?& etﬁe taétag}ﬁgergpxgggl}ap@m E\sie] g‘éracﬁm{fgdf’ﬁent
depi ct ed her &ohging QRRE 54AitR tOWMdrEiafly @vaifiBle ARRLMEAts IRy BeHRE&dRPENer102,
| ocat or 104, ac%uator 106 and safety switch 108. As wi |l be descri bed

bel ow, i nj eckiGrROpdustratesveppliss generalplindicated al d@Gitwhich Oy configuredetet pasttiamn 78

and tab 96 di sed in_.alignment slots 110 and 112. . Locat 4 is _ angl.ed
el at e t o H0e. drattOafy RV O sfboSlidn dpea htt Fot GIERPTratiRe POt

i nj ection pogspects @8thdPreséi! iavdnioh Q3. applhied k@a@m‘gpyérme%t demitedt ®dthe tspecifa gl e
is 20 degrees and the shaft portion of body 102 is 10 cm 100651 Referring
to FIG 21, apligr apbodimentdepicted heseinand second hal ves 102a and 102b

assenbl ed to each other to contain the internal conponents. Except for

locating Rpioks 202, APEneRin RIFTG. 28 appliek BNV iRcluddShodpady, foahtee $04 Qemadndod 02b
are substantially simlar to each other. Locating pins 202, illustrated as

ext endi ng f rand satatly swigelt 1080 24As will be defcobed kelpecinjegtion pati2anenbarssembled aped

openi ngs (not il rated) ., on. b hal, f 2b. The. engagenent. of ~th

P ora Try ortopdat 104 R HagBisR Y pfiE b 48 noliEin ERARAGETI: Rt 11200,
hal ves 102a pastckA2h i¢ HggédRIativeitd SodOR2 aNowiIng E6NédsicY @hd bendreafiZzaeioh bedy
half 102b with the openings carried by E)ody hal f 102a. Any suitable

confi gur at i onjestign Ipert Y ghuging ompdangatisine kihshes ewbedintgotiepigtedestheomgleaisd20.02b

toget her. [0066] Actuyator.106.in e i rst _and second hal ves 106a and
106b. Locati&n)eér elsﬁgé Hfosil?ﬂipgﬁhosnto?gt%gﬁslgéslseli)tcgﬁ'di ng fromactuator half 106a,

fit into respective conplenentarily shaped openings (not illustrated) on
actuat or 5] 106b.Réfemmga0F1Gu3l, dodeddatncldey firse andse¢ond balves i QPatand 102 f

106b with the openings carrnied by actuator half 106a i tabl.e .
conf i gur at | offsatRyees sadfiols® S SnAR M Heral hormPeisa, Beenl e e ins
106b toget hego2, BRdY pitg 114 4R@bhibN&dsUBGE 1RilWRt10RA Bnd 164 #8isGbstarially 3hiar to
supports actuator 106 at one end, extending through pivot holes 116a and

116b i nt o opeashrmgherldocatipg Pjnsh202, illosratednad erdending Viom bpdy haldblO2echt mte,

22) which rotatably support af et swi.tch, 108, Bo hal ves .1 nd102b,

| ocat or 104, reé%etcﬁ(yi%/ 89mﬁ§m;g arﬁbégapéﬂ FPERAES (noQ 1Ilus|§ragé€i) on bod%r haqt2 foA T}]ie
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. [0067] Referring to FIGS. 21-24, applier 100 includes cam
120, drive shaft 122 with flexible shaft 124, drive shaft pin 126, cam
return spring 128, safety biasing spring 130, and actuator 132. Actuator

132 | figqured.to ef. he depl t | t of th
attachment . nEEnaRicom S1iFnd Chodiare: MBrane! EmPrs0 MPART S dRietilr fiobad® ang

cam col | ar 1gdycafbénatpper end of shaft 134 has a "T" configuration
termnating in cross nenber 138. Camcollar 136 defines a hollow interior

d ir of t, tar] haped ks .140 140b

For mad on Wbos, + o KeaBEgP FIG Dot mwtenhdo HSRES oif TR T st (o s

122 is di spog&dbleahift 3bd YdrWetsRbf pil €28)@bmGBturh Birffd pZS,Q%{ynlﬂQsiQ%SG p ol | ar
IS

