| NJECTI ON PORT [ 0001] This application incorporates by reference the
followng United States Patent applications, all of which were filed on
filed Decenber 19, 2003: Application Serial No. 10/741,127 titled
Subcut aneous I njection Port For Applied Fasteners; Application Serial No.
10/ 10. 741,875 titled Subcutaneous Self Attaching Injection Port Wth
Integral Mbveabl e Retention anberiﬂlﬂﬂ&ﬁ@ﬂiﬁﬁgﬁion Serial No. 10/741, 868
titled Subcutaneous Self Attaching Injection Port Wth Integral Fasteners.
TECHNI CAL FI ELD [0002] The present invention relates generally to nedical
inpl ants and appliers therefor, and nore particularly to an attachnent
mechani smfor use with a variety of nedical inplants and appliers for
attachi ng such nedical inplants to body tissue. The invention wll be
di scl osed in connection with, but not limted to, surgically inplantable
injection ports and an applier therefor. BACKGROUND [ 0003] I nplantable
nmedi cal devices are typically inplanted in a patient to performa
t herapeutic function for that patient. Non-limting exanples of such devices
i nclude pace nakers, vascul ar access ports, injection ports (such as used
Wi th gastric bands) and gastric pacing devices. Such inplants need to be
attached, typically subcutaneously, in an appropriate place in order to
function praqgerly. This applibation abécﬁpcbx’@&ts tiyh eefire neee cher &)llo&/mg rmhmdt SmteshPatent
devi ces be quick, easy and efficient. In n nst ances
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i nvention al so “enconpasses | oca an | nplant abl e nedi ca
device in the de5|red Iocatlon and quickly and easily actuating the
attachnent nechanismto secure the

TECHNICAL FIELD

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

ports and an applier therefor.

BACKGROUND

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

efficiently.



i npl ant abl e nedi cal device. Brief Description of the Draw ngs [00051 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 detail ed
description of the enbodinents given below, serve to explain the principles
of the preséfi®li nventTienpresgosyention, encompassesyal SHachmed Necdanism fonsecure an
injection port_with - t.ac i Yol i it h
thopr esent 1 rioepll JBI GBOREED od BEIRAAIS ARTLAG! PPhd BuAEERREARC R
FIG 1. [0008haybérersilsleaallotihgnhevingplaadble heedica) deticoro podetaciedrduizklyl and
[0009] FIG 4 is a cross sectional view of the injectjon port of FIG |
taken al ong | iRélly 4lon postiening or geneval | Although™ sandardy semmepdslpavailaple
view of the inj ' [ j i:

t he bottom of g&r%]ériﬁseg@?%ﬁ%é%drzljtoggujaﬁ tggg%%nghme%gan&hng%geis?%g%dtrrgrﬁ/teml&%l%
mechani smin témeomphysas taadapgpdiet tfoonocafiff lanl ifpléntalflei medicpledspieetin vide vesitedf
the bottom of the injection port of FIG 1 simlar to Fl 6, show ng the

attachrment nmeclR&iosntith aicklie#Re fasily rFvaENg GRS ritaFhmenbonechapsy 1@ seaurg the de
cut away view i; ' ~Section illustrating a fastener of the

at t achnent mclﬁmfﬁ?{g%ql?ﬁegﬁgﬁéeg?%act ed position. 2 [00141 FIG 9 is a side
cutaway view in partial cross-section simlar to FIG 8 illustrating a
fastener of the attachnent rrecmm%é,l_ﬁ;o,jgm@img%%anced by the actuator
ring toward the extended/fired posSitiron. 0 is a side cutaway

view in partial cross-section simlar .to Fl dllustrating a fastener of
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fastener of the attachnment mechanismthat 1s being advance act uat or
ring toward t hgenert dastriptiopaxfi the anyentiod IgilenFalgvel and shea detapeds ideswripfion fod the
i njection port

og FIG 1, vvit{g? the actuator ri nﬁ1 pgm thEd to illustrate the
posi ti ons of tHRPAAIMRYS &R belowy. Fere Enerplain the princinles ofdh¢ Reeseul invention.
[0006] FIG. 1 is a perspective view of an injection port with an attachment

mechanism constructed in accordance with the present invention.

