| MPLANTABLE MEDI CAL DEVI CE WTH | NDI CATOR [0001]1 This application

i ncorporates by reference the following United States Patent applications,
all of which were filed on filed Decenber 19, 2003: Application Serial No.
10/ 741,127 titled Subcutaneous Injection Port For Applied Fasteners;
Application Serial No. 10/10 741, 875 tltled Subcutaneous Sel f Attachlng
Injection Port Wth | i TABL DICA MEBM ; and Application
Serial No. 10/741, 868 titled Sub@Nﬂ&EédEﬂ&Self Attachlng | nj ection Port
Wth Integral Fasteners. TECHN CAL FI ELD [ 00021 The present invention
relates generally to nedical inplants and appliers therefor, and nore
particularly to an attachnent nmechanismfor use with a variety of nedica

i npl ants and appliers for attaching such nmedical inplants to body tissue.
The invention wll be disclosed in connection with, but not limted to,
surgically inplantable injection ports and an applier therefor. BACKGROUND
100031 | npl antabl e nedi cal devices are typically inplanted in a patient to
performa therapeutic function for that patient. Non-limting exanpl es of
such devices include pace nakers, vascul ar access ports, injection ports
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repositioning or renoval 0 standard, commercially avail able
instrunments may be used to actuate the attachnent nmechani sm the present

invention also enconpasses an applier for locating an inplantable nedical
device in the desired

TECHNICAL FIELD

[0002] The present invention relates generally to medical implants and appliers therefor,
and more particularly to an attachment mechanism for use with a variety of medical
implants and appliers for attaching such medical implants to body tissue. The invention
will be disclosed in connection with, but not limited to, surgically implantable injection

ports and an applier therefor.
BACKGROUND

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

efficiently.



| ocation and quickly and easily actuating the attachment mechanismto secure
the inplantable nedical device. Brief Description of the Draw ngs 100051
The acconpanyi ng draw ngs, which are incorporated in and constitute a part
of this specification, illustrate enbodi nents of the invention, and,
together with the general description of the invention given above, and the
det ai | edoo%gt@scr i pt Tleh prssenthiaversipbogiicampassey) jag eattaplanenyt, meehapism & ssqyraph t he
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port of FIG 1. 100081 FIG 3 is a bottomview of the injectjon pqgrt of
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per spect i vencoinpasse§ anheppiier t fornlodatinhean rmplanhtable predicabfdefice. inlthe ddsied ng t he
attachnent, nechanismin.the retracted posjtion. 100121 FIG 7 is a
per spect | vVIOCHHARARY QUKL GRETASHY achHatiftg e Bt MaghapisE ta sl e ar o
FIG 6, shpyhiagatibeaidapgdlieNt nmechanismin the extended/fired position.
100131 FIG 8 is a side cutaway view in partial cross-section illustrating a
fastener of the attachnent nechanismin the retracted position. 2 100141
FIG 9 is a side cutaway ViBeifDes fiorbf the Dhrawikgs i on simlar to FIG 8
illustrating a fastener of the attachnment nechanismthat is being advanced
by the uator 44 n r ext en | Ltion. 10015]  F 10 is
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FIG 8 il gmstal flepariptiantefsthenavensiont gixem abeieh dad ttherdetailed slssariptioniof thei ng
advanced b ' . d J Ll 00171 FIG 12
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[0006] FIG. 1 is a perspective view of an injection port with an attachment

mechanism constructed in accordance with the present invention.

[0007] FIG. 2 is a top view of the injection port of FIG. 1.

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

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

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

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

showing the attachment mechanism in the retracted position.

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

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

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

the attachment mechanism in the retracted position.



omtted to illustrate the positions of the |inks when the fasteners are in
the retracted position. 100181 FIG 13 is a top view of the injection port
of FIG 1, with the actuator ring onmtted to illustrate the positions of
the links when the fasteners are in the extended/fired position. 100191
FIG 14, is an enlarged,,fragngntary,,tgp,yiew of the visual pQsjtipn

i ndi cat d®4land ackl¢atdris rd Fige caNBIRY YigdY dnpbartial [fEossrsealitnnsipilare hgﬁsgn of

FIG 1, 1 nyf0failet b AGLERk: DPT hg{):hn{egp 2chiiShn fhat s b@%éﬁ@%\%%ﬂ%f by the

fragnentary top Vview of the visu position I ndicator rong
det ent sysismtafringtewatd the ewentediiredgosgionof FIG 1 in the extended/fired
position. [00211 FIG 16 is an enlarged, fragnentary, exploded perspective

vi ew of fitti o€ ki Hhe. Ldd i F¢eG 1.
Toozz] M 17'§ PG BT ORY CpaRARL N AdGeL RN Sl EIGIR o e
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| ocked in place. [0023] FIG 18 is an enlarged, fragnentary parti al
- ! : e . : ¢ o Ked
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in plac 00241 I's an enlarged perspective view o y cap.
3 [ 00251 Hiksstréihgi s fastpmerspfdhia uttachivent ofechaismppthatiis bemgt adiehedt by thepl ant
the injection ort of FIG 1. [00261 FIG 21 is a exploded, perspective

vi ew of t h@Ftaaipy Ting togfar ihgretzﬁﬁéd[R%QW- FIG 22 is a side view of the applier
of FIG 20 with one of the two body halves showi ng the internal conponents

in the yeappl i ed, Fithn2astatipedewas the dmect]MORB1 of FG5. R3with the sctdatow riegy of
the applier of FlI 20 simlar. .to F 22, showi.ng.the internal co nent s
in the appPhéted ool thio B iRNS O Bl AGRSPYRSh B faseBsrs e o gretracted
f ragnment ary, Shgde view of the linear to rotary cam mechanismof the applier
of FI G 20. TOOSOl FIG 25 is an enlarged top perspective view of the |ocator
of the ?(ﬁ)?slll er OfFICE ! 1% iszaot'op 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.



100311 FIG 26 is an enlarged bottom perspective view of the |ocator and the
port actuator of the applier of FIG 20. 100321 FIG 27 is a partially cut
away end view of the locator of the applier of FIG 20. [00331 FIG 28 is
an enl arged, cross sectional view of the injection port of FIG | retained
by the |ocator of _the applier of FIG 20. [00341 FIG .29 is an enlarged,
cross- sl onal ViIEv281S & Rerspeqtive (vieyy ol appdier eqnafrugted ¢ igpplant dhe ugcHgn

| ocat or ofp&pg fAleplii er of FIG 20 after the applier has been actuated to
rotate the applier actuator to the deployed position. 100351 Reference wll
now be made in detail to the present preferred enbqdi of the invention,
an exanio#lof whide-i2d 1§ # pxrlp e&‘t’BEFSP??UFPIéle&"c%h%%laleﬁg?gf%vaongs. Det ai | ed
Description 100361 In the follow ng description, |like reference characters
desi gnatig@z1i ke orFIG: @2 BsPeiddivigw pdrths applied wdFIGL 20hwitls @we rofl the itwovbod Al so,
in the followi ng description, it is to be understood that terns such as
front, bacl@lv‘?srﬁgpﬂ&g the, inderpal cogppenepts 1 the angppliedooisactygted BOSH- ence and are
not to be construed as limting terns. Term nology used in this 4 patent is
not nearndozd)o be |FId. 28rHga sids aicav ofthe dpplict ©f Flle. s dilndldr o1& B2, showpg the ons
thereof, pmay he attached or utilized ip other orientations. Referring in
nore det ai WtetrBaltCH@POH‘?%W“r\‘g%?Pﬂﬁde%%? U the invention will now be
described. [00371 Referring to FIGS. 1-5, there is shown an inplantable

medi cal [@eyi ce, nPIE 24spean fehlagdddy fmpmieniasc sidorvigwrdf, thgdineankd yotarydcaat ed at
2, which enbodi es an attaichngnip nmechani sm constructed in accordance with

t he presentechapism pighe applissof§HG2he  attachment mechanismis illustrated in
the figures as being enbodied with injection port 2, the attachment

mechani gevsiray be BER®5wistdn edlyrgedpompempdctivewibwe af thteidcater fobrthe wpplich oft i s
suited, ingcluding by way of exanple only pace nmakers, vascul ar access ports,
i njection +§- (such as used with gastric bands) and gastric pacing
devices. [00381 Injection port 2 includes septumretainer 4, septum 6 and
port bodse33. | njEG. i 2nispar enlZrgethboktoinhgerspectigs alewy of drestocarot add alid pordonment

nmechani sm al so i ncl udes on or. nore fasteners 10, actuator 12 and a
plurality #ftugtorgf t%m&ﬁwwﬁﬁlﬁ 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 construeil as limiting terms. Terminology used in this