136, captured therein by drive shaft pin 126. ive shaft = pin si zed
such that eawid astuitorsl 320 ohateatomd Ihisrconfigusep ba efifect theadaployardat o1 0adeplaymient The

| ength of the. hollow interior .all uppRer, en 2 t ecl, pr ocat erein,
W cam ¢ raee gl e e dbs PREHLEHT, b 47D TR 2508 g
drive shaft ginncdiff 136UMThBUpp&CnardTSRdft 03U hdsa T 122€bnfightaridn $&afihatihddn dnsts
actuator 132 may be nmade of any suitable material having sufficient

stiffness anmemberehdf.h.Cany colar &3thdefimasna halew cintegior andra paio eripaeast epartor

132 are made_of ,a ligu d.crystal po su vect r at LGP, .,and. drive
sha ¢ 1221 s eniEmen e CBOKE B R TRBs 31 L SR TEL R prie 9984 o
return springlh2836BWUppRr 6Rdle224 ofBMvS thdfﬁbiﬁi%&;%sb@'partﬁughvi@lﬂn&h@h@l'lcﬁb&S

steel. [006S] Cam 120 is retai ned between body portions 102a and _102b, and

in one enboiteriondefiradchy eam chbar Bépirantewd dhareindyi givscdind picaA®.c Hrrivgshaiie

i ough ahi R 1464 SRR ihinshag b eBY el wEREs KAERBABL G Biokit

di sposed bet Weernghi dehe\adllsy iftidoramews dfper énar17eg té reciRebatdtietdi®vithléda and
102b. Camcollar 136 al so includes oppositely facin channel s 146a _and 146b
(see FI G 23YyackaHienand d4Quimparting rotasiomio drava shackds roush drii del pimda6 and
148b (not il trat. . ' ogl: [ 0 r jvely.
The upper erditBe ShERatSh Sy N BRiA 129530 360afPd 208 ve hRARERhY
bet ween act ugiitablehnatefisl HaVGmR aifficiéAohiffeacindstdngior hhﬂieferﬂ&ﬂ@neﬂt%gicted,
includes a camtrack 150 defined by a ?ai_r of spaced apart walls 150a and
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 [00691 Drive shaft 122 includes annular col | ar

A Ly 5SS R 953508 e 0 A S el
support driv f r | lkhgned
and ol || near wi ‘éilﬁﬁateﬂfd‘?‘eﬁE?ib‘ﬁ.d%égﬁﬂq8%??%?@%%1%?2?‘?&%0%‘?%253
bodyt 102i< imgckﬁr#bjra&tziélbiy aqmpauakd/eobgafn\/lﬁﬁdlmuf[eohil;gdf@ hmﬂtca{)i hZOlahaﬁ gendrhlbyvs
cam tracks a ri 0 rotate

converting |3#8& a%?‘i}l BRed & IF B?pt ‘¥‘§ng %ﬁﬁf‘ﬁsé’tf G}F%S}?érl?%mi?gg?ﬂyomzdes a
nom nal retuggcifAries @Qé’vd?ééd Gé‘ﬁh&@ﬂd )ardnl@@haff 99179236 EJII%WsQJaﬁl f#hakt148£4nd S

supported by a plurality of rib formed i n each body half 102a, 102b,
whi ch suppor t40bheausmgaddrive shlaﬁxizalte rsmn‘ thus2epny ¢réing ;bleczm mgtlomm rapargmyotiampt i on

to betransf rre to a,ctg?gor 132 whi ch l'std' osed L aﬂ 1(érelativeto
the shaft PS8 A8 Proyides A Ngmingl SEIuE, (PT e aRAL cp © ifjl fi tabl e
bi oconpat i bI e mat erial, such as stainless steel. In an enbodi nent depicted,

flexible gshaft 124 Hesblk shaft rlaﬂdleshptponed byia plualjty wif ribs d S6.clormed ooeash thady ng
mul tiple | aye apped th ab ut s 1243 and 124h of flexible
chaft 154 mibaSin ta2hehi whaor 50 barin Bethis: wals By o SEARES Vel gt ¢
any sui tabl engRONeS vihianlredtd to %l:t%?t%%b'vl‘r‘ﬂ&lﬁsf H’fsﬁ’ééeerh"t‘lan le RiAWel8 the

prevent or mnimze [ost rotational nofion. In an enbodi nent” depicted, end
124a was oveshafil afebodyn@2. eriﬂeﬁiﬁ&bshaanwébmaylmmadﬂsofpargssulta'bie brwlcomamhlator