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

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

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

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

[0o11] 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.



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 systemof the attachnent nmechani sm of FIG é inﬁe
retracted Po8iti on TGP irpcide pufawvaynvien By gaidial crosgestion mivp 19i B ot

at tachnont ook eieof Ereer of iR, AEHALRL rcbifyiF (AR KEBFRE A gty dhey

16 i s an enl argeshtorfriagowaidahy extendddotred ppstispect i ve view of the fitting
and | ocki ng connector of the injection port of FIG 1. 100221 FIG 17 is an

enl arged, fra nt ary rtial _cross-secti Vi f Jocki : n
asserbl ed 1 800he 11 mpg i s RSRIRERL AEy thitrRl SPGB MO8 PR )
FIG 18 is an igostpdtiagd, fadtéag O tHeddttdcirag it infdch@iian $n SRaiktcnded/fieet [gisitidnar to
FIG 17 show ng the | ocking connector |ocked in place. 100241 FIG 19 is an

enl arged perspective Vi of the,safety cap. .3 [0025 | G, | S

per spect | ve“\?F%W of aFﬁbg\gp‘I 1% Sé%englft?ﬁ’é evbﬂovi’ 9" rtllain‘%ro{zsh%ctlléj?g{c@l%nto |FoIoGr't8 of
FIG 1. 100261 Gtfatingla ifastence Xt eéesttachMkaPachatisrvi @i &f being @pmhéedr bpfthe
FIG 20. 100271 FIG 22 is a side view of the applier of FIG 20 wth one of

the two body drtualessingHowrrithe metractadgrosisionconmponent's in the unappli ed,
non-actuated position. [0028] FIG 23 is a side view of the applier of FIG

20 simlar t@41 G 2ZGshovws rhgtoghﬁ_ewidfttﬁé Rféction 8NFEGI N Witk teDdti ek rin%
actuated position. [0029] FIG 24 is an enlarged, fragnentary side view o

the |inear to owit@dyodtnstrae teapostmnsfoft the lmplvwhen the fEsteneze arel g 1refrpeted 25
is an enl arged tog> perspective view of the |ocator of the applier of FIG
20. [0031] FI @988% s an enl arged bottom perspective view of the |ocator and
t he port

[0018] FIG. 13 is a top view of the injection port of FIG. 1, with the actuator ring

omitted to illustrate the positions of the links when the fasteners are in the extended/fired

position.

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

position.

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

extended/fired position.

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

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

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

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

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

17 showing the locking connector locked in place.

[0024] FIG. 19 1s an enlarged perspective view of the safety cap.



actuator of the applier of FIG 20. [0032] 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. [00341 FIG 29 is an enl arged,
cross-sectional view of the injection port of FIG 1 disposed in the

| ocat or of ti44esl appl i lCoR20Rs Gperspechive &revt @feanaappllereqonﬁqgctagmnaﬂanﬁéb@chaon
rotate the appl(ia_grfﬁﬁ yator to t he depl oyed position. [00351 Reference w ||
now be made i nPYetail~ to the present preferred enbodi ment of the invention,
an exanple of which is illustrated in the acconpanying draw ngs. Detail ed
Descri pti on[(0&036] | nFliCh@!fivd Explpdry, erseactipe Vigw, oflt?:«épm@f ef Elﬁge?oc har act ers
designate |li ke or corresponding parts throughout the several views. Also,
in the foll qubng descrrptioon.a kide vidw b tRe appldeoFtFaad 20 haith ek BF the!eRo 3ddy
front, back, inside, outside, and the |ike are words of convenience and are
not to be conshalvesdhawirgithe irtergak componente imiha oherpiedsean-adtuated postiqiat ent i s
not neant to be limting insofar as devices described herein, or portions

