APPLI ER W TH SAFETY FOR | MPLANTABLE MEDI CAL DEVI CE 100011 This application
i ncorporates by reference the following United States Patent applications,
all of which were filed on filed December 19, 2003: Application Serial No.
10/ 741,127 titled Subcutaneous I nj ectr on Port For Applied Fasteners;
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Serial No. 10/741, 868t|tled heuad o Ef Attaching Injection Port

Wth Integral Fasteners. TECHN CAL Fl ELD 100021 The present invention

rel ates generally to nedical inplants and appliers therefor, and nore

particularly to an attachnent nmechanismfor use wth a vari ety of nmedi cal

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

[ 00031 | npl ant abl e nedi cal devices are t?/pl cally inplanted in a patient to
e

per f or m @ooit her Hpewppdeationcinconporfates b}hac [eace éhﬂ follpwingi Wnit¢dh §tatssaRpeets of

such devi ces_incl ude e maker r a t orts
(such as u2Ref! “Iﬂ?f’ﬁs 659?1’”{ ‘gﬁr&ﬁéqi 3@. ﬁ@%dgppfé@mngﬁfﬁ IR?r'pl ant's
need to be IQIM@qheqltrearsrab@lﬁhrIebu§%Qearoﬂmursérmppmd FaRtcABR! APplicatien BeAge i n
order to function properly. It is desirable that the procedure to inplant
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att achment smrs&hgrruoﬁgrsél@/@@e]uh%hqecudmmnhlrﬁreg@mlraamge to body tissue

qui ckly and easily. The attachment mechani sm may be reversible, allow ng the

i npl ant abl e medi cal device to be detached quickly and easily for
repositioning or renoval. Although standard, commercially avail able
instrunments may be used to actuate the attachnent nmechani sm the present

i nvention al so enconpasses an ZBQHNICADFIEbERt i ng an i npl ant abl e nedi cal
device in the desired |ocation and quickly and easily actuating the

att aChrTefﬁ&oz]”EChﬂm Er@letr]? iRRAHEE rd1AEs generally to medical implants and appliers therefor,

and more particularly to an attachment mechanism for use with a variety of medical

implants and appliers for attaching such medical implants to body tissue. The invention
will be disclosed in connection with, but not limited to, surgically implantable injection

ports and an applier therefor.

BACKGROUND

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

efficiently.

[0004] The present invention encompasses an attachment mechanism to secure an

medical implant device to body tissue quickly and easily. The attachment mechanism



i npl ant abl e nedi cal device. Brief Description of the Draw ngs [0005] The
acconpanyi ng drawi 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 detailed
descripti O%a‘ngbe_t J&@ers%ﬂ@?%ﬂb%g} ﬁlegfn‘I;S%téWé RBdicaledeifeel 1 B AInBd YARKRF ddaci pl es
of the present invention. [0006] FIG | is a perspective view of an

i nj ection pasilty &bt epositamningc lomeremoviak c hadthewghc stesdands t ednmercitlyordailabe wi t h
the present _invention., [00Q7] FEl 2 | top view of ,the injection port of
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t aken al ongol ine 4-4 of FIG 3. [0010] FI 5 is an expl oded perspective

vi ew of t héodatipecandoguipidyt ansk eqsily actuatingothe] atractimest imechatigpelet pegareythew of
t he bottom. of, t inLectiqgn port of FIG 1, show ng the attachnent

mechani sm ilrﬁlp{aﬂgglreerﬁécggatléigwﬁg'si tion. [0012] FIG 7 is a perspective view of
the bottomof the injection port of FIG 1, simlar to FIG 6, showi ng the
attachnent nechanismin theBﬁéftﬁ&‘éﬁ%ﬁifohro?%é)ﬂﬂﬁngg- [0013] FIG 8 is a side
cutaway view in partial crosSs-sect] T a fastener of the
attachnment nechanismin the retracted position. 100141 FIG 9 is a side

cut away W98l i n pdieiassorppayngsdawings, whieh|ags mcernoreted gn apd corstifue aRarta

f ast ener of : - nt i : i ej v e t uat or
ring towar g fttﬁlg %&%@g e /flllhérsg%?%g}snlsw1%%3{526?8%1@?%?%’ adT‘g ?Osgl% iéheg ihyﬁteh ?%t away
view i n pargehethl desodpticeof itinimiemidmpivien dbble, dhd thel desdiledt dosgriptidnast drer of
t he attachnent nechanismin the exteng‘ed/fi red EﬁOSi tion. 10'016fl. FIG-1 1 is
a side cut SRRYIVIER SIHCTHRFIPVaterts BLXPRELIE PHNEPIRS (Of Fhe RIEFENEINVEALqN. | ystrat i ng
a fastener of the attachnment mechanismthat is being advanced by the

act uat or ofiking t oOWEI@. tlhes raepeapeilepoigirt iobran 14J6dtlch ot with s @&tdchipemti ew of
the injection port of FIG 1, with the actuator rin omtted to illustrate
the positi dieshyfsmgangtiusted IW%@WT@%@G%@ttéﬁ’n%e“&ﬁ’b"eﬂgm@-he retracted

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

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

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

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

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

showing the attachment mechanism in the retracted position.

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

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

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

the attachment mechanism in the retracted position.

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

actuator ring toward the extended/fired position.



position. 100181 FIG 13 is a top view of the injection port of FIG 1, with
the actuator ring omtted to illustrate the positions of the |inks when the
fasteners are in the extended/fired position. [00191 FIG 14 is an

enl arged, fragmentary top view of the visual position indicator and
actuator ring detent system of the attachnent rrechanism of FIG 1, in the

retracted ositi 0201 F 15 is.an.enl rrent a view of
e vi sultispost t | GG HA Bat Side SHAMaL ViR b erg tseee i Srdit op ek €
attachment iB&AAN; 8 Maénel b&helattathnhdie me@xatrﬁmm{htele&fe@ld&ﬂﬁtew pNRitioh00211 FI G
16 is an enlarged, fragmentary, exploded perspective view of the fitting

and |OCkI n conne r .qf. t he. ction. port 00221 FIG_1/7 ds an
enl ar ged!® agnent%g& ga‘rst‘?zilde l§§‘§a§g§ p\gp@\@cg?ssfs%t MoKy O hett or
assenbl ed t19u§tﬂﬁn§'5 trhddkhek ¥ ﬁlepat%hmﬁtamaemanw thAt il Bﬁkgdadvgndéhal@)e thd 00231
FIG- 18 is an enlarged, fragmentary partial cross-section viewsimlar to

FIG 17 smwattgrtnﬁéowwnhﬂget@@ﬁ:ﬂ@@‘élb@nI ocked in place, [00241 FIG 19 is an
enl arged perspective view of the safety cap. [00251 FIG 20 is a perspective

vi ew of fb@ 17RPP! | erFIGO'T§t1§ YorhBdidw off TR ﬁ)”éctlBhef)oh”d)feP]tG on wiRPtte ﬁueﬁ%l@m%
[00261 FIG 21 is a exploded, perspectlve view of the applier of Fl 0

[ 0027) FI Gomdigted g0 allsstmiee meepmsdfon’shrf thppinkewhef th¢ Gst@@rsaatehinothe r©1fra¢t¢rb t wo
body halves showi ng the internal conponents in the unapplied, non-actuated
position. [R%8! FIG 23 is a side view of the applier of FIG 20 sinilar to
FIG 22, showing the internal conponents in the applied, actuated position.
[ 00291 Flo@s] 24 i s FiG. édlisrgep,vidw aftieningecyiosipde ofi Bl of, wiktetHei amawtomdng otary
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is an enlargggicRottom perspective view of the locator and the port

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

position.

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

extended/fired position.

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

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

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

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

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

17 showing the locking connector locked in place.