132. Alternatively, end 124a coul d. be fit,into,e nd 124b
over ol ded | A S RSIRORATEDS SEEL nirc e PESEEmsb e et Hrblostert Lt B

over nol ded (fzhfed c6{=?§tﬁ1%§919n6l11ﬂ119a &"ﬂ?e?gébré Challfh% aRMJIOUERS T Rire! &Fa”ﬁ)@d 104
to allow assenbly. [00711 Referring to 25, "actuator 132 includes

di sc shaped nirenebmutlmdarh%a sr‘nhf24b1<ﬁmm<ttleabhm@%mmdlaytachedrtefmddmﬂ'hed

er end of shaft 160 incl pair..of 0 rdl y..extendi ng tabs 162a and
e T ooar o VbV e iy S e rratE Ve siis Y Bt sdRonaerd Soa

i s shaped toglﬁﬁ%‘ Y& e dr nRhidliadlost IBRGal nfiRht PG e%@dﬁ&ﬁ'd&ﬁf’cﬁed%ﬁd
outwar dl y extendi g arcuate recesses 168a and 168b configured to provi de

assenbly cl elaness beermoddsd 62 zndrid2b.catl end 134 vgisurbss164 ito dstiatarsk32t ed
Into bore 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 that 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,. Bor 66 defines .a centr axi s of . locator about whi.ch
act uat or 132d1f’%°s?§tait%‘H.anq‘lﬁetocg}‘ft AP (gﬁhg %}}a?‘t] BRH8, oqéﬂd}' il%%l aai%fs%@%%y at
an angle to fbgtieneds of the shaft portion of body 102, as previously
mentioned. [0072] Hub 164 includes a pair of oppositely extending tabs 172a

and 172b Lch retgin r.t ;actuator 104 to body 102 d event tat.ion.

ody hal val0oa arfbl 988 e fds £bRF of sbepiiel" skl 36 D28 L 2B Phish)

and 174b ( nofetdih pufitacaiats)108hamedy 102HRl pr&Rhfdtdtiont BéEPEalNes2E2ad 1026

[ 0073] Referrlng also to FIGS. 26 and 27, disc shaped nenber 158 of actuator
P

132 is  seeninglidporserective teeessescaf4w (ses4FIGhcRlhend b (netl Ussatad)shapeds
spaced apart%@@é%in}ééggogmlﬁéglgnd ?)/(itﬁndl ng from adj acent periphery 158a of

menber 158. n ar e sShaped conplenentarily w th openings
54. In the enbodi nent depicted, the distal ends of posts 176a and 167b are
t apered t do0a¥si st i Refguing alsp 1odSiGS. 26 @ad Anadiscrgiaped membepéhd ahactior 1iis

sui tabl e confiqguyation r e utilized tq c te,rel easabl @ contact = bet ween
Sotuator 190 orahpiTm Beatdh e Kotbdet L7 ki A080 pF 15 B8 OB o
shaped menmber76h%dal7ep, dxbéldutiefom adpicentPeripRars Q882 BAMmembef s sl /RBsstAlTha ahd 80
whi ch extend outwardly and upwardly from peri phery 158a of nenber 158. FIG

27 il ustr at £&bcarmshai®d epmplermersardly swith ppeningsk¥h hethe emhodiynentgepistad; ade of
nmber 158. .. 7 i .and ,180 i t
o ohery 1 sUSPlEnds oo b4 3Ra 1BTH 4RGP EEBT ARAR I BRAMEORSNI| 70 M ATEL

surface 182aintolSpdnirigs 58I AL sitablekeufigiratidi@ay b®adiiARnb cekepd Eleasatds contact
general ly having a constant radius. 50075 I n the enbodi nent depi ct ed,
C

| ocat or 104 betwEemesuaionkiZ-andractigtasd ¢ of actpting a¢teptosdds 184a and 184b,
each having rib 186a and 186b, respectively. For clarity, FIG 27

i1l ustrat ggngr m 184pist: @h@A;;eaSrﬁer_aB@ﬁjss%&immabba%gfbfr' BeeliBfart cinst 1782 288®
| evel as for cam 178a. At their distal ends, arns 184a and 184b i ncl ude

respective i hidrwhigh estend ontwagdlyl andgwsvardip droan gerigRhy | Faolesmbesks8anidGl88h

are shaped Cmiu% rat@g @gr}lll)fSa 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 56a when injection port 2 is

retained by locator 104.