thereof, mgy,dpe attaﬂhﬁfés%a's'ihle'vie%\eslft!heaﬂsltk%'bfprG.ezmtﬁqhilm%-Flaelti@,rsmbwqbgitﬂe

nmore detail to the drawi ngs, an enbodi nent of the invention w now be
descri bed. [ 00B#tndRebmponengs inchéh@diedladbyatedposgidans shown an i npl ant abl e

nmedi cal device, nore specifically an injection port, generally indicated at
2, which enpgjes an h ﬁggelaa@ﬂ ReRQRSHHYSEH dfMin@aaRhAaNeGaMi Edin
the pr esenr?@gd\]/enti onﬁ@Ala{qthﬁ%L e{l at tagchfrtgﬁts lm&*crllani smis 1llust rgl\tyed In
t he figures asmbdiangnmeoftbeiapplieniof RIG2Pecti on port 2, the attachnent

mechani sm may be used with any inplantable nmedical device for which it is
suited, inclyding by wey Af; UBKRRS of YRS FIh@E RGFESTpIRPIOES
i njection pé@?d% (such as zgs‘égmﬁﬁ%&@g‘%%@@%%ﬁg?) ﬁ%ﬁg gastrlhc ;S)acll%rel ©
devi ces. [O0038HIG.”Oection port 2 includes septumretainer 4, septum 6 and
port body 8. Injection port 2, with the integrally constructed attachnent
mechani sm i ncl n 0 r.ef e r

plurality 01ffll 0 lﬁ)nk menber sz%lg.an[ éﬂg%fgkgagée%?lgp%c%%d%% Hggr%t lt?r%ngtg?q\%?}(]:%p%y
be made of anyadhmaeastnhé agpler of FIG. 20.

[0032] FIG. 27 is a partially cut away end view of the locator of the applier of FIG.
20.
[0033] FIG. 28 is an enlarged, cross sectional view of the injection port of FIG. 1

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

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

rotate the applier actuator to the deployed position.

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

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

Detailed Description

[0036] In the following description, like reference characters designate like or
corresponding parts throughout the several views. Also, in the following description, it
is to be understood that terms such as front, back, inside, outside, and the like are words

of convenience and are not to be construed as limiting terms. Terminology used in this
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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 |ink nenbers 14 ma e nade of .an

sui tabl e bi oot iHIQs el by limising Ansgéer g éFﬁF@s@eS%%’tgéﬁlefilwﬁWPW%{h%?fy 8
i ncl udes annu'éﬁ‘Ey rb'ef%ga‘r%{]edg@'a&ﬁ%%@6}9%%hérh8r'éh?£ﬁfns$UREﬁ%gOTin &t &Hﬁig t@RRIt

an annul ar portion. I's retained to septumretainer 4 by
plurality of pdrawin2g anintbodamentdifshxoiseentionvallglow essgesetibede hol es 24 f or med
in recesses 24a in port body 8 and which extend inwardly into respective

recesses 26 hof ™0 aBeiteinkNG el 4 RALE RN S dbP b SAPIHEbICHBARA débicePhafe 22

may be made 'of "any sul bi'oconpa e material, such as stainless
steel . [00411 shheifigsiboaprigsaath pat,gienenily Seditated Gt 2s whyghr embodiesehy aBachment
around the outer dianeter and the unconpres e%ﬁgi aneter is_.appr imatelx
18mm The exposechagisgeoasiructesh il aceidanes maldie fRfoiPress ivesy 'oxim.‘f’léglilt €
14mm The di st t the. l g i; r
Flar 18 s appiaerRardS i (BNSed SRR a QML BR0ONTY SRR
approxi mat el y 20fe tadtablemad enechaaisyn salfbenasedi wih tany nimipidaatie anédical dieviog hor
system under pressure and still allow a | ow profjl [ 00421 PI aL?e 28 is

. . . p e.
di sposed in revhish itligguitesk mciuding by avayof e6HNINE CBBRATRMASELS H{RICU4T access ports,
under | yi ng sepi : I r : o i isn FIG 4,
pl ate 28 does &h%}lg%gntsa{:sp wsigsdlgs\llavgl ﬁ)lgggfrlclbﬁﬁﬁ\éﬂg%%%g? Rﬁﬁ’t@gg‘gf‘é& ed, plate