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

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

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



actuator of the applier of FIG 20. 100321 FIG 27 is a partially cut away
end view of the |ocator of the applier of FIG 20. [00331 FIG 28 is an
enl arged, cross sectional view of the injection port of FIG 1 retained by
the | ocator of the applier of FIG 20. 100341 FIG 29 is an enl arged,
cross-sectional view of the injection port of FIG 1 disposed in the

| ocator of the applier,of Fl .20 er the ier. h been. act.uated, to
rotate tH®appl i egig'cé%ést Bri'9% Ve d%‘BIaBQQﬂ %ﬂqi%%w%ﬁo‘ﬁ??ff %Sftgroetﬁﬂgéf will
now be nmad@alvBs §diahd tHeQntehfil BéBF@RItsNH eleaidappli@ITReklaomAted Pbsitibhie i nventi on,
an exanple of which is illustrated in the acconpanying draw ngs. Detail ed

Description [ 0036 the follow descriptian, like re ce characters
desi gnat &% ke or %I(Jé'g%‘3rlé§ﬁbq%d‘flﬁ‘§ Ogﬁ}eta:PP lﬂrﬁéﬁo% SWH@“ é%&g#;%} 310&{88 ﬁlﬁl S0,
in the fol [awnadcohasmehttin tie.apblied, astuhted Pesitipgler st ood that terms such as
front, back, inside, outside, and the |like are words of convenience and are

not to be constru as, l.Limting terns. Term npl ogy used j|.n this atent is
not meanf®?lo be Isﬁi"t ?‘ld*lds iaﬂs%‘ll%gecgs{g%é’%ﬁnﬁa@é S&%s%‘?%’b%ﬁﬁﬁel"é?aﬁﬁoo@t F#fons
thereof, nRYhiEsALE BRNGEIA ofutiGIdozed in other orientations. Referring in
nore detail to the draw ngs, an enbodi ment of the invention will now be

descri bed. 4 [003 erring to FIGS. 1-5, there J hown i mpl ant abl e
noal ol B o, oBlE T4 Pilatae oR persREaie: Vi iy ihe oG ol s PRAM (I e at

2, which egpqdies an attachnment nechanismconstructed in accordance with

the present invention. A though the attachnent nechanismis illustrated in
the figures as bej pbodied with injection port 2, the attac nt
mechani sfi¥ay be Egg‘dg@vi‘st A §H&?r$eﬁipl?‘§ﬁ%81”ép‘??é‘é(? for-\Aad d’é\}f‘%z‘oc@&?’ ANGHPEROTY i s

sui ted, inghugiongr A% JpelYer¥ff FEF9TPl € only pace makers, vascular access ports,
i njection ports ?such as used with gastric bands) and gastric pacing

devi ces. [00381 Injection port 2 includes sept retainer. 4, septu and
port bod@o&@. | nj B Bhispopartiolly Gyt ayvayhnd Yﬂg’ﬂh ﬁscetﬂﬁ@f thict eapfqéﬁ%nent
mechani sm ,gl so includes one or nore fasteners 10, actuator 12 and a
plurality of link menbers 14. [00391 As seen in FIG 4, septum 6, which may
be made of any bi oconpati bl e i ) L

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

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

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

rotate the applier actuator to the deployed position.

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

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

Detailed Description

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

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



material such as silicone, is disposed partially within internal cavity 16
of septum retainer 4, adjacent annular flat 18. Septumretainer 4, port
body 8, and actuator 12 may be made of any suitabl e bioconpatible material
having sufficient stiffness and strength, such as pol yet heretherketon
(known as PEEK). Fasteners 10 and link nenbers 14 may be nade of any

sui t abl e @sgconpat REreingRloeFIGH. | 1-§ Uabreds shéwah Rh emplantHR med RAVOdiEOMiorf0dy 8
i ncl udes annul ar rim 20, which engages the upper surface of septum 6 about
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luralit ' ' e di d t. i e hol f d
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recesses 26attaehnmest @bshahisnt Rellisdiatedinply fightes ¥s Bding embodied tith inRictidn pblitns 22
may be nmade of any suitable bioconpatible material, such as_stainless

steel . [0043.1therstaghentpmegtvatsmenaghbe gpedseihuanyeimrlaniphle grediealedayiasnier
around_the gy gr, isgh&éhegr?élucﬁggw %ﬁ%?g@&%%%@fe%ﬁﬁ%ﬂ vhufPREGRL e|5§| y

18nmm The exposed di améter r-access res I's appr oxi ma
14mm The dingdcaog poeisveleas tised withgastrichandgaad ghsteopadiag devices20 and annul ar
flat 18 is approximately 4mm such that septum6 is conpressed

appr oxi y 20% e i t,0 i i I igght
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di sposed i ninj&ties pod @a withrthethtégnaltyheonswtidtedratichment mashaalsai, aBO icludes one
underlying septum 6 and_fluid chanber or reservoir 30. As seen in FIG 4,

pl ate 28 do®smgredasieneghiG@ctuatadgand a pipality of {ink messas Hbnt depi cted, plate
28 is nmetallic, such as stainless steel. Wien a needle is inserted through
sept um 6 [dogy) i Nt r odas ge@ iMRIGdMaWepthinub d whichmialy ubed neddandfesny3Biocsmphtids i n
order to adjust the size of an adjustable gastric band, netallic plate 28
wi || prot echaicepk suesly as silivene,qisf qil@mss@.m@ﬂm%é withinp reeingle ce bt i1 eof sepEBack
to the surg t hr Quk e i ndi j e din
reservor r Socatsr o B3k ATy, SHbER! hndr f ol BB AR IR

manner. | n bé hadesbasy sunblesiptahgdiblematetialBavisg fidtidiennstiffrreeahy steedigeh, ni ng
| ip 4a extending over the _periphery of%&lﬂate 28 as_best seen in FIGS 4, 28
and 29. | ni $ychiap polyetherstharkefon (nargl esdlplil Fassrngrsal & andlink meahgrsal4 may,

provi ding cj ﬁﬁ@g‘gieﬂlgf%g%%ﬁlé%rotcl)&?atgélfl g?eiﬁl,.?sgcﬂ Qaihw?? %g&ess at the bottom

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

biocompatible material, such as stainless steel.

[0041] The uncompressed height of septum 6 is approximately Smm around the outer
diameter and the uncompressed diameter is approximately 18mm. The exposed diameter
for access to reservoir 20 is approximately 14mm. The distance between the lower
surface of annular rim 20 and annular flat 18 is approximately 4mm, such that septum 6
1s compressed approximately 20% to be adequately self healing to maintain a fluid tight

system under pressure and still allow a low profile.