[0076] In the embodiment depicted, in the non-actuated state, posts 176a and 176b are
generally aligned with arms 184a and 184b, respectively, although posts 176a and 176b
may be at any position that corresponds to position of the actuating feature of actuator

12, which in the embodiment depicted is openings 54. As actuator 106 is depressed,
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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. [0076] In the enbodi nent
depicted, in the non-actuated state, posts 176a and 176b are generally
aligned with arnms 184a and 184b, respectively, although posts 176a and 176b

or” act uat or - 2ei8H0n, Rt A sobUEE SRR e Bboblsnihy UopltR R FibAd ik U1 €
actuat or 106the ofleny, edsaitinglEandCl18ataad 1781 stich thheRmps A804 efid | Sukadns£t kiBs t he

enbodi ment depi cted when viewed from the botton, advancing cans 178a and
178b such t hHi6aragA)Soh.asspestivel yadnilesting awns 1348and 1184k onhmardlyepWhen surfaces

respecti vel yiq ek aab Al Ths AR oA 954 A0 YRIBLA Yoot NCAURLPE ARiand 520

and 182b engage 1 bs ar s a and arg

di stance sudiffidestritd nicverftinged | 88a0:md 188Bao apdsifiBBlvHere thepasiléngen extead mité hey
no longer extend into recesses 56 or contact |edges 56a, thus rel easing

i nj ection poieEesses; Yuth qogtast lsdeescpa, q%% asipg anjeetson pqri, & frogy 96ateR ¥kt i on port
2 disposed in and retained by |ocator 104, wth extension housing 78 and

tab 96 di sgeesed i n BPUS lhGrasdinldction Rst? ispysddyin( SREretdihéd by Qocabst 1(xieEN
in FIG 28). As deﬁthed, posts 176a and_176b extend into openings 54 of
act uat or 12, with@xtensingdousigg{8-and taz8p disposetdimnyotsntld gndcklds sespseiveholseeral

| edges 56a. fat i onne i.0hect i r when j0j ion
port 12 1 5 HRb Aol B BHIGEaD0 MG, Baif 1 254 AR et RSeS|

FI G 28). 100dt8dctiRedrer2,iang fiinges 1 88a4rdS]1 88M0exaérdlintintd GedeBseerso prokiaedl il@dgepor t
2 into |ocator 104, actuator 106 js oriented in the undepl oyed position so
that act uat o¥6a133afety Gap 80ns copnretss) toyBIECHIS POt 4R, Whest inkacHpn Port; 13 isinssfedd i n

t he undepl oye @g@hégﬁpmoagggggﬁg&§fg)gbg%%nhgﬁﬁ§?§?lo4, W th extension

housi ng 78 an di spos I'n sl ot and respectively. [0079]
Actuator 106 may, as illustrated in FIG 20, include a visual indicator to
i ndi cate 9 her adiefetring ageta BIGS,120yand 22 feingerd dypeipacpast atieto lecaser K4,

unl ocked | ock_ i con Q0, i pdj,ci indi c whe r . s in
t he depl oyeaacé?a;?re,l O%d%ﬁr%{s}gpog {eh% 8?(%%}(03’# r?%ﬁg)ﬂ. SQSE}E% %cﬁﬁs;ahgrfﬁ?fnd%%gttbgn
may be i ncl uﬂﬁieblb?/édl)éoﬁﬁbﬁ.ablcwalmnmﬂs, orfentdd iAsthbYind ep1b gidgositidre @hé linsetted
actuator 106, qe/l\ﬁ)g yi ng as_a adhesive filmor such, or printing directly on
act uat or 106intoNocaor HB4, with exteasion houging dBead tath P dlwesedbikslpod 0199 112,

visible 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 wi ndow or such fornmed 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 th tissue to i.cal i.npl ant
(ahi cht 't HERRA L sa - rspnetsa AL imdcipB@erioni Dt fecyiedii The e witlha
attached. Theiangh &ré?%ﬂi"&ft‘ﬁl J[(p&a%reﬁterlﬁﬂn ¥hen Qa@yedl\%h 3htupds Jah8y SHItEILPR t O
visualize the site direct I njection port in position, the one or

mor e fast endsgotaed abopt nwemrf itﬁnwﬁeir%mmedbdwd té}:boé?‘t ftom tawer apediagl 1¥ped

o ect i on polP e tripuob St fe FolafabpoRte B e THeASHT GHGt FERYAR
equal to or gHoeRtREvel 488 MBRBerS ERUISHWArl hca%blihgrc@ﬁl cotiaf ety t& Ydthte Wril@8haft S
rotated about pivot pin 118, w thdraw ng 1 ockolt tab 194 from | ower opening