[00391 As seen in FIG 4, septum 6, which nmay be made of any bioconpatible
material such as silicone, is disposed partially within internal cavity 16
of septum retainer 4, adjacent annular flat 18. Septumretainer 4, port

body 8, and actuator 12 may be made of any sui t abl e bi oconpatible materi al

havi ng suff nt stiffne SS and. st.rength uc et her et ler ton
(known a6 PG 13 Gteanb EcbeBLing MOHR HRYEFSaeEar B NeF T SRORe o

sui tabl e bigg 'E@aittaléh@d BRURTIZ8d 1in SHEE SFertitIng! CREfePRE lin rﬁ&@@é&af%tthémdy 8
I ncl udes annu rim20, which engages the upper surface of septum 6 about

an annul ar cb@wmgaran qnd:qdlmg@ty)fghq isvensioai wildhomobesdgsetibad: et ai ner 4 by a
plurality of pins 22 which are disposed through respective holes 24 fornmed

in recessgy, 24a 'I&f&?{? 9 9ely;S8 189) M i€ It & simpRVALE h‘xedlﬂﬁlodév‘?&P%Hré ve
recesses 26 formed abou t he bottom periphery of septum retainer 4. Pins 22

may be madespeéifieaily swiinjedsion pdﬁ,cgcncrqalalyumdleatﬂthtaeﬂi azlhlcfkstmhodlaﬁsalstaﬁmhnms

steel. , 100411 The u ressed h o) ptum 6 appr ox

around t he Bt Plsmdlc ﬂéﬁu& ed, iy atcﬁ t}’ ?ge Qre&f’gnﬂvgpp{j) 6{1&’8%%&?@ y
18mm  The expemRehtGhelBAISH is flletxﬁféﬁffﬁ $het ﬁl%dr@ssarbe%g erdBodisd ABIiapetiicH Sory
14nmm The di stance between the | ower ace of annular rim20 and annul ar

flat 18 i s appe @%amwynenhﬁpismumhytmausedewtthmnﬁ impanggne meerdieadl device for

appr oxi mat el 0% to be uat el el f eaI |_nt i ght
2hot em unaerHigf B8 i g PAEH Y Sy of PiimilfBpb et Bk r%%&%%% sty O

di sposed i rnnjeeﬁasporﬂsfi(aumsrtaed wrthfgasthelbhﬁuﬁb @1f1d gapidpadigd dédviess. 4,  under | yl ng
septum 6 and fluid chanber or reservoir 30. As seen in FIG 4, plate 28 does

Cuch s 1L} ol csqnepddt ponan AR Tl TRC oSl FeatimnPo oL ot iy B, '

i ntroduce Ofj wlbrhgmw wfthﬂhdinfdgﬁﬁﬂyfdoﬁstﬁxcfddadmeﬁm&ﬁ,m@mﬁﬂﬁsm$allsd51 umhdieg oh@
adj ust the size aof an ad ustabl e gastric _band, netallic plate 28 wll

protect sepAIUMTE &asigngesy 4a$tﬂé)tﬁf buprd yplrality opligk/mgmbersckd | e f eedback to the
surgeon through the needle indicating that the needl e has bottoned in

reservoi fo3p. Pl atAs g&nmhy FIG. seedpi@d 6,0whiRRtmay et madelofdanynbiabympatitlabl e
manner. In the enbodi nent depi cted, (gl ate 28 is held in pl ace by retaining

lip 4a ext SRYFHY BeBras Pt'é‘COTp}’erlﬁ pheoged, pagsially evplbinsitesaal; cayityn1§ of eplumy, 28
and 29. | ”'r%:iaﬁle” acﬁ%teﬁ{ Mffhr'faP 16 a§§ﬁpﬁtq'g&5§%v‘ﬁ%r%ﬁ%ﬁ§ A RARHAD hiyP:

provi di ng cl'earante Insertron o recess at
be made of any suitable biocompatible materlal 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 apprdximately l4mm. The distance between the lower
surface of annular rim 20 and annular flat 18 is approximately 4mm, such that septum 6
is compressed approximately 20% to be adequately self healing to-maintain a fluid tight

system under pressure and still allow a low profile.

5



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

ot herwi se deforned to overlie at |east a portion of the periphery of plate
28 thereby retaining plate 28. In the enbodinent depicted the dianeter of
recess l16a is snmaller than the dianeter of sidewall 16b, providing roomto

f the annul ar 1j d to deformit iptQ retainin i a. Plate. 28 could
be. | hser IRl dad, MR R8st SpRrdgn teisss 463 Frined T Portask of ensim T Bipst dscpt um
retainer 4 ,indeflyideSeptamPaR\AYid3Rambét drlrélefl 0:O0TUAE Sé¥ni iR FIBI 4 plhte 28WHoes
chanber 30, whichis defined by fitting 34 extendi n? fromthe ﬁ_erl phery

adj acent t ot coptagtosidewalt dbhi nlarthe enthadimag depisiteds plate 28eisempigticasueh as |
depi cted, | I ' t Le . trj 0 ' to
et ng 30 s el WHLNS AR s IASHEN TR oS, & 9ok oF ARARERPT

40, which ifuidif®posied chaiter B0bsicBasandrdee e adidst the BiXetoftadidjustables gabtser i bed
bel ow. Sl eeve 42 is. disposed _about tube 36, secured to connector, 40 b
annul ar ri tendmetalliceplate 23 Wil protest septyrajrefaipgr # frun penctyiecapdrprppige tt 36

f rom ki nki I I 441.. Ac. r | . port
body 8. Al CEEIERE B, MRS oo, e adlhe i b AR und Dobie BEF BERMEP AL
an annul ar resengir 30.aPhind 28 Sngyply exdreldyto Beptumbeehyned 4 Mmcinyaduitable Iidarmey he any
sui tabl e configuration and supported in anly sui tabl e manner to permt

£

actuator 12he @nb%mepb#ptiqsew@e £84¢ beld i plage by feipinmediya ertendinggvaddha oyed
d depl.ov iti 2 i It .i.ncl.
o al 1ty P EHeR ST pltEPOas B SRR EROSh Bs ahg PO rebidiBE N 4o Rulnds
depi ct ed, tupsvaedipneaf enul@&dipgiptoyidiag aleacintafos iﬁhﬁrtihoﬁoilprMte)Qs i:ﬂ? ithecdec?eat 28
I nb f di n S. 48, . eac aving arcuate hotto )
To assenbl dheBetsi F SERTh 5ot £130a g aininiuin EE Babaa oUPd OB L AT ¢ abs
46, and pUStB%dexﬂ@%leaﬁteaWiéﬁ bf bhe%?fibl?&& gif‘glﬁ%théﬁby'?!@fnﬂ{gyp Ht'&tZSI Int@bs 46

)|
reach recesses 48 and nove outwardly to pose | ower edges 46a in recesses
48 such t reatbodinendtdepicied thediametat of hesessoloa iTkmallentharntheafiametbsofigdewell dept h

of recesses 48 all ow so Xi end. pl.ay het n _actyataor. 12 and p body
B, noowi ) I sl TR Beun g o 1Ranide SE ot S rpiatie G Blls,
about the cBouR] bedinbdrt Mbldeal with @d¥infhg lip4alhslde € APRRIkHREY. depi cted, actuat or
12 may rotate through an angl e of about 40 degrees, although any suitable

angl e ma%o“lgle used'Se{;trllm} pe aigeqb P grfcﬂl%relg pgsgggie%\}a?l%ﬁ, Y\r{]ﬁgidac%grlljn%rﬁcrzat&)% 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 adj'u[s't'ablé
gastric band (not shown), is connected to fitting 34, being compressingly urged against
annular rib 38 by connector 40, which is disposed about tube 36 and secured to port body
8 as described below. Sleeve 42 is disposed about tube 36, secured to connector 40 by
annular ribs 44. Sleeve 42 relieves strain on tube 36, preventing tube 36 from kinking

when loaded laterally.

[0044) Actuator 12 is secured to port body 8. Although in the embodiment depicted
actuator 12 is illustrated as an annular ring rotatably supported by port body 8, actuator
12 may be any suitable configuration and supported in any suitable manner to permit
actuator 12 to function to move fasteners 10 between and including deployed and
undeployed positions. As seen in FIG. 5, port body 8 includes a plurality of downwardly
and outwardly extending tabs 46. In the embodiment depicted, there are four equally
spaced tabs 46. Actuator 12 includes an equal number of corresponding recesseé 48,

each having arcuate bottom 50. To assemble actuator 12 to port body 8, recesses 48 are

6



is rotated in the deploying direction, causing fasteners 10 to nove to the
depl oyed position, rotation of actuator 12 beyond the fully depl oyed
position is limted by end 48c contacting tab 46. [0046] A detent systemis
formed by a pair of spaced apart raised detent ribs 48a, 48b extending

inwardly fromthe wall of each recess 48, and_a corresponding raised rib 46b
ext endi ng @ligngdr with tabsohb.tand prshedrdawnetemporasily defeding tabs 4 inwardle etilng

actuator 1 far ' ??ﬁ . i ]

retracted (%)a?bsf4gﬁ%crhg§€etes%e§g I rl{eltgléet @'pa% e?l %n%‘elgr VW%‘P‘ ggy%)?é)lﬁlr{té‘%ggéeeﬁt‘tgl

| oads, as dedcthabadudied Bwetajridd4Rdreby.t Tae denglld dfitabsuidie and dppthrodiredegsesf48spaced
apart openipgs or slots 54, which may be en ed by any sui.tabl e instrunent
to transm @H8Wé°H§c@§%1a?‘5¢ play betvaes aﬁ\é{aﬁﬁtérg“a‘g@‘? gog&{geﬁﬂ “f‘g ee%é?rgbefo to

t he actuat ggippesition. Slots 54 are configured to be engaged by
commercially avail able instrunments, rectangular in the enbodi nent depicted,

b t he dedi cated i d i b bel ow,, Port d i ncl ydes . a
ol ural i (90981 1 ecodcheRBa 2 e e eamelY Sh teothaibany phest baFY En it
confi gur ed effpogiRARRe depRted hbuhide 126&2%1% theGUgh! &1 aRsle dFSMoubad degleew.