[0042] Plate 28 1s disposed in recess 16a formed in the bottom of septum retainer 4,

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



to overlie at least a portion of the periphery of plate 28 thereby retaining
plate 28. In the enbodinment depicted the dianeter of recess 16a is smaller
than the dianeter of sidewall 16b providing roomto formthe annular lip

and to defofd, ?\ta'cpglge\gvglﬁ 3'6 ing, { eperﬁlt?oduﬁé t&fb%%gﬁﬁ%le%kibﬁ f.n@tt%ﬂ[ct 18 ged.

with retaining [ip 4a no a5| | ustrate eptum retal her 4
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conpressi ngly urged agai nst nular rib 38 by connector ,
di sposed abfeedbatkilve tiB6sugebnsdicairghcthe mepde tindcadiypng taata&ledeed:lmﬂaedbottemw/in
e 36, secured to. ector 40

S! eeve 42 irs di sggaeg’labggt tu conég @ annu![H
ribs 44. SITEK! l3te¢8may Pessrutsd P SHRUSEICIRL o it 3 WS W3R BEIEF o
ki nking whgg einga&t%n{ ééJﬁét@Ji |ﬁ4ate b@%ﬂém%%me& 8y rétgmln% 1@@%&&%&@ e@értthé)ody

8. Although in the enb ment depi cted actuator i'sillustrated as an
annul ar ri reeripberatodiplage 381ppbast smenbxyFb@Sﬁ Ddanyd B Ia)cttaliat wetainif@ lipedp elstendny
sui tabl e confl é\r ation ar]d Suppor.
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and undepl @y 86itRADF LS retﬁ&eﬁﬂ’%d'r@talﬂl% 1ll§4a Rahén kméu o8 otReEW 46 B8foPned
plurality of downwardly and out war dI endi ng tabs 46. In the enbodi nent

depi ct ed, tthewerligrag ldasia p@‘qgalof ;he pepa M of alate 26thepbyuataonng platerid. dddhke an

I b f 48 h,h
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46, and pushwdpfRMing %@mwwrmlt}iedﬁrﬁdlmwMtba&%lﬁﬁmlmaeﬁw fé“ﬁ uh. Plaabs 46
reach recesses 48 and nove outwardly to dispose |ower ed a in recesses

48 6 such t3eeouktaimset mokledewith nefaininigditetsymotring ap dlvgtrats of tabs 46 and
depth of recesses 48 allow sone axial end play between actuator 12 and port

body 8, @ || b%e@ﬁﬁﬁfét@iﬁé’ﬂhﬁ:‘hﬁé’s bQQgRYay e Uaald ddmABNichMewRh gRner al |y
about the central axis of port body g In the enbodi nent depicted, actuator

12 may r ot athembpr 3QUgwhigh iadgfiredoby ﬂﬁdnﬁ 34exigadingdsom th¢ Ph@l@i@h}’ adl@c@mlthfabl e
"t he depGYRRESHrelAe or ibgays PR n g rerer e it o R R (070 wiidfea
gastric band (not shown), is connected to fitting 34, being compressingly urged against
annular rib 38 by connector 40, which is disposed about tube 36 and secured to port body
8 as described below. Sleeve 42 is disposed about tube 36, secured to connector 40 by
annular ribs 44. Sleeve 42 relieves strain on tube 36, preventing tube 36 from kinking

when loaded laterally.

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

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

6



position, rotation of actuator 12 beyond the fully depl oyed position is
limted by end 48c contacting tab 46. [00461 A detent systemis fornmed by a
pair of spaced apart raised detent ribs 48a, 48b extending inwardly from
the wall of each recess 48, and a corresponding raised rib 46b extending
outwardly fromtab 46. The detent system assists in preventing actuator 12
fromrotati o f n . r i fyldy r a 1y
ext ended 11 9.0 SRS IR T Loy or st} ablahif hahHEE! el 1y

bel ow. [ 004alibwAsdrh@trial ¢2d iphsl bdeeernaqliatonal 2 ayd @brisiaiyes] apaill bodestribgs or
slots 54, which my be engaged by any suitable instrunent to transmt the
necessary t®%r%%e to actuator 12 to extend fasteners 10 to the actuated
position. Slots 54 are configured to be engaged by comrercially avail able

i nstrumenoss; rect anguatar 12 malyhetaenpaeialipibodteshe cétehl aRls diYportt irlydedinahé ed
applier described below. Port body 6 includes a plurality of recesses 56

di sposed abgseRodiment| ¢rpitted Aty iZ Wy clptaie dhrough jaguangle pb abys Y degress t h

t he dedi cat | er Cl.] I [ f (g . 6
and 7. soptaepBP R Sfiafe RERGRLPEELSR, Phine HREHImHE BRI 0 AL BBl £ O
out war dl y fisaotatedj ac et dépleyihgtdieni@eridaphiag fagtnsgedOum moet abnhe déployedat i ng
tab 58a nmay be integral with fitting 34. Tabs 58 and 58a are.located in
respecti ve RUHiMeri#tofrqfiagtuatpsdedey erdths dallsderredargsitionihdmits 8y eadiface of

port body ih@pig septum retainer 4 properly with port body 8. [0049]
FIG 6 iIIJ%PF%ngR¢asteners 10 in the retracted position. As can be seen,

fasteners 10 are disposed in respective recesses or slots 60 fornmed in port
body 8. Mg 7 ilAdstentiystent dpunrd by apair af snicedanashiaesed detent jibeqfa, 480

position, e&ﬁ}%ﬂiggﬁgjg@gﬁs&“ﬁ)m o8 ?ﬁeﬁ(ﬁtr@&és? Q§,O£ndafké*?%sﬁ§n<ﬁi§%g%%’e%§|i@@5 eners

10 fromthe'r Itron to the extende posi 8-11

are a seri egt@idifd ganagdly Iftons tabadd NTht kieteapeysadny assing imptevanting dduamdl2 one
of the plurality of fasteners 10, it being understood that the operation on

one of  fasteRéPEtiapaphiasisectsHd fsamenaying ont oifylly reitasiedis fuldy exipnded thed, in
one embodi Mehks ey v IPURA drfiiéhr 501y RLieBHelin@bof 0 an undepl oyed position
y. G I in

si nul t aneous ustrates tastener a fully retracted state,
t he undepl oyed position, di sposed . . .
[0047] Actuator 12 includes a plurality of spaced apart openings or slots 54, which
may be engaged by any suitable instrument to transmit the necessary torque to actuator
12 to extend fasteners 10 to the actuated position. Slots 54 are configured to be engaged
by commercially available instruments, rectangular in the embodiment depicted, or by
the dedicated applier described below. Port body 6 includes a plurality of recesses 56
disposed about its lower periphery which are configured to cooperate with the dedicated

applier as described below.

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

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

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

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



conpletely within slot 62 such that sharp tip 64 is not exposed. This
prevents tip 64 fromaccidentally sticking the surgeon or penetrating any
object. Actuator 12 is illustrated rotated counter clockw se as far as
permtted by recesses 48 and tabs 46. In this position, ribs 46b are

di sposed cl ockwi se of ribs 48b, as seen in FIG 14. First ends Na of link
menbers 14 [0 rr t , L ons
correspondi%%EI%]%ﬁ%ﬁggéfgﬁgﬁgggﬁg%gg eﬁgbgﬁﬁ%éIgggﬁﬁgg%ﬁdg{&ﬁﬁ%égg%gggposed
w thin opessihiga 66 of fasteners TO, [0051] To actuate the attachnent
mechani sm integral actuator 12 is rotated in a deploying direction, which
in one e i ment depiC .5.C ] SuiLt { i
configurgﬁgfo actJﬁ@g'gﬁg’%?géglﬁ%%fﬁéﬁ%igwg%#ﬁﬁéyégggééggg?agﬁ%of?%aﬁ%b
passes rib &ibof Wi ghiralfBy oPfatknes FO) inbeinglumdeis@ddl thaihRdsherdtion droofe bactile
signal to the surgeon. Second end 14b of link nenber 14 is free to nove
within sl otfaGGHQ!Enlg my becthesgmeas farallifagenesy £ whigh mayt By ee grakadiment, B9 i nt o
t he extende SkLjon g, 0 10tk [ raction
bet veen- can Qs o8 EteBicvEARHh o o BRMER Hostn ShBHERCAIE B

act uat or l1ZAlluAsaté&ctasahner 102im at AlllgSretlace Wt&e, tiac Linddplaygdc positset, f digsed’ 0
engages and pushes agai nst cam surface 68, rotating fastener 10 about6fivot