28 is nmetallic, such as stainless steel. Wien a needle is inserted Lhro%gh
sept um 6 t 0 19938 r oducelnIRCLigR tREY Awincfudgs FEPHBIMT§IRIEY 4 FERIEY 6381d N9EH dY

order to adjus{.t i : i I i i6G:

w Il protect sfélﬂﬁcﬁﬁ? igégf %P ij'e @?é(#}ﬁ un(I:l?t lﬂl?cgééaéntg%%?g@thﬂeéc qﬁ%ﬁ %158 "Eélz&cfgg(a:g
to the surgeonothisRUadteddhe] Maedlaprilpdhd aplurgity bélink kenteeddi4 has bottomed in
reservoir 30. Plate 28 may be secured to septumretainer 4 in any suitable

manner. In the enbodjnent depicted, plate 28.is held in .place by.r LAl ng
lip 4a ext .erwi”ﬁg over ?ﬁgén Hé&lilghgr );e@ mpg’a?vg‘m%m% %eeﬁadge%flaqyn%ﬁcgégﬁ%l‘%
and 29. Initiamhderial ichi B RBicbh® #adispdsed dfartialipvarktliny irdérnain caniriuliarof! deptum
provi ding clearance for insertion of plate 28 into the recess at the bottom
of septum r et aietforer 4, adiaepnt analen fhay 181 Sepwm wtaings f, portibedy 8r anst #duaiprsk2 may

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

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

be made of any suitable biocompatible material, such as stainless steel.

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

biocompatible material, such as stainless steel.

[0041] The uncompressed height of septum 6 is approximately Smm around the outer
diameter and the uncompressed diameter is approximately 18mm. The exposed diameter
for access to reservoir 20 is approximately 14mm. The distance between the lower

surface of annular rim 20 and annular flat 18 is approximately 4mm, such that septum 6



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 dianmeter of sidewall 16b, providing roomto formthe annular lip
and to deformit into retaining lip 4a. Plate 28 could be insert nol ded,
with retaining lip 4a nolded as illustrated. [00431 Septumretainer 4

i ncl udes passadgevmpredsed appraximpiglcdminibe adeanateli self healing to enpaniagra Beid tight ch

is defined by fitting 34 extendi | phery adj acent the bottom
of retainer 4.Sy‘ﬁ.?Bleu‘gi§f pﬁ%ﬁué%a?dngﬁh%fogﬂ%%y%@ﬁgé'depi cted, leads to an

adj ustable gastric band (not shown), is connected to fitti n(% 34, being
conpr essi nglips2ir ged RatierdBtis digpasgdain repdss 362 Byrmedrindle bettor of ipptum fetqiner 4,

di sposed about tuhe. 36 and secured to_port hody. a crithed
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ribs 44. Sl eevg4dniRt kiQ¥Rall Sltebai Th (e drhithsliként Mf%(@d)tljlﬁtg 181 bem3fallio, aoeh as
ki nking when | oaded |aterally. 100441 Actuator 12 is secured to port body
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actuator 12 t opdndNgieta0It platemmy &ill pedt@stsesuhGehienaciiodgntined wel povitiephaiied
and undepl oyed positions. As seen in FIG 5,,@§)ort body 8 includes a )
plurality of deefhesk dp yhesuraeorothrorahdthy nesdle ieripajingaihal the needlethas bokpmad i nt

depicted, there are fqur | t u J.nel a
equal nunber of S &TF é@p&ﬂ%?%g @é&gggggx?eiigt,oa}%é%%ﬁr téa}\ﬁ/%rnggrgérgﬁéfl{eagﬁoiﬁ %?%RS n
To assenbl e acfhyah®bdibeent defiotet, Hlo@y288s heldaepERs b¢Setaintng hp Hgee@nding bvérahs
46, and pushed down, tenporarily deflecting tabs 46 inwardly unti| tabs 46

reach recessespa®hanydiiptate 28as hest aegp in §F1ES dpat and Fhehnittallye sctapueilip tacxeandes
48 h t hat t i t aj. {. T l. d th
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of recesses 48'P%' ween