[0048] Referring also to EIGS. 6 and septumTetainer 4 includes a
plurality efthoughaayisnigatie begls sragrbearsed. nly, the embedidient depaeteddykenastuatdrd 2bot t om

ri phery of septum _refajner 4. Locating tab 58a be integral wt
PrttPng 3a® scti8aSE uf Gleplol e dirash; seihe, BPicdilc [T b Rolip et Hnponihe)
shaped r ec@gsifisn,&Btatioh GEECthdtof NEbéYHAE rth@ﬁ'llgaféFlogEd F@sﬁﬁon Radhyitél byéddHBcng
septumretainer 4 properly with port body 8. [0049] FIG 6 illustrates

fast eners tontaefingHab et racted position. As can be seen, fasteners 10 are
di spgsed. u0. Kespect xve, | Cece8se5 gr, $l gts, 60, formed iu pgrt, bgdy,8.., FIG.

7 il T uspsgit es f agl @et Syskéniif fdriRd Yy tagpastest. spidedidph@ daiseiPadtért @ibs 48x143Bdi Ng
fromslots 60. 7 Rotation of actuator 12 noves fasteners 10 fromthe
retracted pgundinginwardbhBomxthe maddf egels racessnts, podBeprEsronding. reised rid 46bser i es

acted g _ _ oo :
ol ural 1y okepdh b BSR R AR, A PSRk hsps AsraREe Bhbik 120e of

fasteners Iniyatn dndefasiedses 86 fio@ mavingfoas bEfidlyTettibted\bit fullly RIendéd firde

enbodi ment, be noved from a depl oyed position to an undepl oyed position
si mul t aneostdfey unggrcyibrgtion 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.

[0049] FIG. 6 illustrates fasteners 10 in the retracted position. As can be seen,
fasteners 10 are disposed in respective recesses ar slots 60 formed in part,hody 8., FIG. 7

illustrates fasteners 10 in the extended, or fired, position, extending from slots 60.
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illustrates fastener 10 in a fully retracted state, the undepl oyed position,
di sposed conpletely within slot 62 such that sharp tip 64 is not exposed.
This prevents tip 64 fromaccidentally sticking the surgeon or penetrating

any object. Actuator 12 is illustrated rotated counter clockw se as far as
permtted I%/%recesses 48 and tabs 46. In this position, ribs 46b ar(g€1d
di sposed cRsgatignseSf astuatoryk mepes 5’[’§te§@rér10| fiorp the refracte; pasitionrigcthe extgndgd | j nk

menber s 14p% fopotatably carried by actuator 12, spaced apart at positions
corresponding to the p05| tions of fasteners 10. Second ends 14b are di sposed

w thin eni ngs steners 10._.100511 To actuate the ttachngn
mechani SWF"]i nt egr g? §c¥ ditaﬁerai?"qsso I figuzgsgljustrating t%%ﬁﬁ’%%‘%o n@nandwhl ch

in one enb i lgo gk i N 0 £
confi gur ed%g%rsggit;lﬁgte ?Lﬁe&tafﬁ?tgiéﬁsqo %nlé!éﬁ%olgﬁytr?gg t%%quge()g)g%ahgﬁtdnr?hg %Gb

passes ri b faginersi) mlay rlvathasaammnsefoaallémrbrseloswgneh miay, iacuetembodinend, heact ile
nd .end 14b of, Iink, ne

| t th t
o CR2L & ot St deplay et Prufios 48 andideplofst PRAPoR staplibeptdy o 1807305 nt o

the ext end@H’udﬁQ&'stfaﬁ’t@nérs 16 riang niutly edirh@ed fsitd, eih@r uddeploye®@ Uahitione d1 @erdact ion
bet ween cam surface 68 of fastener 10 and actuati ng cam surface 7

act uat or 12zompletely twithinslot 52r schtthel sbagpctimiod ds nat expasedig Thimprevierits ip 6470

h f f
i n 9o, T oRr R T e ER R B PR, el "l SRl acad il Y

tangenti al Iluus@ﬂateearmawr damiter cﬁ&kwg‘efasctaﬂheperhﬁhat by eckSsepi48 Gind Pty 42, In
causing fastener 10 to rotate, ing actuation, end 14b_of |ink nenber 14

remai ns f r dlis pesitipn.ibyi 46%iase §1SB@SGQGIO‘>§WGWfﬁ§35 8beias seemin FiGride Kiest edsat e
fastener 194, [o?(ff?l% ]méerJer C1‘14 z& é%ﬁ%tggn&{métp b&f Sac{ug{o?'tlad ?ﬁgﬁtapgrﬁlcag %Moﬁsh ough

its range of rotation, rees esult’ o W se
rotati on ofcomespoading t&Zhe &srﬁoﬁsuaf fastehersi ). Seécmﬁedrdelldtbkame Skspokdiewithince
bet ween actuator cam surface 70 and cam surface 68 causes actuator 12 to
nmove upwar d’PEIPIP%%%‘} fastensts dQed by the tol erancing of the conponents. 8 As
actuator 12 is rotated further clockw se fromthe position showm in FIG 9,

act uat or jgoscpm sur fTacsctudle ahe tattichmsent anevhgrign, amdgmaliabuagai I2sts eddred i faace
68, rotating fastener .10 further countercl ockw se. 00531 In FIG .10
actuat or 13cpleyingidireston| whichiigonembodiment) aésdep&%%m clogiwige (any siigble

direction configured to actuate the attachment mechanism may be used), and rib 46b
passes rib 48b, which may produce an audlble 51gnal in addltlon toa tactile 51gnal to the
surgeon. Second end 14b of link member 14 is free to move w1th1n slot 66 during
actuation, as the force that rotates fastener 10 into the extended position is transmitted to
fastener 10 through the interaction between cam surface 68 of fastener 10 and actuating
cam surface 70 of actuator 12. As actuator 12 rotates clockwise, actuating cam surface
70 engages and pushes against cam surface 68, rotating fastener 10 about pivot pin 22.
The majority of the force from actuating cam surface 70 acts tangentially on cam surface
68, off center relative to pivot pin 22, causing fastener 10 to rotate. During actuation,
end 14b of link member 14 remains free to move within slot 66, applying no driving

force to rotate fastener 10.

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

actuator 12 to move upward slightly as allowed by the tolerancing of the components.
8



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

resistant to being back driven by an undepl oying force inparted to fastener
10 as cam S¥racHRPTEE 1gdptated farther clackwisg Bpmchigpositipn showp 1n EE‘S @i 3cBR{9ToN

t hat tends r e
st al - end Ba AR ORKERE O RgR dhl PhaPkafler Lith SHIERS, A JotBh adper 1O
depi ct ed asurtlmycoupterclpekiersal | y rect angul ar cross section aI ong its length,
tapering to sharp tip 64. Wth fastener 10 extending approximtely 180
degrees iyt he fuf] rr@Xf@a@eqtgrtrat@mtttae cﬁ?ctzmeeté iRORMIEt ktent, AN HIE Bib 468 Ch
m ght act on fasteners to act through the pivot axis defined by

pi vot pi n havng baet segdd gfast oetattlmtg48asﬁteer’ﬁéﬁs 13D. In thi positomdfasthaar 14) lnasough

pin 22 is illustrat S n rate ece.fromfastener

may be int é%}?tﬁatt%’r%s ﬁglgate}? Tﬁqmatylsg%c%ﬁgeff‘ SHIbofl%%lﬁiﬁfs rafeg, Wgh geé rabI e
to retract dfspsde@n@iitin kebes$ BZh [R$hit PosiBOM R tATor [c@ROKIrac®T0 i Bver d%ﬁteﬁrﬁnﬁd
device, actuator 12 may be rotated in an undepl oi:mg di rection,

count er ¢l oekutter17 is resistarints beingehack deperchieen usleployinggforgerimparied pofstenesn of

actURLOr g0 s GH0a ke F R aleusEh U g in TRE UL SBH T ™ =

rotating f padtedttiatdOl2 dplinkteed ofrddatlignRifatotaRi Cithe distslendi pouesh of fastener 10
countercl ockwi se rotation of actuator 12 noves cam surface 70 out of