pin 22. THEOmpgtel; wihigrsletn@2 sushcibal sham He 10dais iy cxpered ur Tt greronts dips
tangenti al | n f . 6 e i tQ:pivo .N..225 -
causi ng fa£¥gﬁe?£%%hﬁg9r%ﬁgpl.%Bh%%%S&gE% é??@%?ﬁféﬁ%‘?W%*of Cﬁ% rné%ﬁ%r 14
remai ns fr eduitatedneated chumerstlotkvabe asafaplay ipagnitted dy ireddages 430amietabo46.olmt e
fastener 10. (0052] In FIG 9, fastener 10 is rotated ahout half_way though
its range JPiSROsEIONOHDS 46y dispesyeygpdedseef ubs 48y ps seon 1p KdGelHcRirptsads

rotation ofy;ac t | r I i farce
1ACSHMOmelbers i AE! MMy Ll byl RRRETI £ BECH S8 £NOHBES
bet ween act uat or camesureﬁ‘saceé‘{?O an%{}(l:amrlseur fyace@a% caiusges a}gt ua’t’bg)rs1 1?5 to
nove upwar ccostesgiding @sthal positions lof fadienetol @r decompends 14teareodipprsedvathi® As
actuator 12 is,rotatgg furtggr cl ockwi se fromthe position shown in FIG 9,
actuator cRFNOES PACLIAFSNESHY nues to engage and push against cam surface
68, rotating fastener 10 further counterclockw se. [00531 In FIG 10,
actuat or [6d8] i s r otBd actualeottik vittehmenti nsctaulshe sihtegrdl eagtuatoni 11 ig irtxae8hbin havi ng
been urged fast_detent,rib 48a, (see FI G, 15). In this position, fastener 10
has eploying direction, which in one embodiment as depicted i1s clockwise (any suitable

direction configured to actuate the attachment mechanism may be used), and rib 46b

passes rib 48b, which may produce an audible signal in addition to a tactile signal to the

surgeon. Second end 14b of link member 14 is free to move within slot 66 during

actuation, as the force that rotates fastener 10 into the extended position is transmitted to

fastener 10 through the interaction between cam surface 68 of fastener 10 and actuating

cam surface 70 of actuator 12. As actuator 12 rotates clockwise, actuating cam surface

70 engages and pushes against cam surface 68, rotating fastener 10 about pivot pin 22.

The majority of the force from actuating cam surface 70 acts tangentially on cam surface

68, off center relative to pivot pin 22, causing fastener 10 to rotate. During actuation,

end 14b of link member 14 remains free to move within slot 66, applying no driving

force to rotate fastener 10.

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

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



rotated to its fullest extent, alnbst 180 degrees in the enbodi nent
illustrated, with tip 64 disposed within recess 62. In this position,
actuator camsurface 70 is over center, and actuator 12 is resistant to

bei ng back driven by an undeploying force inparted to fastener 10 as cam
surface 68 acts agai nst actuator camsurface 70 in a direction that tends to

push act uator %&3at51p12 MSLRaed gIrtHePtcﬁkk\Q Fdr AleOPositfon s g\zndiinslf}@ag? EE{UQBF tion

of fastener I's configured essentli a y as a beam depicte aving a
general |y reaot saum@ué a@ centosiss ts@ghgomdpushggiitg daermtiace 6@ petating fastenshEr p tip

64. Wth fafs Ener tkwnd' ng approxinmately 180 degrees in the fully
ext ended st'4ft erclngte ¥ position, forces which might act on fasteners

10 tend to act through the pivot axis defined by pivot pin 22, instead of
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subst anti al pursh)'aatlatng 12 opcmsténdi ofgotaengadztea:tonhZ f fls¢ disal eddpontibn Iof %tmadl(énd
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fastener 1Qekto Ql(ﬁ‘ltgel@ngngtﬁg'tﬁ'pérﬁltgr% rfigrh- 1ip00p51 WARh SBGRndN 16! &tenkllng

actuator 12 has been advanced countercl ockwi se conpared to the positi on
shown i n Flapproximatalyd 18Gislegnees lrmhq §11Woc>a@wda$§¢¢oﬁlenm%¢}sed pesitfamayforchs ough

1 b FIG 11
Ui T evogs el Alel e B Trstneln L R P 4 Mot RS iy Bkt B Pk Bine” ' "
upon 9 Vmetiyefnsfela@ oﬁwtm%néWQUaW i$ Hbied tfﬁ@alﬂ]ﬁbt@hﬁ#ﬁ?@@s ﬂlhsﬁiﬁé&&é&ﬁ@gi

(retracted). This results fromthe lost notion that results when |ink
member 14 ia sppirate npieem finot fagtgnérn 10.c thepawp smay t be dotegesl T even Slrdmeey 70

pushi ng di rc%%gtln}/ctlon cam surface 68. To retract

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

causing fastener 10 to rotate and begin to retract.

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

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



fasteners 10 fully, actuator 12 is rotated until detent rib 46b snaps past
detent rib 48b. [00561 Referring to FIG 8, when fasteners 10 reach the
fully undepl oyed position tip 64 nay be disposed fully in slot or recess
62. Further undeploying rotation of actuator 12 is prevented by |ink nmenber
14 which is prevented fromfurther novenent by fastener 10. [00571

Referring tonddeShe %tt@{:}ﬁn@ht AEhH AR is iein Og‘ﬁétugt%é d?pcfé’albt'ﬂgt%d%érafc&rd?e‘irhns

t her et hrough, which align with correspondi ng openings 52b forned in port
body 8 wherresudtstfiem dhe lost imotiohehairrdeyls oylea lpdsmntbnr 1®pepuldugg @Grdotapirb2b

may be used by t.he urgeon to s tur ect ort i eg ral
oY achment CREPRLATS IR PSR AR sl P oBeth e AR s pesgleR B DGR
attachnment mReaN GllySa&havhn MstrbQtdd unfitdstaitaib 46k snapHpasirasiemr s 48h. are
shown in the| r actual p05|t| ons when first ends 14a are supported by

act uat or int e un | 0 ate Referrln
Co Fr oo, Wl ang 18G6orBead FLG T ekt € B i T PRep brelar Bl 1 on
i ndi cat or agydn B@rdwpegbd%uphﬁ SR oH adREs 67, ngur@%r%maeﬁwﬁh%%@ﬂoﬁ Bﬁa@t&étéﬁhm?nt
mechani sm as enbodied in injection port 2. In FIG 14 e attachnent

mechani sm il@ isnprevénsed diyr bkt enkmbendieipwbicddissprevented fmlftirtlm. mpmemeritsby
posi tion, C%etent 6' b 46b is clockwi se of detent rib 48b, and thus in the
undepl oyed %f'éeﬁt position. In FIG 15, the attachnent mnmechanismis in the
actuated or deployed position. In this position, detent rib 46b is

count er clootkwi se defetengnto FIGS48bandadd achuatori h2 tihdudﬁpbpyéngsdéﬁerfbrmed

iti . 06 5 i trat d t f th t at
bt he i t AEHRRTGUEN BBtk v RCCuisshOT - refings S3P friiciiiag! hsdy R Phrbeq. -
such as an JdnlaRirkigdn!18€ KindeRByed” o@mh ad;ﬁﬁiﬁ%@' 3oacdndi smn%ev tse)h%dby mﬁeegr al

with actuator ring 12. Any suitabl e graphi i ndi cat or be used,” and may
be printed sorgeon tosuterevinjseticppirt 2o thwréeg@hatttamreernméamsm%n@t Lb@diy 6 may
i nclude indicator 76 to provide a reference point for the novable indicia.