8, as will be ggoottbedt seft@mAdtaided@4al MBainiag Bp 43 75 they rélkidaretigewte defoymed
about the central axis of port body 8. 1In the enbodi ment depicted, actuator

12 may rotate tormvelightdspsanppriosfof Hhsareripherypd grase 38 thesghyrstaghinanlptes?s  lghe

angl e may be used...ln the. i 4 i . I Sl d
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16b, providing room to form the annular lip and to deform it into retaining lip 4a. Plate

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

[0043] Septum retainer 4 includes passageway 32, in fluid communication with fluid
chamber 30, which is defined by fitting 34 extending from the periphery adjacent the
bottom of retainer 4. Tube 36, which in the embodiment depicted, leads to an adjustable
gastric band (not shown), is connected to fitting 34, being compressingly urged against
annular rib 38 by connector 40, which is disposed about tube 36 and secured to port body
8 as described below. Sleeve 42 is disposed about tube 36, secured to connector 40 by
annular ribs 44. Sleeve 42 relieves strain on tube 36, preventing tube 36 from kinking

when loaded laterally.

[0044] Actuator 12 is secured to port body 8. Although in the embodiment depicted
actuator 12 is illustrated as an annular ring rotatably supported by port body 8, actuator
12 may be any suitable configuration and supported in any suitable manner to permit
actuator 12 to function to move fasteners 10 between and including deployed and

undeployed positions. As seen in FIG. 5, port body 8 includes a plurality of downwardly



position, rotation of actuator 12 beyond the fully depl oyed position is
limted by end 48c contacting tab 46. 100461 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 preventjng actuator 12
from rotation addutwardshextgnding ﬁ%hﬁrf%m)m g %QHOdHPe?thquﬁﬁt?({;ttL%{gtaéﬁ ¥ quiil?X,

extended fired__stat nd i.brat:j lan Qa0 8hkBLr b8 SespBRdiAE$6dekdRed8,
bel ow. [00471 SR&?Seﬁia a@? 4?'2 '?ﬁg%{thgelg Igag?é&r%# W}?po?ﬁ]gpraced a?osgrt 1o%eniengs or
slots 54, whi cdach ayinperceagadgednby0. ahy asemnbibdotuaterst? wrpart bady & regesses t48tare

necessary torque to actuator 12 tq extend fastener 0.to the actuated ..
position. Sl otdignad s @Bhﬁpg@fﬁ%ﬁu%}ﬁdﬁfé’“@né%{@%a“]ﬁyg%ém (t:a:béﬁ@méf@ééliyéﬁlf%
i nstruments, r | | | P¥dgdshea ericeabess
applier descri%@%@gﬁﬂléwecé%re % Qgg d;h—%@%%g uaéaeigggggﬁgsfeallgiwteygo% regessgs 56

di sposed about such shdt @weiatopes rqhiaed/ thetdbyh Eredengih$ bf tabe d6t amdadeppieofitesesaes 48

the dedicated applier as described bel ow. 100481 Referrjng als o FIGS 6
and 7, septum #EPapeias axial ﬁ&‘?@!?ésbeéwﬁ?'h?‘%}“it?ﬂ/ pend Ip88:tf(?43(g ’taébg’ﬁlsée gﬁstcgﬁﬁ? ng
outwardly fro ez]:((,'u,acent the bottom periphery of septum retainer 4. Locating
tab 58a nmay be integral with fitting 34. Tabs 58 and 58a are located in

respective conplenmentarily shaped recesses 60Q forned in the inner face of
bort  body BRI i gni rCYERE aimRaTaldR BTy GBE] e PRt gsEotRod b & FidBaor
FIG 6 illustrates.fast 10 1 t AN BF 55888
fasteners 10 a‘%gl?o |1r§§§ts§%?{t§1d’r%§%ag%% P%éﬁ i eiogééggroggﬁsaﬁo%i%é?fa ggﬁmed i ngrgor’t
body 8. FIG TaltHouphaiy atieblef mgteoney be d&edi in tieerebddémebeciepited, whed actuator 12