cont act wi tshoemdigusadr esaertiadly aswp tsamo denipfed A8 thaxing: segneraly F@Frt%‘tgu!i’él%@jss
exerted on n 4. of 1 i n

| ocation i rslés El‘éég s q% E%HH et%e%h btll? 6c?t 6?1{11'3'}‘&? nle ﬁenﬁlélﬁber 14
begi ns pul hpmgxmgaelysESOsdlegreeG&n mawsrlmg:xiemﬁwrseute life tcﬁpfogbditpesrand, foeghsn t o
retract. [00551 As seen in FIG_ 11, actuator as been advanced X

count er cl o®¥¥isBight SR fagtenerst I0etend &9 ?‘itdhroél%\%\h? PIMOFA%1$ difg‘}e%;b?’dplf" gsPBner 10

is rotated | SPbhihe £ URECHEE dbealt o $3udHG1eAGE Bei
conparing E?,%HEtg to %E & %%Jae}ég?zoator b a h%g?lﬁnerent pos??ti onsel\llavlét h
fastener 1@ sepatahe psaeefiposifastarr 10 tliep‘ewujerme baporegalwoetdven othanitary
attachment nmechani smis being actuated or deactuated (retracted). This
resul ts fr6MEMEIhst notion that results when |ink menber 14 is pulling on
slot 66 in

[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 whrch lrnk member 14 begrns pullrng agarnst slot 66

causing fastener 10 to rotate and begrn to retract

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

is in different positions with fastener 10 in the same position, in dependence upon
9



conparison to actuator cam surface 70 pushing directly on cam surface 68. To
retract fasteners 10 fully, actuator 12 is rotated until detent rib 46b
snhaps past detent rib 48b. 100561 Referring to FIG 8, when fasteners 10
reach the fully undeployed position tip 64 may be disposed fully in slot or

recess 62. E r*%nrelri' ghe ?eve cﬁa%%rg%eﬂf el 8f de&& AtSd REEY& CdeHbé li nk

member 14 W€ rom her m)verren ast ener 10.0571
Referring t QesElt@ﬁothIﬁﬂdst&not&km tiat efsult® thﬁllmﬂeﬁembﬁnlhgsplﬂBag borstrg b6 in

t her et hrough, which align th correspondi.ng openin 52b fornpd.ln port
body 8 whenCOmBAARNAP SRR cERcs A ) GYSRInG RRTOAT Ceet Hes CBo it o,
may be usedchy. theg fﬁHg H{At&rq23’5'}%tgggﬁ‘dﬂ§e¥én?prr%tsngps' fast et Hbegbal

attachnment nechani sm i use erring to FI'GS. 12 and 13, the

attachnent nechanismis shown w thout actuator i‘ﬁth menber,s 14 ar
shown in lﬂ‘ﬁﬁr r act Bafernirgio F16hS, when fastangts 1ygach thy fully undsployspesitigy tip

actuat or 1lgeed19]}ge]er dr g' ﬁ{]gus ra?@sa%adqmrﬁ\étegn@e@?éﬁ g rc;tgﬂﬁlgéf Rafedr i ng

to FIGS. 14 an top view e visual position
i ndi cator ang ia greventsdnbpflinkhmembetidéowhichrig mietenrdd &pst durtter mérensnt dyhment
mechani sm as enbodied in injection port 2.' In FIG 14, the attachnent
mechani sm i §astaer the retracted, undepl oyed state or position. In this
position, detent rib 46b is clockwi se of detent rib 48b, and thus in the
undepl oy ggbselet ent Refertin®no FIGY | L.andi53, abteatat tl2c iuchndes opemivessi $2a ifermed t he

actuated or deployed positjon. In this osrtron ri.b 46h is
count er cl oc F(Wf’stbroégh»délﬂléhﬁhg‘i‘ B“@S’B"e%l’r?& NG APCRIRES ggb gfgﬁre&}y%aoagpé}ﬁﬁ when

position. %ﬁ%r i @t am d;e%‘ljoykg pdsltisnt r@éignéﬁgél s54ahdi 999 M@y Ve @gedtﬁieth%t ate

of the attachnent seen In 14, indicia nay be uti'lized,
such as an rqmigemkmokumcmjcatmn pont2 itk iatelgoat lattathimenk mieckanisid iswyit deadl. | nt egr al
with actuator ring 12. Any suitable graphic indicator may be used, and nay

be print e[%éﬂn or ORQM%?O eRES] B8 ahd 18, B éﬁ@hﬁeﬁmﬂ@&{amsnf) 8 §hoh@fj¥/1tﬁoﬁfay

include indicator 76 to provide a reference point for the novable i ndicia.
Arrow 78 nayctoator hz| Irdxkdmtmbersrdm emtshowneén them actri posiadnsrwhendirsodndad daateor

12. 100611 FI GS. &g 18 |II ahe the l.0c (of0) &gct%&n bet ween connect or
40 and port SUIRS yafﬂiuﬁor 1P§ S9ePlsA 3a b“ g ®¥FSBw showing fitting
34 partially surrounded 10 by extension 78. FIG 17 shows extension 78 in
Ccross-secpisgn, W t Refeommgedd G1G8014 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 arld 15 illustrate a visual fndicator of the state of Ithe' attaéhmént
mechanism. As seen in FIG. 14, indicia may be utilized, such as an unlocked lock icon
72 and a locked lock icon 74 molded integral with actuator ring 12. Any suitable graphic
indicator may be used, and may be printed on or otherwise applied in a suitable manner.
Port body 6 may include indicator 76 to provide a reference point for the movable

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

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

body 6. FIG. 16 is an exploded perspective view showing fitting 34 partially surrounded
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general |y di sposed about fitting 34 and tube 36 aligned in circunferential
sl ot 78c of  extension 78. Connector 40 includes a pair of tabs 40a, 40b,
extending outwardly therefrom To assenble, connector 40 is guided al ong
tube 36 and fitting 34, with tabs 40a and 40b aligned wth openi ngs 78a and

78b of extension 78. Wt abs 40a and 40b igned w t.h CI I nti,al
sl ot 78c, cB)ﬁr?é&f’E‘é‘Pn4¥'g:I t@t Yo e’FtS?:SROI}tgl‘H fff’ésb%e“ r M é &%gﬁ

det ent edge 2& 1@"&5 3d 12BL& fifing NuCa RPRME  I0alldned iR tocumferdiitidl albt 488, ofbut
is di rrenS| o allow tab 40a"to be rotated past, to the | ocked p03|t|on

seen in FI Gext&ﬁslor{ 0862ComicGior14D indludes raapais ofanbs WorapBoexigndine euyvasdly

renovably secured to the ottom ect 0 S}y

to protect ﬁ?é‘“‘rfgo"?rgﬁ]aﬁ?ﬁ Brit g%pjb(g{irgél de@oal iuBg 3% an%%ﬁmﬁﬂ ﬁH(H
injection pabd andt 408A41RM%d SAH &})Qninlg§ bRl @sd ’Mﬁdff&l’ededdnm8 awithl tabss 4oarana440and
rai sed center 86 defining annular recess 88. Safety cap 80 nmay be _orjented

and retai nedllgr@dlm}leelmlmfemtml dotr Bagerrapstos i !Sallé?Faée%@anF]@Urlatﬁl%?ﬁ Duging

ext endi ny uBtaia Fet P sif7eE sRalisplshugte RpRUTE GOl B8 RagBucis,
shaped corrphﬁﬁ@fafoaéa to/allov @808 SPBNEHAIEd E@I,Quﬂieﬂoskddt@sﬁﬁn seersin R€en8i n
FIGS. 3, 6 and 7, and may have ribs as shown. Safety cap 80 is secured to

injection port 2 by, An arc ter i t ots
92, whi cH® “3? le si zeﬁldf ffé':héﬁ telsasﬁ BHGap ?—83) ?Vie“c gg) a?egn g’ ?Elrcﬁ%?lieg) vﬁdet h
annul ar r ecesgom 38 inj¥dtiog pottS2 @i B0er faStefdrk OWtd @ﬁ)‘t&ﬂﬁﬁeﬁrs foni &chﬁn&ké)qmdez@l

w t hout contacting safety cap 80. As depicted, since arcuate refention tabs

90 and ar cu# shasp &ps 692leeehaf1ébp&¢mw&nypqrh% Sefate cap S0 la%d%squl $ ¥liced,
saf et y cap § lésr t84| ﬂ'?ie ?sgg ??t%r ?@ﬁ%f’ﬁiﬂ#%ﬁnﬁ%ﬂe E%% 8ya§9fet}g%§bl nc[n%gq’lér ed

to injecti onmbort erent posrtions cap es pull

tab 94 wit hoflauts@dn@rmmé@ko 1ryedb1"bnl’pobtsthﬁﬁlghmnprsm/tabtle canfigiration. ghs pegiicted,
sur f ace. AIthoug%h i)ull tab 94 may be orient aggél n any .suit abl ri entat.ion,
in the embo8pedd inclydes aplugalityof affcs@tet%ﬁtl%réf R extending Hpvardly frpmy Falsedt

retention t ggﬁelxg g R:wnltloh gtgbsﬁ;))(}l%e B e%eéom%l@mteﬁﬁrl@y‘ rt@%%h@éib()ﬂﬁm}g

connector 4 slots any suitabl e 'shape
ment i oned paﬁ:uatelsknlty% tHeet sth acﬁf@?nB Gt & asdnranyhabe riks tas aliawn. bSafetyr@a_m ng

slots 54 w commer.ci ally.avail e i nstrunent's or i cated applier.
2o o0 i 1 Bl SR Shiedich Sk 3y |IPVW%Frea%tsaeta?t%@%s%ﬁ1 R e Prsger eq
to positiongy @&EH%P@SEQF@%% Eibs "9@m¥\é§teﬁ)é'rs rl@&?egtﬂu's Qfig héd @fﬁh'aﬁﬁulﬁpf&e§ It
is noted that the practice of aspects of cI)resent Phvention as apgol ed