196, al | owi 1%, therebatrotating actuaton 32 rslative to loator 1¢.vot pin 114. This action
causes camtrack 150 to nove cross nenber 138 downward, causing cam collar

136 to r 02)0% 18 dri vergihad of detidatort X £YatdsOdcalahdil 2865 Hthig Qth@%gige}%ni 0

| ocat or [ 00811 Rotation of actuator 132 actuates act uat or écn
rotating it.beTleencaxtrngiomeiftandieh Heend dotsdheiand 1 V3 respdctivedy, %e\andp@i dy 8110

and 112, respectiyvel prevent . ort .bo 8 fromrota aII wing relative
motion bet \Aefg(?fné% Wﬁ/(ﬂl Elgarﬁtftlgsmmlﬂiﬁ%t“é"?nP&‘Bé‘?i‘f%ﬁ %p&l&b r 106 reaches
t he depl oyed position, lockout tab 194 is urged into upper opening 198,
r et ai ni ng[oag uat or Qi actuatdrd Odeedchywidie doployedpositian, idtkoetrmbd&ﬁrimlrged into

d ted, 130 b' | ockout 't ff tl d d
ookout 1 ab uPBSORTES 1 BB 106 SeRlP U RSP B BRI ET el
that actuat lotf gi’c‘i’éﬁ gﬂd}% 130615 ?Js%&o%ﬁallbafﬂrsuiﬂ%lé}ﬂﬂr tfog%&&t%rs%uﬁ@ f‘fo%k&ﬁﬁﬁt?yed

fully. As i strat nFG 29, wth actuator in the depl oyed
position, actasnaps iro hrpgelbemnmg)ﬂ%& guiowdohgf aos twliele sighal dlrat actuatdrhi®6depd oyed

iti havi trat b d th
6a and 178boRuve guunr fheid Bt J0sBe Heofrdur o ASufviEie RaIQ Bhavitnsn
are adj acenfonfakd)s| ckdRaneaeh1d 34 osYMotnhaé’cﬁﬂEr 1848 sad bask S 1:86h&9 10 are

outwardly such that flanges 188a and 188b are not disposed in recesses 56
and not engagithg depldged p66tion heving pengteated the lmoiyttl@ue;wuhead the redhes $hedt.

o A Tl IS5 AR eSS IR-TiE  R
adjacent r1bs 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
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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. [00831
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

t t i f th ti t. i t uat
106 Tn the cEBlig)edts st Fber Dol oel® shdoiadorl Fiath 1R 5,
| ocating eXt&ﬂﬁl‘t&nlﬂ%x@ﬂ% fa8n&8 10Trork e &Md%&n@&% 3k LRRbldyes rp@snﬁ&@a

and 176b are engage W th recesses 54. Safety switch 108 is rotated to
wi t hdr aw | ocstou arteabslmnhrﬂer @ﬁmmbﬁaranddé&b dgeq@ge frgm fibs 1§ andulBgborlloping s up

i 200 106, Alth 128
oo T At C136 st P i a8l tg eSans e 8 98 2ad MRk b 5o B 1l AfPsionistfe oo

17 applied. lﬁao@a&&smmawhexﬁ adtdfot S0P HAY B:dn Wio\RY 6 A8 ﬁﬁ&@l@yw@osnﬁéﬁ uaéiut 132
rotates actuator 12, noving fasteners 10 fromthe depl oyed position to the

undepl oyed peBilP# @napssmmuomnep@mng/ 19Wﬁenerabegmn aydibleasiginal 184 agtuatandQgds f r om

| edge soa congenphed Bl AR nisel ATHER 7 1 3@ BER, b TG R Ber

106 has beenenﬁmggotgyﬁh@dundeployed position, |ockout tab 194 snaps into
| ower opening 196, generating an audi bl e signal that actuator 106 is