position, extendi n% fromslots 60.  Rotation of actuator 12 noves fa tFners
10 fromthe reisrigtaied ipéay deRaying dirrstient ehaeg fapeasrs ilonto MysJe e Esployeq 1

are a series o t Qu oy i I t:of;
of the plural i%%/sgtﬁ) ’gcggtfderlnéefr%wfg(gr 1:1?0 eggﬁdnfgmﬁ%@%?g{}%%gg I{%ﬁgt&tl [em%%g?)g% flg%@gn
one of fastenesmaclig raydde the sane as for all fasteners 10, which may, in

one enbodi nent, be noved froma deployed position to an undepl oyed position

simul t aneoui@%ﬂ pFI G 8 de{eh% ‘égsgéng&%r%@(%fgﬁﬁir WP spdteapait ta¥seliRelAbtiEHast ak6

t he undepl o osition,
extending inwardly from the wall of each recess 48, and a corresponding raised rib 46b

extending outwardly from tab 46. The detent system assists in preventing actuator 12
from rotation and fasteners 10 from moving out of fully retracted or fully extended fired

states under vibration or incidental loads, as described below.

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

applier as described below.

[0048] Referring also to FIGS. 6 and 7, septum retainer 4 includes a plurality of
locating tabs S8 extending outwardly from adjacent the bottom periphery of septum
retainer 4. Locating tab 58a may be integral with fitting 34. Tabs 58 and 58a are located
in respective complementarily shaped recesses 60 formed in the inner surface of port

body 8, aligning septum retainer 4 properly with port body 8.
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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 kK 14a of |ink

menbers 14 #0r ot at Gy Gatusiraies HpsterarudPoin the, repeied POsIHART AF F8sPE PHs

di th it f - di d
w thin opent ngachn of SRR B rebf RSB Roror SEE R ARSI PR BAE 8 0P

mechani sm i ntigigstedtesa€dstsnb@r 10.2n ithe redteatied] omfired, geopitioyi pxtending dromrslotetfilch
in one enbodi ment as depicted is clockw se (any suitable directign
configured to Retatien ef a¢tuatar d3drones astenerrall SRy rBagiebagsition i ﬁ]ebexae@ged
passes rib 48bpos‘{'jhoinCh may produce an audible signal in addition to a tactile
signal to the "surgéeon. Second end 14b of link nenber 14 is free to nove

within slot 66 during actuation, as the force that rotates fa%tener ﬁg into
the extendedofsiti onFliGS. Br Bnargia seaigs phligyras tlistsatingothe 1PSTAFAN Ok &CHAE 1 2A@RE on
bet ween cam surf ace.,68 of .fa 0 i o r : 70,

act uat or 12, - ASGEE 1S pRetBE e Sk oPl Pefba R B BT Rl o by of

engages and pugkRferdd8inst bt same hagsr HBfastendratl Dnghichshaner oddeabadiment, bot
pin 22. The majority of the force fromactuating cam surface 70 acts
tangential |y omoretniiony padeployss, pasitionctenae pndeplayer \ROsitpsiwtapgayslyy FIG. 8
causing fastengr 10 tq rotate. .Duri i I g 4
o ne free taUAEIE IARR G o HoETBLRR R s, i inddoRg PhAioRTERRted

fastener 10. 8cdf1&ikly Withinl ot 82 sh@sttanetiard Gipi &t fsoi@texgosddouThibrévenaytip 64
t hough its ran?e of rotation, about 90 degrees as a result of the clockw se
T

rotation of acfromt aecidentallys stigkingiths SerBepr ory pengtrating |29 kRIS, Hrduatyy é& 1
bet ween act uat f?lraﬁtfeﬁga %{Etfe?%gur?tgr gigglfx‘ﬁfgg%% F’Jer‘;agﬁ)%rrﬁﬁteﬁ%@fr%?ess@scﬁéjgﬁcpfab}%6.t 9n