Ar row 78?%% be i Q@f&ﬁﬁg th F1GRdI198Ine 13h&hdhdhGfehi Hehadi®h 1i9Wh&n SGLHEL OF
12. [00611 FIGS. 16-18 lustrate the Tocking connection between connect or

40 and por tactuatmiyl 26 Lirﬂd Bembersi 13 e stepl indedr pauad pesitionewherfirss bodsi I4g afé t t i ng
or 0%e- seet ISURPOHRHY TBMHRCRoM 56 SeRBHEL ) 1 Gi962eutLHERE T tting 34 and
tube 36 aligned in circunferential slot 78c of
[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.
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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extension 78. Connector 40 includes a pair of tabs 40a, 40b, extending
outwardly therefrom To assenble, connector 40 is guided along tube 36 and
fitting 34, with tabs 40a and 40b aligned with openings 78a and 78b of
extension 78. Wth tabs 40a and 40b aligned with circunferential slot 78c,
connector 40 is rotated to lock it in place. During rotation, detent edge

78d creat eg)y' BkteRdiSH @@CGFR@p@ﬁ'éﬁawE 'E%tén@ﬁoﬂt?é)nn berostsast?%t@focﬁﬂigoh&ctor 40

di rensioned'to allow tab 40a to be rotated past position seen
in FI G 18.geh@@b Hidpo&d aJQ)ut Ifittisg Batapd telaf 86 yligagl BOcwhintferemtiyl Het 7&mofabl y

secured to the o] i.n tio ort 2t oV fasteners. 10 to ot ect
dser s fromarreraBnal atpsuht 88 ogleRaR Pl pE 18 Bln 1 DB FRENTRE TRl on
port 2. Safigéfremp ﬁ&agseﬁbwdeén&e@y 4835 phiBd aRARYWLEY 38 hid SAirRNTh, RAihSEss
center 86 defining annular recess 88. Safety cap 80 may be oriented and

retai ned t dtOargnédbb ehgpaskwith ppenings 7aBmyan§J8b a>lﬁ|esteomrn 7duVdith tabs 408 antbMtct ed,

e L e N R R O W

t o correspagehig, deéntleigs Rhoéréatgﬁmté}@&éno‘é%oklﬂg Eh@%taﬁon of @zﬂﬂ4(7a bands may
have ribs as shown. Safety g 80 is secured to injection port b

inserting ailmaml@leldépéﬂ@‘i‘&’éﬁb 1 bggotatadpasty ke ockedpesitigpseepmn EIGa 8 sized
to retain tabs 90. Fasteners 10 are thus aligned with annul ar recess 88,

whi ch is| osazged t o @Gl aw fiast/eessedOcdposhaviat engete Wehbo4tly Gealras tb ABe
safety ca As depicted, since arcuate retention tabs 90 and arcuate

slots 92 art@tnoescgfemept\r@n port Rdo ccs‘eerrréassﬁnzes 1&g pe@fa@tlusyrSSfm@@pldmal@Kyomm 80

is not indexed to.a osut

port 2 1 ' gt e PERE Saflidbleolay vl "L 5By PR RO BREHL N
rai sed a plashalat ivh 84 ahd bﬁs&ﬁcén@brwmfﬁﬂlgaar{?@latr%ce%89p|S&ﬂet§'éﬁf§ 80@maybd hough
pull tab 94 may be oriented in any suitable orientation, in the enbodi nent,

the rel ati \ﬁélenEdsanmr@wrt@éttﬂemﬁctmn port ghyough amdsuitableacanfigutasioni 4 depisted90

| ocat es pul t S ~ta the direct.i of coennect or,. 4

and stot o, godkad igeudR LR oLkl PR s e R R o RS
t he attachm%ntter rs%schasﬁtm Feéntish @bl URL afb mpe@rwagﬂaﬂerﬁimy&o%rvsésb&]dmg
comercially available instruments or by a dedicated applier. FIG 2

i |1 ustrat esreysps slets 92gbess sedn ip FIR§i 3@ émd atanlonay haviecbs as BOwni gﬁafeéﬂ ap
posi tion, s{i‘)hlts Yalieq HERR p%‘% ibnrzepg}’n‘%?:?{nﬁ a?&%?é Ll %%oh %b Céd 1(?1'?0 Q% Ete?sloté t . :)S

noted t hat € practice
an applier 92s whith dre RiZe@do trétaltnh@bssspIBCFist@lersanphrbehusemg@@d rmﬂi arﬁh@mr eé&@k

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

position between pull tab 94 and arcuate retention tabs 90 locates pull tab at 45 degrees

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

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

applier embodiment depicted herein.
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11 [0064] As shown in FIG 20, applier 100 includes body 102, |ocator 104,
actuator 106 and safety switch 108. As will be described below, injection
port 2 may be assenbled to |locator 104, with extension 78 and tab 96

di sposed in alignnment slots 110 and 112. Locator 104 is angled relative to
body 102, allowi ng for easier and better visualization of injection port 2

during i ntatio dj i i es
ond the SHER 001 Tiks sl [EERIIBONTTRE! LSPRCE oy (P Meafor 184 afl e
body 102 i naddushsy fwitsh 165 dAs ecldibd dastribed bdloRaingewtion @Rkt 2 mey babisenhbied teach
other to coptain e internal c onent cept .for. |locati.n i.ns ,
bivot pins DERoRRtehIE Tagion ghBeRaR, &8 GHBRe i ShenBed 108 Bols FIF
simlar to |gaeht @4Nehnglb@eedtivedo Bolp 1 @DRllowldgUst EAI@AndBeREtBHAIIREiohid#m
body half 102a, fit into respective conplenentarily shaped openings énot

i |1 ustrat edinjestiopquiyt Badyringo@iplanthtéon. edydbe smbodiofent liepistads akhiet gnalé i3 deat i ng

pins 202 in,the openings.is suffi.cie to, hold body hal ves 102a and 102b
t oget her. PF?‘%eef(?%Srtt}éGy §ﬁtpé)rﬁﬁ%ﬁ?<})éﬁd§/'qg§fs ]nd(;CIPr om body half 102b with the

openi ngs carried by body half 102a. Any suitable configuration may be used
to assentibossiand seBefesingid\FIgal,dedy023 inchales Py and getond halve® 0651 andclt0dht or

106 includes fifrst, and second hal ves,106a and 106b. Locatin ins. 204,
sty at qrssembRH SARAE SfRh o Aovdiy wF IRGrRT Somachny *Eate dablitaing Bits

conpl ement appd, pivet paRad 4eRERhipAsps By hdlVésstonatagd) 02 arCLYsthMialakhildQA6Db.
Pins 204 may alternatively extend fromactuator half 106b with the openings

carried by eashuethenr ha¢atingQeas 2@dyillugdtedabs extending diamthodn halfylQ3e, {iséafot o

nbl d sec tor..h 106 d_ .106b .t aget her. h 102b
"ol udes pi TSOSHh CORPISRICHY Pobareareg s g HUrut T Bty pelf 28 d bena
ext endi ng t BAYEMeR] mem&@ﬁt(yléﬁa)cm %k@@o’mﬁ%emeﬁm s Isl4dficieRotyndlal f

] i
102a i ncludes pivot pin 118b (see FIG 22) which rotatably su&ggrts safety
swi t ch 108. b@buokalves Nde and 282k pagetiepbPins @03 tnegy a@anatiyelyuxtend \bedy halda and

106b, and et itch.108 nmay, be d f ~any .bi oc atible material such
2s ol yoar Sipiarth TP pEPRRRER REopE nBao?h) Bl AaRHRF ot hes cam
120, drive ghafth adsdmb 4dd sebhredob) Ralsbaf2ahad 1006 togethehaf t pin 126, cam
return spring 128, safety biasing spring 130, and actuator 132. Actuator

132 i's Co[(glof“i]gur ed kgtuggofr Ei%% i;[lcquedsef‘(l)rlstoynrées%or?({ hﬂggsepdé%yaql%nlt06b. Locating pins
204, illustrated as extending from actuator half 106a, fit into respective complementarily
shaped openings (not illustrated) on actuator half 106b. Pins 204 may alternatively
extend from actuator half 106b with the openings carried by actuator half 106a. Any
suitable configuration may be used to assemble and secure actuator halves 106a and
106b together. Body half 102b includes pivot pin 114b which rotatably supports
actuator 106 at one end, extending through pivot holes 116a and 116b into opening 114a.
Body half 102a includes pivot pin 118b (see FIG. 22) which rotatably supports safety
switch 108. Body halves 102a and 102b, locator 104, actuator halves 106a and 106b,
and safety switch 108 may be made of any biocompatible material such as

polycarbonate.