(

to an appl i 88, which e sizddntotadldwi fasteieas $@ écbd c)den d without contacting safety ca

As depicted, since arcuate retention tabs 90 and arcuate slots 92 are respectively the
same size and equally spaced, safety cap 80 is not indexed to a particular position, and
may be secured to injection port 2 in four different positions. Safety cap 80 includes pull
tab 94 with raised a plurality of ribs 96 to provide a better gripping surface. Although
pull tab 94 may be oriented in any suitable orientation, in the embodiment, the relative
position between pull tab 94 and arcuate retention tabs 90 locates pull tab at 45 degrees

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

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

applier embodiment depicted herein.
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appl i er enbodi nent depicted herein. 11 100641 As shown in FIG 20, applier
100 includes body 102, |ocator 104, actuator 106 and safety switch 108. As
wi |l be described below, injection port 2 may be assenbled to |ocator 104,
with extension 78 and tab 96 disposed in alignnment slots 110 and 112.
Locator 104 is an

visualiz Qﬁ"b.n of sﬁﬁqlgw%l 1%%‘1&62@ %QB@&yloé%lu@e{ lb%}(ﬁ%@@ﬂl%ﬂt@@ﬁd@%ctﬁ%r pes t er

ction por tion hé enbodi ment

depi cted, tdnd safegy) Svitch K3. Mrlﬁﬁédc%eﬁbddhﬁl@«h,ahjecpm porv@ mdy xoabgerbledits 10
cm (0065] Referring to FIG 21 bod 102 includes first apqﬁ%fl?@%ﬁg ﬂgl ves

102a and 109¢atorabQd isitle @xtcasien cis ?Q) disppsedi i #ligament § nts.
Ex t f
rooar and’ 1 dRaRr 108 iPided £fifive Pds'?‘m Rkt BibaSiBl Bd SR vBABaaion ¥E7,

i || ustrat ednpsti@xpend? dgrifig omplmdamohal n ﬂtﬁzmbddxmentndcplcueé,s pibetangke is 20

conpl enentarily shaped openi ngs trat ed) on body half 102b. The
engagenent 45BreeHan ﬁ\ﬁrsa?ﬁ?m @qugeixi%lsa 82202 in the openings is

sufficient to hold body halves 102a and 102b together. Pins 202 nay
al ternatigeel y ext eRuderkingno Bo@y2habdy 100iabludes first fvel sepemd hajsescHi2aiaed 103b body

hal f 102a. Any suitable c%nflguratlon may be wused to ssen‘? 318 r}d secure
body hal vesissamiled i) caddpethe foceniain the oerpalacqmpqnsntsy os*GeRE FRrQSUNE RIPS and

second hal vgs éQ/??p %82149@)5}11 ‘Peﬁf&‘tﬂ) HAVRAS 102D4nd }dibuﬁé E%%t@ﬁ%%ﬁﬁa?% ng
from act uator nto’ re pect ive conpl ementari |
openi ngs ( nath iothenstiraatng pins 202, tstrtedadsf ext@ling Rioms deMhaﬂﬁleaa,t Brm& i vel y

tend f t yat | f 106b with th | f
To6a. Any ecHi COTBRCEHY PiARerayoDas, Gol 1 aEge 0B wak s L o TRE
act uat or haly g@éen;&@%f apd p1utRRY Jrogeitingr pindody ihahd opdiimbsl @Csiuﬂﬁj@&ltﬁb\/f@tld pin

114b which rotatab pports”® actuator 106 at one end, extendi ng t hr ough
pi vot hol esboliy&al\asldOZ_a ‘:1_181:)102& ogethemi Rigs 202 may aBemgatively fexteod 4ram Ddbdbaslf pi vot

pin 118b (s 22) whi ch rot.at abl ts,safe ch . .108, y
hal ves 102a GRAVIRSE neigs gpirzg by el SATD R A8E bilble SR tnable

safety sw tu:sedi&a?ssémwelaﬁd@@aﬂe Bédyintvedi 1029 BRAT 020 tBgdtRérer i al such as

pol ycarbonate. 10067] Referring to FIGS. 21-24, appl I er 100 includes cam

E‘ g? ur ﬁr Is\é)g? igaztz Bllgéga}’%ngli 9060}%&&&8 lﬁgsFS[%.?l e@éfhalv%glﬂ)ga %Qé‘ flb6l[‘))| Iioca?tlrfg ;(ﬁre}sm
204, illustrated as extending from actuator half 106a, fit into respective complementarily
shaped openings (not illustrated) on actuator half 106b. Pins 204 may alternatively
extend from actuator half 106b with the openings carried by actuator half 106a. Any
suitable configuration may be used to assemble and secure actuator halves 106a and
106b together. Body half 102b includes pivot pin 114b which rotatably supports
actuator 106 at one end, extending through pivot holes 116a and 116b into opening 114a.
Body half 102a includes pivot pin 118b (see FIG. 22) which rotatably supports safety
switch 108. Body halves 102a and 102b, locator 104, actuator halves 106a and 106b,

and safety switch 108 may be made of any biocompatible material such as

polycarbonate.

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

cam collar 136. The upper end of shaft 134 has a “T” configuration terminating in cross
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and actuator 132. Actuator 132 is configured to effect the depl oynent or
undepl oynent of the attachnment nmechani sm of the nedical inplant. Cam 120

i ncludes shaft 134 and camcollar 136. The upper end of shaft 134 has a "T"
configuration termnating in cross 12 rrerrber 138 Cam col | ar 136 defines a

hol |l ow i nterior an air ar lerretarll

tracks 140am§ﬁﬂ’eﬂig§r f(gw?l&higgﬂggf’?g 5}1038§’ Iac%)lplagro 138 ecﬂg%arﬁn end
122a of dri IcSRO Akl Frhéld oReoppekited¥ided BE edrhor
defined by ganﬁllaﬂjlfefltaﬁ?}zSH%%ega%?lu?gﬂ(StPﬂrg?ea?E Dé‘fwdf?. ve shafﬂtp@pll n 136 Drive

shaft pin td&ril36siUpmtrsod H2t2h@)f deize shafhd 22 ds tispesed Paghially; within the hellewy e

camtrack 140a, 14Qb. f the | | o I e nd
128 o reotBrisEaELRihby S ok I sl LB EL R By 125 DRSS
rotation topgr{iNeis$hRl sudPthat BdcAUGA iSlldcuRd SAigih apbspedide cailmtraﬂg140a 140b

reci procatlon Cam 120, drive shaft 122 and actuator 132 may be nade of any

suitabl e e lcugthhefithe holew finteriemallosysi Upbereens kiRe te reciprgeaic theﬁeltlh‘élth cam

enbodi nent depi c 120 nd a st al

pol yner suc Q&S lt\@&taf‘gtcl%% lé’ﬁd'o ilo’i}é dﬁé?sgh%gz ma%fedlg\fé éﬂﬁ#ﬁnggxsuch
as Noryl™". @[dlﬂg3re'ii}ﬁ=$éatll@hn Ga216 1aoddmr@hafte1tzaramdsaatuang 1328mayp pe headerdangf any
suitable material, such as stainless steel. [0068] Cam 120 is ret al ned

bet ween bodyuitable m@WSlallb%n&ﬁ@fﬁEMbStlfﬁfms and siengtlenihe dherembodimgrtdepicted; at

depicted can_r pr.qc I inl | at
outer sur f acus 12928 3RhRi0rop &8 e DAY AR PNBRA e pIARRLATINGE, B
These surf age® ddwdshadniP21i4 Gimdarof aCPPEBHQ’SGKﬂlcbei mm"“g UDdee staiftl sin 128 andioain 1440
formed in body portions 102a and 102b. gg{n col | 1 6 al sq i ncl udes

opposi tel y feidmsgring ha$may de magls of apy uikglemaleri b@ ?Q)Stal sSffear e gui ded
for axial reciprocation by guides 148a and 148b (not illustrated) forned in

body portp@ss 102aCamd1203b,retaired pletiveste bydy B@ﬁmxsph@aeanﬂ di2bhafd id dheand
cross nmenber 138 are di sposed = sandw ched bet Wee act 35(6 Iilal ves 106a and
106b. Each &mbodimspt.1sifh 29 g depignd, can; rgeipipgats- Com BDSRASF AR by a

pai r_of spaged-ARAk: Mkl SurkRde 1@@93@314%1)@9&”1”“ wmht [0al SHACTAGY arc

surfaces of "act u 'ves a an 150 is configured to
recei ve and fguiede Tdnemrfr‘zewbb‘th]aﬁB 146b alctdnaiosed Hﬁb@eﬂsgulde aalsl 1 4dwoand Iddh