nove upward sl i y as all'owe anci ng of “the conponents. As

actuator 12 i sthiopcitesh, fibs 4biearecdisgposed slocitwiognof Hbs p-igiak isedn iBMEIGEN 14N FirktGends,
actuator camsurface 70 continues to engage and push agai nst cam surface
68, rotating fb& ehbpk membery 1hare wbdtalycerrsdihy aduatondB3spaped mag atyppsitions

been urged pastoTRRe™S (DA 41 fnbliey 8] SERRTEnth iV ol Bitliea 00

has openings 66 of fasteners 10.

[0051] To actuate the attachment mechanism, integral actuator 12 is rotated in a
deploying direction, which in one embodiment as depicted is clockwise (any suitable
direction configured to actuate the attachment mechanism may be used), and rib 46b
passes rib 48b, which may produce an audible signal in addition to a tactile signal to the
surgeon. Second end 14b of link member 14 is free to move within slot 66 during
actuation, as the force that rotates fastener 10 into the extended position is transmitted to
fastener 10 through the interaction between cam surface 68 of fastener 10 and actuating
cam surface 70 of actuator 12. As actuator 12 rotates clockwise, actuating cam surface
70 engages and pushes against cam surface 68, rotating fastener 10 about pivot pin 22.
The majority of the force from actuating cam surface 70 acts tangentially on cam surface
68, off center relative to pivot pin 22, causing fastener 10 to rotate. During actuation,
end 14b of link member 14 remains free to move within slot 66, applying no driving

force to rotate fastener 10.



rotated to its fullest extent, alnpbst 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 di ion that .tends to

d
push actuat ¢#512 up ikstléad. dastenst dpilh@(’ta@flli’ﬁf"éfrhai@.”aﬂ'ﬁ i{?ﬁt}‘s‘fsaiang‘?lﬁfﬁg?tt‘C?'bn
of fastener 104,506 MLIEEH (&8RN hablodadRe oREGTLr AARLEE 78BS AAMIAA s
%ngu?ar 0 fF<fengt

general ly rect ross section along i , tapering to sharp tip
64. Wth fastengitedOloekigadhaforcappmarn aetiatboy cdb Gudagr Meand cant hefdcaloBycauses
extended state, the deployed positi O&[L’ foraies whi %h m ght . act ?]n fasteners
10 tend to act2at¥atendh e ROVRiUPsRrhlightlyeasi ahlodred Py GdPlegﬁ“ﬁmgz‘?it f FOMBSFIGT
rotating fast eﬂ?raﬁtu%r 1his lrétalggtfﬁlqhérk@éc&wﬁeh@bﬁghh@ Bsifidn sFovn i PIG 3 ednator
being a separate pirece fromtastener 10, the two y be integral or even of
unitary const caissurfare 700004 dudsfto ehgags addpushadghmst cam atrfawe t68f mddtmgdnssered 10
such as to renpve or reposition the inplanted device, actuator 12 nmay be
rotated in an PEJYLSTEOBFWISBt i on, countercl ockwi se in one enmbodi ment
depicted. Starting with the position of actuator 12 shown in FIG 10,
actuator 12 g8y be rolmFiEd lopunueoe/12dkvotaed clickwisaad uatfollest @ntens uritladk 480
sliding agai nst cam surface 68, w thout rotating fasfener