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

cam collar 136. The upper end of shaft 134 has a “T” configuration terminating in cross
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of t he attachnment nechani smof the nmedical inplant. Cam 120 incl udes shaft
134 and camcollar 136. The upper end of shaft 134 has a "T" configuration
termnating in cross 12 nenber 138. Camcollar 136 defines a hollow interior
and a pair of spaced apart, conplenentarily shaped camtracks 140a and 140b
formed on opposite sides of cam collar 136. Upper end 122a of drive shaft

122 is di fot i h I ef ol |l ar

136, | (S:ap!t ar eﬁ%gﬁ’gl n%lbwgleﬁ?a&ebs%hg%ep% h@gééw %&ﬁéﬂe% 3 éd”ngﬁ Sp%fg sﬁm zed
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132 are nad uid crystal | ymer suc Vectra’ drive
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return spri mﬁ% t t1epi SS
st eel . [goégb]gk%gﬁo 120 ?‘g)br et al n %%ﬁgnﬁﬁbﬁgaﬁc}?tﬁ|t§#r?§g§ldglge gﬁ%ﬁkﬁ{ mdaand

in one enhindingeediprosatein. a@amhlzﬂo depé ehaftdll%md ecugont3d eay@enmedd bfhanyl 36
has spaced apart, en ra |y at ou sur.faces 1 142b tracks

rhr ougn whie et e hiRos subicTen: GhBtes w1 cBEEA 13208 SPh6d Rl 6B ar o

di sposed beLueEsd g A8unst I 52 AtARadNer alﬁaﬁlid rpgtaEshly MeLQbh é?,OVédtn%WSLépza and
102b. Cam col lar 136 al so i ncludes oppositely faC| ng channels 146a and 146b
(see FI G 28) driwhiskdft d221sguadbeaf & BPEBXS alchraechrlybcaDrwn shaft pgui2éemdicaga and

148b (not il | ustrat f or med rtions. and .102b respectively.
o o DB M PRl o0 hBe el Sh B Lo anted ey ched
bet ween actuator hal ves 106a and 106b. Each actuator half 106a, 106b,

i ncl udesjoesscam t r d&am 130 defetaiead bytwaepdiody oforspec ét2apadt 10&b| lasd 1i50aneand

150b extending. fromt terior surfaces of actuat ves 106q and 106b.

Cam tr sk ERPOREmerEoehgior B 449 Gtesh 4, BRpRC i GEMCT L 6 BePaees Bar
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downwardly T nto body 102. [0069] Drive shatt 122 includes annular collar 15

whi ch is rdomnadedltiese sur&tcss 1mbaardn1d10bhﬁe4dhsmmed betwess gnisleodilisflddaed i14vtbody

hal ves loza}brarr?e% i% %By pgret;s ns %)ba\ll Srllc}/ 102%'. C)(Easm :chl?ar 136 also includes oppositely facing
channels 146a and 146b (see FIG. 23), which are guided for axial reciprocation by
guides 148a and 148b (not illustrated) formed in body portions 102a and 102b,
respectively.  The upper end of shaft 134 and cross member 138 are disposed
sandwiched between actuator halves 106a and 106b. Each actuator half 106a, 106b,
includes a cam track 150 defined by a pair of spaced apart walls 150a and 150b
extending from the interior surfaces of actuator halves 106a and 106b. Cam track 150 is
configured to receive and guide cross member 138 as actuator 106 is rotated about pin

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

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

Cam return spring 128 provides a nominal return force against cam collar 136.
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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 foll ows camtracks 140a and 140b, causing drive shaft 122 to
rotate, thus converting linear notion to rotary notion. Camreturn spring

128 prov a norg r I 0, I . |
Fl exi bl ellosﬁgft 12? @gi)lgusg%%rl? %Ef u@ﬁ%ﬁ%fﬁep %Huf@m%?) ?H)ggSéégfmgdglrnn%gggédyeach
body hal f HaOR2E)2a1Q22h, whick suppgap e bérfdeinbRedbliershbft edddbihat phradits th2 4otahat

permts the rotary notion to be transferred tg actuator 13 ichis
di sposed atMelPraitybe thapsfsire B aguRE 138 Rdfeh b%r(?l%&g Pphan alﬂgéxlie tivedpdhe 124

may be nad ui gabl L1QC aiqb L ale, . SU + al

toel . In ahih GRACNOR ] HObCHRRIOkRy WhBA B ork PR HhBBhaH

const ruct i anateralf buch aseqiialescoteel. himvimembaditniepd depiaydr $leriblenstradt V4ahgsed

t her eabout. Ends, 124a and 124E of flexible shaft 124 rIHy be attached t(P end
t

122b and atRAdRd conEBIClion S ER 3 \GEMET GORe ARYIng UMb LIS R¥ssh & WHE chirappe

suf fici entlyelhyfut S Eh@d 834007 188Gbs f%'xﬁi_re SRAPTRVRRY behadEHdTh 28d 1986 and
rotational notion. In an enbodi nent depicted, end "~ 124a was overnol ded into

end 122b, aacthaenmd 322dkpastiselpyiesay fsutablemenmer twhattosuffiG2ntly Ainiterotationaékyd end
124a coul dgge qu)ess fit int.o.engo§122b, an end 124b ov rgDI ded i.nt(a
act uat or 1323V HHPHEVERUPHMbEMITR st fotations) motion. B fy SEROdRENTSeRiStEd §id h a

cor r espondi i, GH2HEE moRiet NGt @R 11996, 34rdoBhd0f 240 6@k YreskOrht 1o alchawragzenbl y.
[00711 Referring to FIGS. 21-25, actuator 132 includes disc shaped nenber

158 and sh@mern&%lﬁﬁnéd'aﬂmgotdé\barme fit o ehd da2b, Tand endp@db endrnafldeghiafa 160
includes a pair of . outwardly extendi t ab 62a and,162b, Locator 104
el udes nufstoeior e P LBk a8, oriavhEnie B Ry e BT Ge sSSPty
recei ve anchhRicfoald YorTigRPRIoh of Métator 169 to AN adsBbHdes two outwardly
extendi ng arcuate recesses 168a and 168b configured to provide assenbly

| for tabs, 162 2 | | owi b 164 t. i d jinto, b
T66- ThoBhot ha_ dieOnaBs TAGS a2 RushRe SR dnlides & b REbEb4 8 5 and
162b are | pGR1IGH RRAIBUPARAFIISYRBEEMIOHR et dbshaftaldodntinges Ppat bpn of

actuator 132 while retaining it axially relative to hub 164. Stops 170 and
170b ext encoutwerdhdexterdingriappéra agdil p2le e Locatar, 104 michideg hubd 64 detiningrbood

cCtUatOf 195 B8 rdf BHI TR FEPLE! o2 SR pd kot 1 o
includes two outwardly extending arcuate recesses 168a and 168b configured to provide
assembly clearance for tabs 162a and 162b, allowing hub 164 to be inserted into bore
166. The lengths of shaft 160 and hub 164 are sized such that tabs 162a and 162b are
located above upper surface 164a of hub 164, allowing rotation of actuator 132 while
retaining it axially relative to hub 164. Stops 170 and 170b extend upwardly from upper
surface 164a, limiting the rotation of actuator 132. Bore 166 defines a central axis of
locator 104 about which actuator 132 is rotated. The central axis of locator 104 is
disposed at an angle to the axis of the shaft portion of body 102, as previously

mentioned.