o De eIl i SR SEhe s BBl ek PG ST BB A oo
may be ate een
descri bed whheBod@pidldf thd iaveRR %ﬂerigregbllﬁg d@%fbﬁ@h of Bhe bRotdWEBYdiMBnts she

foregoi ng description of one or nore enbodi ments of the invention has been

present ed f ahe pmnepbgrebabbeﬁﬂ presanter fogrpuzpnsesiet dhustatioonand descaptiont. It lﬁtnehded

to be exhaust] r to limt .the |nven reci se for .cl,0s

o 11 cat | oritepfed 5 1, Pobiien S g8 SRRl oFF hTerbiR B T Bfesisd, BredEHPRGS.

The one or nMYGLEficRIRRGr MRAATondRFEPEHBESIN 1R oIS GbbREWadHingd!l UBie dn@ or more
illustrate the principles of the invention and its practical application to

t her eby enaldnebasliraenss \Wrduqlnasqn eid |desaribed He crder to llluftrratq the priwciples @httheon in
vari ous enbadi nts i,cations as

h
bart oul o JERRDhRaf e 2P Bblicton R MekerS napltiond o B yskiibin hRERAT on
be defined ayizk bR @Y &itive ig vRAbUs @tbJaahews hdd wikB 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

nmedi cal inplant for performng a therapeutic function; (b) an attachnent
mechani sm conprising at | east one fastener integral to said inplant for
attaching said inplant to a body, said fastener having a deployed position
and an ung$%%§¥§d8ﬁ85Ltion; and (c) neans for noving said fastener fromsaid
undepl oye PB5%4'D said depl oyed position and back to said undepl oyed
position. 2. A surgically inplantable device conprising: (a) a nedical

i mpl ant flor peA fwgithlly implah@blepleutce cofmprisingon; (b) an attachnent nechani sm
conprising at |least one fastener integral to said .inplant for attaching
said inplant t® a 5d8 fcééWBﬁPEéFéﬁgngS%?ﬁ@”%xﬂgﬁﬁﬂggﬂn’position and an
undepl oyed poshjiong Afhineht RRcRMIMRCBM ﬁ?iﬂgbitele&ft JHRVia88n&inteoRdl docaRd one
fastener fromsaid undeployed position to said depl oyed position and back

to sai d undepl oyed ippkint femattaghingseiddenplant tof bodpi said fastdner baving aiddplagediat or

is configured to resist an undepl oyi f.orce applied to said at |east one
i ntegral fastener v%’élltl‘ogéfl@aﬁfm&é’iéfegg’ﬁ@t‘f’ﬁ ner is disposed in said

depl oyed posi tkpn. fleandhRrdg¥ing 9id ClagtemBr3frodh4id1 OndplIshed NISHHIGY it8dsal Pr Ce
is a rotational” force. 5. The device of claim2, wherein’each of said at
| east one fastener deployedhpoguoreand ack tosad enddptayed posiiepecti ve axis as said

at | east ,one fastener noves om sai d undepl oyed position to said depl oyed
position.% 6. éurélﬁa(lﬁém@f‘méﬁii‘{a"ﬁe cW’i‘BF‘@'Pg said actuator is configured to

rotate about gy €SPEGEdiVA imBlin fordRAoAMARRItESSpfic RemPphat ed surface for
each of said at” | east one fastener, each said surface configured to exert a

rotational for(bp orneatachmssiovicahansni asmpnieing\wideass aind fastenert mtegral tor sidat ed
in a deploying directjon, thereby movin ch.,of said_.at | east. one fastener
from sai d undepl ojgltﬂ’llaﬁ%g?rt ?t@ﬁglflé Sn@i 'Hlpgaé’g?%ﬁé’&’d?&o?i“ff%f‘ﬁner?ﬁa%adig9]i%’¥ of

claims5, wherein sguitidlaHdbRundpl&RAPoSHbRGnHO esi st being rotated by an
undepl oying rotational force applied to said at | east one fastener when said

at | east one (fhst emactiyatordiapgie efimoningzsaid atdedsb9reifagisnen from.said undeployed
position to said deployed position and back to said undeployed position.