L1 Torcing,sanieoito aduance Lingarl v donpe gyt pody A%8, h00SSL
and channels 146a and 146b (see FIG. 23), which are guided for axial reciprocation by
| guides 148a and 148b (not illustrated) formed in body portions 102a and 102b,
respectively. The upper end of shaft 134 and cross member 138 are disposed
sandwiched between actuator halves 106a and 106b. Each actuator half 106a, 106b,
includes a cam track 150 defined by a pair of spaced apart walls 150a and 150b
extending from the interior surfaces of actuator halves 106a and 106b. Cam track 150 is
configured to receive and guide cross member 138 as actuator 106 is rotated about pin

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

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

Cam return spring 128 provides a nominal return force against cam collar 136.
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154b (not illustrated) formed i d m body hal ves 102a and 102b,

respectively.' Slots 154a and 154b rotatably support drive shaft 122. Drive
shaft 122 and cam 120 are generally aligned and collinear with each other,

defining the axis of the shaft portion of body 102. As cam 120 is advanced

downwardl y, drive _shaft pin 126 foll ows camtracks. 140 nd 140b, causing
drive shaf®l 122 tBﬁfﬁﬁ}(l%sl@,ft Fahis sem\ﬁvﬁwgp%ﬁah%ﬁﬁs rﬁ%ﬂfﬂﬁﬁf&l@d{l&?@h b8 on.
Cam ret ur nygpriony @ WM S§5poft MEMBedlin 'RKIHIO shAt 84 3RA! Rhits AR FRhdyar

136. 13 100701 Fl'exibfe shaft 124 is supported by a plurality of ribs” 1586,

fornmed in emtiniocdg transferredORaactualRb] 32wivhich is dinposad athan begle relativd toxthel e

shaft 124 th rmts,the ratar ion to be transferr t,0_actu r 132
which is df%%%g%wﬁ% 102 aﬁb?‘g’t‘? stag {154 ey {bﬁema%ehgffm%fsuggbg‘f/ e 1
shaft 124 phyerR€ J1BH Qs Qfaidleds sicdl!t aRlag dibodmndatdepiceed, MBé:@bledhaft 924 haga
stainless steel. In an enbodi ment depicted, flexible shaft 124 has a

stranded cétmnded ceonsimuctiong Hvith @eperder eereehdvang mauliiplet layees phydres wsepRgr e

wrapped there Uty (o) l.8%i 4

attached t E)h R gg’%Z Z%HJaggéaa éﬁ?f}%@%?f ﬁ%‘?lergggfﬁ e1 % in\?%'lelf/e?g%il%dké %I{ngipa% Ieaél dmam ner
whi ch suf f aetugtot 132, réspeétdvetytimhnyosnalabitanngt aftichGuffictatiytlimits rokaionalzad! ost
rotational potion. In an enbodi ment depicted, end 124a was oi\!er,m)(l/de into
end 122b, RRY terkyeventor\iainimize dest rofatiopalomation; alp aniembodimentodepigied; i end

124a coul d Ll htag. e b, 4 I ed .
actuator 1390 B Rvebolgbdifiordl 12260 and Mg o000 RAP pRUSTITONBCRAABE 122 | o
cor r espondiAigrnatihelygend R4ahwubbbd pgsy it intemf 122¢ ahdend 0244 ovaobledasteenbl y.

100711 Ref i Fl GS. - 25, t uat 1 i nclud [ h d nb
158 and  SHEPROL &6 SeiterrH G aisom oy DpeioBlt ivorHa e Guith ard BPOSHEE: 160
i ncl udes a j i t nd 162b. Locator 104
i ncl udes hﬁ%ﬁf%}l&glgf?g?%gﬁg%%g%gggp%0@???&?0%8%%1 ore 166 i s shaped to

i d rotatably, ft 160, . includes. t t |
et ond HgPHr cuat o PRI LIt | 4R saBBir Lonneliee 1ot ShpRaPEIRDTSS 08 y
cl earance tRyp I@Péxtéxﬁﬁﬁ% apearkfi re?i&n?"“rﬂtgu{r%lé? ch@HfsRafPG60 MRPideSd Sﬂaﬂtd? bor e

166. The | engths of shaft” 160 "and hub 164 are sized such that tabs 162a and
162b are buvardy eatrodmguppe it 62auarfdali@bl deatoir 10dbndl6des bl bl defining boreon of

actuat o 132 WL EoubEL L 186l 2R DYoLl Bud i RS et 085, 40 27
includes two outwardly extending arcuate recesses 168a and 168b configured to provide
assembly clearapcg _fgr tabs|1‘62a anai 16‘2‘b, allo_wjggl hub 164 to l?e i‘nserted| ir{tg bore
166. The lengths of shaft 160 and hub 164 are sized such that tabs 162a and 162b are
located above upper surface 164a of hub 164, allowing rotation of actuator 132 while
retaining it axially relative to hub 164. Stops 170 and 170b extend upwardly from upper
surface 164a, limiting the rotation of actuator 132. Bore 166 defines a central axis of
locator 104 about which actuator 132 is rotated. The central axis of locator 104 is
disposed at an angle to the axis of the shaft portion of body 102, as previously
mentioned.

[0072] Hub 164 includes a pair of oppositely extending tabs 172a and 172b which
retain port actuator 104 to body 102 and prevent rotation. Body halves 102a and 102b
include respective recesses 174a (see FIG. 21) and 174b (not illustrated) shaped
éomplementaﬁly to tabs 172a and 1A72b. . | |
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surface 164a, |limting the rotation of actuator 132. Bore 166 defines a
central axis of |ocator 104 about which actuator 132 is rotated. The
central axis of locator 104 is disposed at an angle to the axis of the
shaft portion of body 102, as previously nmentioned. 100721 Hub 164 i ncl udes

a pair of oppositely extending tabs 172a and 172b which_ _retain port .

act uat orl®194 to bBef}/irrlrcgzalém@ %t‘:bgvézﬁtanﬁ 3t edip@shapesh gyembsr | &8 of actuatam 21192
i nclude re cl:l > (s i ed)
shaped co%ﬁe&&éep\rés %C; %@ﬁfg&ta %0321%4117Zgagﬁépi%%%d%g]%%égffEg%cg?ra‘ Elgt%)?%o to
FI GS. 26 ah@bazahd 1di6bcextérafimglfrommddgacedtg@riphermdis8abbmend2r i $8. Bestnl Haspdsed

within | oc r 104. Actuator 132 ingludes a i f spacgd apart sts 176a
and 176b. S R Riamaany ?ﬂ-’j‘ OpFuRsS %&ipﬁp ‘?FE‘?%’E‘PC‘%%P‘%%@; ©176a
and  176b ajsa1 SRAPSHERMPIRMRALIATb la¥e ¥héldd W8NS gitlind Postd E7GaHRAdI 78BNt

depicted, the distal ends of posts 176a and 167b are tapered to assist in
gui di ng po#tte opetdegssrdd Amenitabletconfigentionymagbe utiliedstoi oredtd relensatile gentaati on

b tilized t [ | | t act t t 132 d
et uator 10 EEmee PR R alis ShmelBe R AIP 32 Shaped member 158

al so includes a pair of spaced apart cans 178a and 178b which extend
out war dl§074ind upwRisg|shapedomepber pifealyo irsBudes pairdfespadsisapapt @ms /8a and

illustrate am 178a_ at, a . crqgss-section taken near bpttom s a of
rerber | 1551 7SRER £530 A IBEaRE Ay BiE e AR 18 SBbRIRT LEF G
peri phery 278fusgafds chadsgut atossuédtivnaskehdar tieboli8rRbsurf2e6 pefifembet ¥58.Each
surface 182a, 182b is arcuate, shown in the enbodi nent depicted as

general |y kawsdg8a andddBhincludgiramps o anf 118Qbtwirck stegdatreripherypl 58a sad

Lo o1 IORTEY V055 Rc8 74t B TREESHARERIYy. A HhALE AP GA, 1040

i |1 ust r at eshawinkBédambodifiedsdepited agentRkehating @uohstantradi@ba, at the sane
|l evel as for cam 178a. At their distal ends, arns 184a and 184b i ncl ude
respecti i nwar d extendi ng. fi anges . | ang 188b
are shadhé’gslcorrpl eirr%ﬁ “a Iitnﬁg)/&%n%egt rdgﬁlgggeéolcgg)a}of\&gggc? &%8021; P gﬂ %@%@“ﬁg‘?jr&?g‘qt o]
engage | edgagildenamier8daningddBibreaptohividg 1ib 18684l M8xb, bgpéndivalyorFot Okirity] 0076]

In the, enbodi nent depicted,, .in,the ngp-actpated, state, posts,i70.a an
1, 76b are FIG.27illustrates arm 184a in cross-section taken through rib 186a, at the same level as

for cam 178a. At their distal ends, arms 184a and 184b include respective inwardly
extending flanges 188a and 188b. Flanges 188a and 188b are shaped complementarily
to recesses 56 on port body 6, configured to engage ledges 56a when injection port 2 is

retained by locator 104.