[0072] Hub 164 includes a pair of oppositely extending tabs 172a and 172b which
retain port actuator 104 to body 102 and prevent rotation. Body halves 102a and 102b
include respective recesses 174a (see FIG. 21) and 174b (not illustrated) shaped
complementarily to tabs 172a and 172b.
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di sposed at an angle to the axis of the shaft portion of body 102, as
previously nentioned. [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 hal ves 102a and 102b include respective recesses
174a (see FIG 21) and 174b (not illustrated) shaped conplenentarily to

tabs 172gyp5d 172bRef%fhn%093§t% ek iang 28] & pEd FembeP 1996f Zcfuathl BX2 ighaped
menber 158 of actuator 132 is seen disposed WIFhI n | ocator 104. Actuator

132 i ncl udeseea disposedbvithpalosatoag@ft Auwvater 137 dwluded a1yah of exaced dparg postom

dj t i ph 8a . of,. 158. P d .17 d
ol onent at 1EFHTRE CuRERSE aclsieh penahiy JoRERE MAmbPLs S PERel RRage
ends of postgblabanand dbedéRatiiFPRitiedpdng@sH. Sin the dnbiodimentRRpicted] 7ha and

176b into openings 54. Any suitable configuration may be utilized to create
rel easabl e digfat erds ofiposteeleivaaod UaToprelt@perad do assistian gviding pestrabita avfl 176b

actuating actuator 12. Q74 i sc_shaped nmenber..158 al so.inecludes a ir of
pacod noar I Apngs . A s RafRRRG BRE eI R P Mg S B o
peri phery 1b&deed adiedtbe13210i3. actdafor 1224pdbld osdchaki@g acamot 18a at a
cross-section taken near the bottom surface of nenber 158. Cans 178a and

178b i nclude ranps.180a and 180b i ch start at perd phery 158a a | ead out
Lo surt & 155a’ oRie s R IR AR Peflden 2 paP ol BAG i B (780 gF i .
shown i n t he7syHpidh BRivhd dRBV&HEnASupSRIREY Fdny pBdptiehd 1 88 LoNmbmBer 58I KIS,
100751 In the enbodi nent depicted, locator 104 includes a pair of spaced

apart cant 2T dlustratgs pam 183 abmdropg4dstiondadieningel thg boftemiweace atimegbpr 158.

respectivel y. Far.clari . Fl 27 idlustr rrm 184a .i n .cr 0ss-Section

[ ororCt iy cubams ge§ aBE1 7y inhidR seflps) 18D R 3565 yHilR ARy PRhET IBF S O
ends, arnms [k8daunifsdrfabs 1824 Wele 1825 Respettvely. NWacHkyrfacexisendi 8 il anaes 188a
and 188b. Fl anges 188a and 188b are shaped conplenentarlg% to recesses 56

on port bodshosn indhs embedinneniodepirgerhes geaegby havag asenstpMjraéivs.on port 2 is
retained by |locator 104. 10076] In the enbodi nent depicted, in the

non- act uggeeq st at ejn BRSkMbIJiBRNAMEiEEED Idatdr HRNelcAldeY RlphFNed spckd aphis
184a and 184b, respectively, although posts 176a and 176b may be at any

posi tion t heantideyer argpoifde and 1pdisicacivhavitg tihd3erandat§ohgrespestively. dior gletithat or
FIG. 27 illustrates arm 184a in cross-section taken through rib 186a, at the same level as
for cam 178a. At their distal ends, arms 184a and 184b include respective inwardly
extending flanges 188a and 188b. Flanges 188a and 188b are shaped complementarily
to recesses 56 on port body 6, configured to engage ledges S6a when injection port 2 is

retained by locator 104.

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

recesses 56 or contact ledges 56a, thus releasing injection port 2 from locator 104.
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12, which in the enbodi nent depicted is openings 54. As actuator 106 is
depressed, actuator 132 rotates (counterclockw se in the enbodi nent

depi cted when viewed from the botton), advancing cans 178a and 178b such
that ranps 180a and 180b contact ribs 186a and 186b, respectively,
deflecting arns 184a and 184b outwardly. Wen surfaces 182a and 182b engage

R R T R S T T A e

to nove ges 188a” an extend into

recesses S6with egendias hobealges ahbaab DHWspbeddeiasiing 1i10j 2t 110N rgdpédtivalyf (seem
| ocator 104. 15 [00771 FIG 28 illustrates injection Eort 2 di sposed in and
retai ned byFlCodainnt seauin FI(y 38). AstdepisteshposubGapnid 78R ¢xtead g oprripesEt i n

slots 110 r iLyel S : LnRFlG.

depi ctod, pacrbityel SRETHE 1seash 185bGddine o BN B GuRRl 1o 10
fl anges 188waarghfetB&hp @Rtiendnmgtddnbdnjeci@ss®s 1 2GviRhdNjedRdn peddeass iséaed
Safety cap 80 is connected tq injection port 12 when injection port 12 is
i nserted ilA©JosasenatWy caysaing dasienerntf matsesnsr E1GES8 not seen in FIG 28).
[00781 Referring also to FIGS. 20 and 22, to insert injection port 2 into

| ocat or jlk; act dferingQbsol 1 KIGSenbadd 2, tohmsérn ilgedtoyabrpD sitbiledatsol ouhat
actuator 132 is in the undeployed position. Actuator 12 is oriented in the
undepl oyed 3sBitar K inRaentsddpt g undsployed Pasiion 1994 thakj ackatert Ehsiom Kikisi ng

78 and tab [ | I 1.10. - Lyviel v [0 at or
106 may, as‘g%%Fﬂﬁg{)‘fg?%éé I?’n%ﬁﬁ}é%rzltl}?lsiadr%%flﬂeéénathéi?@@%%&le\r%é%sg{égr gg%}nﬁ%‘fcate
whet her actib@t BEatdO 604 Swithikkignsion hbesing I8 phO Y96 idadpesedSincilodsl 10ndciked | ock
icon 190, and indicia to indicate whether actuator 106 is in the depl oyed
state, sucHes®$cliividked |ock icon 192. Such visual indication may be inciude
by any suitable manner, such as by nolding integral with actuator 106,

appl yi ngeas) a adhesdtygof i106 My, SdsCitlust@dtedlin TRIGNQO, @hdledet b yviqual asdiv@boto 106.
Wth the indicator illustrated, unlocked |ock icon 190 is visible adjacent
the upper ecagigatsrvhseheyaqtostor 40 isduldningihp spdepbeired gatatsiethas wHogkedilogk iFeth may
be wutiliz WMy [ r i

"ndi o1 &, [ ooBop iRl HRARH MG UERITER hinPGiModadid SENEEldSP | |
inserted tHoeki@bnan2. Boeh wbwyd illicdtion nsdyrtgaacludnbly bogatiadld maiee sdeishy
position adjacent the body tissue to which the nmedical inplant (which in

t he embodi rféﬂlﬁl%ewltfl&f@dwltg agriatarj K iapplypgr as @)adpesive film or such, or printing

directly on actuator 106. With the indicator illustrated, unlocked lock icon 190 is visible
adjacent the upper edge of body 102, although other configurations of indication may be