3. The device of claim 2, wherein said actuator is configured to resist an undeploying
force applied to said at least one integral fastener when said at least one fastener is disposed
in said deployed position.
4. The device of claim 3, wherein said undeploying force is a rotational force.
5. The device of claim 2, wherein each of said at least one fastener is configured to
rotate about a respective axis as said at least one fastener moves from said undeployed
position to said deployed position.
6. The device of claim 5, wherein said actuator is configured to rotate about a respective
axis, and comprises an associated surface for each of said at least one fastener, 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 one fastener from said
undeployed position to said deployed position.
7. The device of claim 5, wherein said actuator is configured to resist being rotated by an
undeploying rotational force applied to said at least one fastener when said at least one
fastener is disposed in said deployed position.
8. The device of claim 7, wherein said attachment mechanism comprises a detent system

configured to resist unintended rotation of said actuator.
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8. The device of claim7, wherein said attachnent nechani sm conprises a
detent system configured to resist unintended rotation of said actuator. 19
9. The device of claim5, wherein said actuator is configured to rotate
about a respective axi s and sai d attachment nechani sm conprises an

i | east. one_.fastener, each said nenber

associ ated nenjer, for %f %al d at
bei ng carti edn&? dexicg o E oWherel) $pid, petuatpryis gonfigure t‘bﬁgate@ té’rféfpeﬁﬁﬁe its
associ at gdg naﬂa)%aldbﬁfae&ﬁaa%baﬁh% S&thptideAh A380GhtBB MRAbRIBF EahPof said at

rotation force on ea associ ated fastener when said actuator i s rotated
i n an undesst oxe fagteneli easdt saghmetrber béigg mnedngyesakdracwat@ae@bhalf saiglattleashene
10. The

fastener rom sai.d. de positio sai d ynde sition.

dovi ce. offeXFHRF AMS. pBpaFied Tormbtr Dend sebbiwed; She FhcpEh gy pEgs 2
associ at gyt FRITIS ce Vncea P bR QSR WhHAL sa%h&u%frpsefotﬁ&?ﬁl B lindopfdyling?
depl oying force when said actuator is rotated in a deploying direction. 11.

The devi alirectior; thérehy2mowingr &sich oS skid atdeasaone fasteneo frambdid depRyedrpesidevice of
claim 11 er.ei.n i d.actuator conprises a generally annular ring which is
r ot at abl y2idAArRIgY %@P%S&} % inmplant. 13. The device of claim2, wherein said

actuator jigS COfHel &urc%doft&alhm BRI aR bR dTRVIEast TAb Jadénd: QA8 itsORG ARG ener
by any of one or nore standard surgical instrunents. 14. The device of claim

2, wher eimenalzar mrotosféglmechsudhe@@t sapth enefnzhist dnes nefoensrti & deplayid Soede when said
confl gured to rage bod%e@ ssu& ach of said at | east one fastener being
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di sposed in said undepl oyed position. 15. The device of claim 14, wherein
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recess when said east , pne.fastener is disposed in said undepl oyed
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configured to pierce body tlssue, each of said at least one fastener being disposed in an
associated recess of said implant, each said distal tip being disposed in said associated recess
when said at least one fastener is disposed in said undeployed position.
15.  The device of claim 14, wherein said at least one fastener is disposed completely
within said associated recess when said at least one fastener is disposed in said undeployed
position.
16.  The device of claim 14, 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 one
fastener is disposed in said deployed position.
17.  The device of claim 2, wherein each of said at least one fastener comprises a distal tip
configured to pierce body tissue, each of said at least one fastener being disposed in an
associated recess, each said distal tip being disposed in said associated recess when said at
least one fastener is disposed in said deployed position.
18. A method of surgically implanting a medical implant for performing a therapeutic
function, said method comprising the steps of’
(a) providing at least one fastener integral to said medical implant;
(b)  disposing said medical implant at a first location adjacent body tissue; and
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associ ated recess, each said distal tip being disposed in said associ ated
recess when said at |east one fastener is disposed in said depl oyed
position. 18. A nethod of surgically inplanting a nedical inplant for
perform ng a therapeutic function, said nethod conprising the steps of; (a)
providing at | east one fastener integral to said nedjcal inPIant; (b@
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tissue at said firdobcatioacati on 19. The nethod of claim 18, further
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conprising the steps o sposi ng sai npl’ant at a sec
| ocat i on metjicat @nplabioflymtsaiddhody taswt. (b) noving said at | east one fastener

from sai d undepl oye osition to said deployed position, thereby attaching
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(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.

21