[0076) . In the embodiment depicted, in the non-actuated state, posts,176a and 176b are
generally aligned with arms 184a and 184b, respectively, although posts 176a and 176b
may be at any position that corresponds to position of the actuating feature of actuator
12, which in the embodiment depicted is openings 54. As actuator 106 is depressed,
actuator 132 rotates (counterclockwise in the embodiment depicted when viewed from
the bottom), advancing cams 178a and 178b such that ramps 180a and 180b contact ribs
186a and 186b, fespéctivély, aéﬂe;:tiﬁg arlms'"A184a ar;d' 184b outwérdly. AWhe'n surfaées
182a and 182b engage ribs 186a and 186b, arms 184a and 184b are deflected a distance
sufficient to move flanges 188a and 188b to a position where they no longer extend into

recesses 56 or contact ledges 56a, thus releasing injection port 2 from locator 104,
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generally aligned with arns 184a and 184b, respectively, although posts 176a
and 176b nay be at any position that corresponds to position of the
actuating feature of actuator 12, which in the enbodi nent depicted is
openings 54. As actuator 106 is depressed, actuator 132 rotates

t he

(countercl ockwi se_jn the enbodi nent depicted when viewed from tom,
advanci i’8ans 178 -a?rﬁjﬁﬁl?gbte%ﬂl‘&f‘ict’c%aﬁopq grﬁﬁ%})% 3 rﬁ%‘@ﬁé g’éﬂr}f’%ﬁf‘?r F‘? s
186a and 1 , j f i When
surfaces T e TS B e e e D A O e e e

def | ect ed RI@i2% aotceen SUFIG 28)e s depicted; pobts dAGeand 8B extehdlidBbonenings fési t i on

where they po | an ext end i r ses 56 or_.contact dges a, thus
rel easi ng Pﬂf‘%@?’gﬁip@;&t ﬁazngﬁ gh&f 8‘&%&8& %tﬁl.lcgﬁ% R kilibamias {éepl%glql;ﬁlqﬁ%%ef at es
injection ped.tsstefl éa?o&(?fi donédig teinpdctiesl fbbf 1206 B¢ njédcBidn povd 1iseinéeetegi on
housing 78 and tab 96 disposed in slots 110 and 112, respectively (see FIG
20, not sewnio losater @4®pvering @eigners 40 (ngigeansinFIe28nd 176b extend into
openings 54 of actuator 12, and flanges 188a and 188b extending into

recessesgesf) Proxi Referdidslss to BIGS. 4Rl 32, 38 nsBR ihjechONPEe Redtd bcatdi €84,i on
port 12 when injection port 12 is inserted into locator 104, covering

fast eners agugtaotl 06 derpriented @ 2g) undapdmed pesition seghafl aguater Bp&ds inothgnd 22,
to insert jni ' rt 2, : t . ri s in
the undep! BERYsEoRBiths g cipr 127 Eb G s e R5dRbREa Db, SRS, | 7o
Act uat or 1t $ocatdr Oy e tiithrextdnsionrteteising y8dardomb tasodispasedl in Bioey 1 Hland h12)

| ocator 104, with extension housing 78 and tab 96 di sposed in slots 110 and
112, respESPCHidEl. [00791 Actuator 106 may, as illustrated in FIG 20,
include a visual indicator to indicate whether actuator 106 is fully in the

undepl oy St at e, Astugtor alH6uimlapc ke dlluseratedi iDORIG. 181), inalade iandisaalaindizaiondo cat e
whet her actuator 106 is in the deplqyed state, such as, | ocked ock. i con

192. Such ndisam whetherastuagns 190ays Balyiip thepdeplpyedistate suchgs anlog ckicgBh as

by nol di ngg W .y i f il such,

or printi nggd’ I gg‘%ﬂ?%‘r@é@%%@%ﬁ%@&ﬁ% 1%/ F{gglleglgp %ggggﬁléll’ I&S:g térS alt(lt%é(g&

unl ocked | taek i¢camol921 Buch sisvalsinbicatiorailpy be iniclude dyung anitadg maofierboati ai 6%,

al t hough ot her, confi gura&libons of 6ndi cation may, be gtli lized, such, as a

wi ndow or 8i9dding dptagral Mithoardyatatn 206, AnphijRg As @nadhesiye dflm of Sede PrRsinGee,

locator 104;ai & Rkt AD60 WA the inficHBF ARSBAN, intodked 8ckaEort MIPNIKIRE
adjacent the upper edge of body 102, although other configurations of indication may be

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

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

122, thereby rotating actuator 132 relative to locator 104.
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i nci sion by the surgeon and |ocated in the desired position adjacent the
body tissue to which the nedical inplant (which in the enbodi nent depicted
is an injection port 2) is to be attached. The angl e between | ocator 104
and body 102 allows the surgeon to visualize the site directly. Wth
injection port 2 in position, the one or nore fasteners 10 _are noved from

the unddMBHyed poRpiatien of getupler ddd peiates pefuater b4 by Jotating i ulh engagemens

engage t heRétgw%éﬁ'theEs’i‘é& ?@%&mﬂ:@é%h@l&% oS 199 Eg;%éec}ig%lkg%ﬁégﬂgﬁ&%%gﬂo the

tissue wt retention strength equal to or gie secured with
sut ures. Sabetrptaing] adlowifg relatsvermotidinststtatmiactypitordt? gmdpottlddy Wi t hdr awi ng
| ockout tab 194 from | ower opening 196, allow ng actuator 106 to be rotated

about pingeh pin ldgee J&ﬁeﬁo@g}({ %?clf{:g%ﬁete%epmﬁagﬁg&, 18k bn@\{igi%?ifg?ﬁ?ntgenber

138 downward, causing camc rive shart er eby
rotati ng aoppeatopenii3a98eletdiniug attmatood6é ar theGieployed posiidd. Rothetdndhodohent

actuator 132 .actuat.es uat o 2 b ati.ng i.t. The engagenent ., bet ween
ext enst on SePicit PHBE A0 Hintes joskau By 1 SirEeHniY o pRGHES 1 Sareskert Bor ¢
body 8 fr g 54 tihﬂﬂupp%k 'o%ﬁiﬂ 1r9§! ﬁltdvi/d?n 'aﬁ&ibﬁ@&i‘éﬁﬂﬂh@@&dﬁ@ét@( 1d& 4agd port

body 8. 100821 Once actuator 106 reaches the deflgged position, |ockout tab
194 i s ur gtgrdfareactuatnsd? angdnstengrs bBarerdeployed Adlyachuidlusirated & Fi.t29ewithpl oyed

ition. Ln th i i.ct ed, i 130 _bi | ock 194
POrE or ent POt B oe Elowert RO i astBRY 4f hat Sen ARES and Ffibbe: ok ng
198, providi i @d@lf%‘édiﬂasﬁioﬁilﬁﬂﬁig }?éh@ira‘@ﬁtth@b@dy 1i96ue, aith ad therreétas sheudi.uat or

12 and fasteners are depl oye ully. As illustrated in FIG 29, with
act uat or 168misd 78nandidp8lohane hrsairetatsd, to acuagiionrwhere sudadse d 822 ancil &b arad

{1 ssuo, - subiadhf itk 5 Bl BB FineR, 153 s1T 500 GORGH BLERIOIR I

a posi ti onfladiesks €1 884 raind CIE88b 12 ot dibpdstdbinareessésd f Grand tnot iehgaglad fedgedd 584860,
with arms 184a_and 184b defl ected outward|ly such that flanlges 188a and 188b
are not di Yp8sinestion pasbdsiesursd tarfhe Hody dissusyiang reisatdsiramalocatoy dR4, heect i on

port 2 sec | . aieQr; .
sur geon magﬁr %9?{1@?%\9\/@1 g%g%/%’r?h?ggfe4’|lé}§3}gﬁ§‘e?ﬁ?‘gg?‘i g%%?% %Vﬁ&%?glgﬁaaﬁ)[rf a
vi sual i ndbftieatate of thehsttashmert mécHahsmaistiadbdeitvitheld anplamt, tie sungdondad wi t h
the inplant, the surgeon can tell whether the attachnment mechanismis fully
' depl oyed. t%bm&erma%ch@ea%?ﬁ%%ew&ﬁﬁﬂﬁw@éﬁyagi ed ininjection port 2 is
configured to be