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

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

122, thereby rotating actuator 132 relative to locator 104.
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to be attached. The angl e between | ocator 104 and body 102 all ows the
surgeon to visualize the site directly. Wth injection port 2 in position,
the one or nore fasteners 10 are noved fromthe undepl oyed position to the
depl oyed 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 al to r ) : S. ktch
108 is r[@fg.]1 gt ed ablg(atta %f@gﬁétg%tﬁﬂ?l%@&ﬁﬁtﬁf%ﬁ&ng F?)é@gﬁufﬁ ? abTh%Sé;{%?geom ower
openi ng 196betwedr ouensepnat andtte 94 @6d slotskd Oraod df 2desieotinelpipretenpport bddy. 8 Thi s
action causgs cam.track .150 to nove cross nmenber 138 downward, causing cam
ol | ar 136 Fomygmie M riAE e Tol5s SeRhEn B Arbd 4and GOR Pk or 139
relative to |locator 104. 16 [00811 Rotation of actuator 132 actuates

act uat or [@2]by r ot@uvdermgtuator Miveearhgnthemdeployedposiien leckbenwbdA4 T8urgediintab 96

and slots 110 and 112 especti vel vy, vent rt body.8 romrotating,

a1 owi ng. r cHeRer oeerhdh 1 o B Aetuor S0 e BBy sbRestiny e oRER e c o
actuator 19&&&@& Qﬁnsm% |T'_§’O 9%@&&%%&% 1940§1‘13fﬁéi91‘r‘tl‘;pf6t pr%a@cels%ﬁnﬂ 2s }Hcﬁ&‘ﬁ thit O
upper opening 198, retaining actuator 106 in the deployed position. In the

enbodi ment 1¥emiaps eatp uppei ngeri@D 168, awesidingckoatdiblebsigied thaif dchwit@ntd6y and
roduce sound as | ockout .ta 194 spaps ,into er openin 9 rovi di ng an

Dudi ble of itETelerRacuagt Jacor fatersandr crapub Bl a AR sFadn e Pk her s

10 are depl gyefor 1dd M-th@‘%eﬁlbgézlﬁ%&%(ﬁg abtlatht B hd9bedH fofateR A B RNerd00 4@ the

depl oyed position, actuator has been rotated and fasteners 10 are in the
depl oyed poisi the agieploged pgsipemdaviag qenethaed duybadystisee, swblrsabe rémuy geaths

sheath. Ca 1 an b have been rotated to.a positio er rfaces
T8%a. and 180Gl 25k G0 KErRevE En T9AR 4ha Poneeh R Siire’ TR L e
def | ect ed opjyndhiys 386 ahd1aBeh, flvARARSs 188RaANAAPABN&N&! BRivadd]$ RASIE chak N
recesses 56 and not engaging | edges 56a. Wth injection port 2 secured to

t he body tiRanges 188aland|l€8bate hobspesedtinredkdses tthend sor gegngingaledgdst Hur aw

| ocator 104,,.leaving injection port 2 in place. |f a visual .indicator _of
the state olitdieahinaeneiehdnitaqpl Py ant rifes Ham Ihifam o2 he
surgeon C"fmsur%éﬂn'mé/yh@ftl?d“x’fawtlBé’dté{t fac aBing iGN irSplhed. 1Y adaRkoMeRatot 00831
The attachment nmechani smenbodied in injection port 2 is configured to be
reversi bl e sfothe state ofdemttdriva¢ntimeshamsm i ijcdededowitp dhret inmplamathelsergeonsdn such

as to repo%gB*}%gbehgheogttarcﬁggr\{temelc ar];igr%rf% utﬁ% d%%fo'ygé‘_t- To do so, with actuator

106 in the

[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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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

Wi th recesses 54. Safety switch 108 is rotated to withdraw | ockout tab 194
from upper opening 198, while the surgeon pulls up on extension 200 of
actuator 106. Al though camreturn spring 128 wurges camcollar 136 upwardly,

menbor 13801epRurd dal foe By iR hect bRk foby i B EEna RS 12

novi ng f astegiQted ok Petho @ t he depl oyed position to the undepl oyed position
si mul t aneously, while cans 178a and 178b di sengage fromribs 186a and 186D,

| | owi fl 188 d 188b t 6.and | 56 t
Fetain HPce T o yBRen, Mmetits beb i DR sh R Tbe Dt e Rl SR Y e o
the undepl geedn@Psd 41l 1A invieRGHD UThe fo?égoiln%dde%ﬁtggﬁ)nidﬁo@e oPYRIre BRBAdiRRNE W,

generating an audi bl e signal that actuator 106 is 17 undepl oyed fully, and
i nj ection Perinventios hdetbgeh ptesentednfernpurpesdy of iildustretiem andrdgsapigtion.ellotsatasd or

d. [00841,] . .benefits.h d i bed which
Fosul ¢t offretieg of: i SBibtid et Uiy BENEVERANT o et By e
descri pti oMdffiafiensér viRiaEoREO BbdtEE fn 1Bdht of IR dbBveftatiiAgd aphd@Rbrivgeent ed

for purposes of illustration and description. It is not "intended to be
exhaust i veembodimentsniveret ehwsemaaftdeseriied mherdsr éeiibestraty thed pratipsedf the

Modi fications or varjatiqns, are possihble in |ight of:the above.teachings.
The one- or Teren ARk HEREL A BRI s dbfebner i oraRERIE B SRS

i1 1 ustrat eufiliR thE invehidrein vafiotdieémbodiments iafd wathd,atibs Ploaltichtiéds AR dus@di on to
t hereby enabl e one of ordinary skill in the art to wutilize the invention in

various enisotlienantienlagingsenganteripipteduslt i antendedt thantheassope @f $he dngntien behe
particul ar e at Jt.is | ntended that the scope of the invention
be defineggﬁgdﬁﬁgﬁ% aV%%ﬁgagﬁéq%%g&ﬁ%remﬁth. 18 What is clained is~ 1 . An
applier for attaching a nedical inplant to body tissue, said nedical inplant
having a deployed and an undepl oyed state, said applier conprisingi (a) a
handl e havi ng an actuator for changing the state of said inplant from

depl oyed to undepl oyed,;
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(b) a shaft having a proxinmal end attached to said handle and a distal end
extending therefrom (c) a housing attached to and extending from said
distal end of said shaft thereto, said nmedical inplant being renovably
attached to said housing; (d) said actuator having a first position which
corresponds to said undeployed state of said inplant when said nedical
inplant is attached to said housing, and a second position which

corr espWiasistatais@d ds: depl oyed state of said inplant when said nedical
inplant is attached to said housing; and (e) a safety switch having an

S U I g8 A O B AR

wher ei i deplogedaidiat oideptoypd saes sdd bpplit comptisiagr responding to said f| st
position and a second_ sl ot. corresponding to said second p03|t|on aid
safety switéh béj h@d&ﬁﬁvgar@ua@faa@ﬁg‘a@éhw% the states |0§tsaighnPaB; §oBct uat or

is disposed at s t b n and said safety swwtch is in said
unacti vat ed posi ?i:eglo% ng) l%n%@ g%(ge said second slot when said actuator is

di sposed at (spi d assledntlayiagi 4 ipooximatl eadi ditasieddety ssidi hamilé santdna si#stal end
unactivated position. 19
extending therefrom;

(c) a housing attached to and extending from said distal end of said shaft thereto,
said medical implant being removably attached to said housing;

(d) said actuator having a first position which corresponds to said undeployed
state of said implant when said medical implant is attached to said housing,
and a second position which corresponds to said deployed state of said implant
when said medical implant is attached to said housing; and

(e) a safety switch having an activated and an unactivated position, said switch
prevents actuation of said actuator when in its unactivated position.

2. The applier of claim 1, wherein said actuator comprises a first slot corresponding to
said first position and a second slot corresponding to said second position, said safety switch
being configured to engage said first slot when said actuator 1s disposed at said first position
and said safety switch is in said unactivated position and to engage said second slot when said
actuator 1s disposed at said second position and said safety switch is in said unactivated

position.
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