[0083] The attachment mechanism embodied in injection port 2 is configured to be

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

tab 194 snaps into lower opening 196, generating an audible signal that actuator 106 is
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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, locator 104 is placed over injection port 2,

| ocating extension 78 and tab 96 in slots 110 and 112 so that posts 176a
and 176b are_engaged with recesses 54. Safety switch 108 is rotated to

wi t hdr aw | Bedeplayed dBlly.omd pryeptigp rart &g etaghad fromathe bodyh Hssug angdeBaY Beil | s up
on ext ensi f tor 106. Although camreturn spring 128 urges cam
col | ar 1369ﬂ%ég§é?§?ﬂg&#€nsion 200 allows an additional return force to be

applied. As crqgss nmenber 138 is pulled up by camtrack 150, ~actuator, 132
rot at es 1988t uaﬁwu@marwg}oq‘s}@fl@fﬁé Raverbeen dstrtoRe @a@ 5yl 9B PIGHNg o t he

undep! oyedyRRshidor tht IHkhASEOPR Kregtld desClfffon i Se 3thold BhinGiRAGRGE 1 oM
ri bs 186a an8%18éb a +omﬁng f angg?%@1 asa f88b fo engage récess 56 and
| edge 56a e iaventionrles dieen iprgsented dor popose? of iilustmtian and Hoskriphen lacst nodt or
106 has been ed to the undeployed.pgsition, |ockout tab_194 snaps, into
over opentHAEed0 BrosaPaisiivg RroAlmbME LrgHian (dpe fredine: G GC[osed 7
undepl oyedMddifichtioR 't VatiaBhd 48 88§§'iﬁle # light Q€ HRCINRJe tdaBRnbdIeTIROGhE dringsrwe and
may be relocated or renmoved. 100841 In Summary, nunerous benefits have been
descri bed wmbedimentsuweref ehmser rapH odasergbedt e oxslende ptlustrate tthee prindiples i afnthe The
foregoi ng descriptian of one or. nore odinents of .the in tion s been
b esont e PopisrindaB R RRr e P o ihcrRty BRI ot ofsirdfiety YA, 88 affE e naec
to be exhauglizeBe fHvehtor inMatiohdembsiifhls ARd Wthtvagiols RUFR afiGisAsArsalieged.
Modi fications or variations are possible in |light of the above teachings.
The one or tondeeparisiharduseesnniemplpied c his Je nterded ddatc tiebweape wf ghejdrvention be
illustrate i.0C] . i ntion and its practical application to
t her eby encalt ffhgd%%éﬂ%#ﬁ%r?%ﬁu(r?l’iénr@&g}ﬁrhwiﬁn the art to wutilize the invention in
various enbodi ments and with various nodifications as are suited to the
particul ar use contenplated. It is intended that the scope of the invention
be defined by the clains submitted herewith. 18 Wiat is claimed is: | A
surgically inplantable device: (a) a nedical inplant for performng a

t herapeutic function, said inplant having
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at | east one fastener for attaching said inplant to a body, said at |east
one fastener having a deployed position and an undepl oyed position and

bei ng noveabl e therebetween; and (b) a visual indicator for indicating that
said at | east one fastener has been noved to its deployed position. 2. The
device of claim1l, wherein said visual indicator is on said inplant. 3. The
devi ce oVhalligelimed igherei n sai d visual indicator conprises indicia. 4. The
device of claim1l, wherein said visual indicator conprises a graphic

i ndi cator. 5A stigcalisvimpiantdbledaiics: 1, further conprising visual indicator for

indicating that said at . |east_ one fastener has been noved t.o its. undepl oyed
posi tion. 6. he y&dica! grplantiomperforppag & R iCRINp R SaigridRanE hEHEE

comprises a piUr aj fesQne HAShERE adlifl SAUdmPIANAb o BECIRAMaeAYIdiES 2
singl e indication which 'ndi cates that afl of said fasteners have been
nmoved to their defasteperdhposg i daploygd phisttiodeandcan ehdepleyed positiam amk being
conprising visual, indicator for .Iar}@i cating that said plurality of

fast eners have beBRY CECE?CWSPT ndepl oyed state. 8. A surgical device:

(a) a medi calp)i "} aRhall iABicROF FQiRHRSIM thdaRPAULAE ohél ffstdneNhasSidel mhdviell ant
having at |east one fastener for attaching said inplant to a body, each of
said at |east ont ifssdeplayed phsitiolg a depl oyed position and an undepl oyed

position and.pein eab) e .t her ebet ween: .(b) an a ({/i er,_for noving said
fastene?’ fro %g‘?‘%"ea%\{ad?eid "H}Yﬁl{‘isﬂﬁstbl_gllslgih%at)oﬁﬁao@pﬁgg WP tion: and (c) a
visual gndi cCahdlevi®y of dMnCRIVH iH Bal visahdnaicatof asthpds ihdisinener has been
noved to its deployed position. 9. The device of claim8, wherein said

vi sual fndi chhodevies ofielaim U wheptinsaid vispal indigatog eqnpises o gsapliigindicatgiier ei n
el it - ! . e el
said vigua ‘rﬂec"ggxg{:e%f S Fhds %BJ%g}elglhg Hb%%éli’ @E‘@o‘?%@%ﬁ@% é}?dt %t

wher ei n"'sai d " Vi ndi cat'or  conpri of claim 10,
wher ei nleagiotle Yistanat hdsrtiten aioved eoipundeployed podidi.c i ndicator. 19 13. The

device of claim 10, further conpprising visual indicator fqr indjcating that
said at6 The device of claim 1, wherein said at least one fastener comprises a plurality o
fasteners, and said visual indicator provides a single indication which indicates that all of said
fasteners have been moved to their deployed position.
7. The device of claim 6, further comprising .visual, indicator for indicating that said
plurality of fasteners have been moved to their undeployed state.
8. A surgical device:

(a) a medical implant for performing a therapeutic function, said implant having
at least one fastener for attaching said implant to a body, each of said at least
one fastener having a deployed position and an undeployed position and being
moveable therebetween,;

(b) an applier for moving said fastener from said deployed position to said
undeployed position; and

© a visual indicator for indicating that said at least one fastener has been moved
to its deployed position.

9. The device of claim 8, wherein said visual indicator is on said implant.
10.  The device of claim 5, wherein said visual indicator is on said applier.
11.  The device of claim 10, wherein said visual indicator comprises indicia.

12.  The device of claim 10, wherein said visual indicator comprises a graphic indicator.
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| east one fastener has been noved to its undepl oyed position. 14. The device
of claim 10, wherein said at | east one fastener conprises a plurality of
fasteners, and said visual indicator provides a single indication which
indicates that all of said fasteners have been noved to their depl oyed
position, 15, The devjce of claimd4, further cqnprisi .vi.sual indicator for
i ndi cat 1#g t haE dgWegIor plpim AP hgk cmar{uAmYiSual dudics gl Y ipdieained et el at

undepl oy&g ik #fenet fas &eﬁ'fﬂcgjeﬁ% itgﬁl‘sfgeﬁ)giyieﬁglbsiﬁoﬂem cal inplant for

performng a therapeutic function, ant having at |east one
f ast enel4.f or The dacihé 0f ctauind] 0, moheaein saidl 2t loast yone dagénesfcogwiridesns plwalty ofone

f ast i depl oyed..posi ti on and an .undepl it d_bei
roveabl e etk bR B HtasnriRer® hofte iR nten FiiebesdPe i8S
depl oyeghsRasisthaPéibded mated to URGERipRKRE pBsifibAl on; and (c) .. said applier

configured to, generate- anaudibl'e signal for indicating that said at | east
one fast&ner Thadenicewlmiaind4s furthes cdmptisipg vipssiindieator for. inigating that saidf

For. i napultiREiepls nfl Brenihaled A B HB be o noved 1o 11s o

undepl oyed passutdiodl.devit®. The device of claim 16, wherein said at |east one
fastener conprises a plurality of fasteners, and said applier is configured
to generate £)singmediGalimplaghfosperfaaningtactherapauticafunceien, saig imnplanthayivgs have

been moved to thepy le%%h@*?sqe&?%rtAtﬁ@hinggaid implant to a body, each of said at least

one fastener having a deployed position and an undeployed position and being
moveable therebetween,;
(b) an applier for moving said fastener from said deployed position to said
undeployed position; and
(c). .. said.applier configured to.generate an-audible signal for indicating that said at
least one fastener has been moved to its deployed position.
17.  The device of claim 16, wherein said applier is configured to generate an audible
signal for indicating that said at least one fastener has been moved to its undeployed position.
18.  The device of claim 16, wherein said at least one fastener comprises a plurality of
fasteners, and said applier is configured to generate a single signal which indicates that all of

said fasteners have been moved to their deployed position.
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