10. | h
embodi ment - dephSteE beToHERFeY e Ut EHoBRAFLG | Ok aln R BFStie Jatier 19 has
nmoves cam sur Eoggtgd Zooiftéjfﬁtlle&fex?e%?ta%BstW8bgieglﬁg% i%ucﬁé @ﬁ%o%%enmlft{gtr%d, wiéh 3% 34

substantial ro I'hg Torce berng exerte ast ener unt secon

14b of |ink medipssed @achiesecesd 6xaln this posittdmtactibtor camcdnrfase @0 ivoeer erdtegfand
sl ot 66, at which |ink nmenber 14 begins pulling agai nst s|ot .66 c&usfj ng
fastener 10 toa¢tetar b2 iiesiBagita beinedack diven by arggsisploxinesarss impageo fagitner

actuator 12 hai%%?%ﬁ YARE Y a%%gz!bitaﬁ{s?'a&ﬁ%tm 3m aAIRAnEY taodiLe‘a&ﬁ?H?ﬁaittth&ﬁ to

shown in FIG astener s rotated approxi mtely way through
its range. As padh deeuas@ell Wyyinsteapaf fonginklaGuatdrtl@. Alhedistdl,end pontddnost fistener 10i n
different positions with fastener 10 in the sanme position, in dependence
upon whet her {SheonAgHECEheRsPRIaNE ASahiDeRT demerhgs Ry ingt & geriralie sedtangulag cross

(retracted). Thi r tis t Lpst .on: tor | i .
ronber 1415 priTehotot oRor gy ABelAS s RBLA L R, LR FieEN g Rngie
pushi ng direct hyproximagely SB0f depeeess8n the foky reatehded state, the deployed position, forces
which might act on fasteners 10 tend to act through the pivot axis defined by pivot pin
22, instead of rotating fasteners 10. It is noted that although pin 22 is illustrated as being
a separate piece from fastener 10, the two may be integral or even of unitary

construction.

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

causing fastener 10 to rotate and begin to retract.



fasteners 10 fully, actuator 12 is rotated until detent rib 46b snaps past
detent rib 48b. 100561 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 bé fastener 10. [0057] )
Referring t@os GS. 2 Ancegn iacFlfat dil. 1etuatns| ddekasopesni igramsed sQpfpsglockwise

thereth h, which ali i i ' - f i
ody 8 wnen bttt 8 o e RODRS R, ARF RO, 81 LD abteRelal

may be used byhdifsy tHrugROMR rhfgesS UAsIES bejeen by @omparing FIGT9 thEIG nitlegetahtor 12
attachnment nmechanismis not used. [Q058] Referring to FILGS. 12 and, 13, the
attachment mechiani @fferent PReiANViHo fAstenst d §4p ghe 1same) positiGRe i efependengs gpon
shown in their PASI£ b OIS ARER: ok : BeacBRROMLELAAY. Thi
actuator 12, iwﬁﬁhéa%gﬁﬁ%§@h&§nﬁ |n%FﬁLEih3§%?%9%§%sﬁgtg§. ooggl ﬁgperrf%g
to FIGS. 14 anggllb frofene 16 mdtlansthettesdtsawhaplink evendfer tideis\pudlug on plos 66iimn

i ndi cator and a portion of the actuator_ring, detent system of thm&t achnent
mechani sm as efABRATEAN {th a¢tHRIEE cABiupase 7 pushing-dicgctlyOn ¢4 suifacee p retract

hani sm as tHe SHiE et
posi t1on. det chtePHs auF SEpor (ZIERAKPIRTIEF: 8% sPERdn iy deulfbRee, o

undepl oyed detent position. In FIG 15, the attachpment =~ pechanismis in the
actuat ed or (@9l oyed Refeiringdn.FIGn 8 when fasteners dA rearditoafully wyndegloyed position tip

count er cl ockw of .det.ent  rih. 480 [ t

posi tion. [006%?”&?’&.&1%%’ 3541?1‘199’5& ﬁl?tﬁ(g'?r F %e,?g%%. \%lulétﬂgrl ﬂ?ﬂnh%%&%‘?&é@ﬂtoﬁgc?g tzgtr e
of the attachnments praehrdi Bminksmemger 14 wHich islpreviendid ciramnfuythbe muvieteae dy

such as an unl ocked | ock icon 72 and a | ocked | ock icon 74 nol ded integral
Wi th actuat or faiSWgerllé).- Any suitable graphic indicator nmay be used, and may
be printed on or otherwise applied in a suitable manner. 10 Port body 6 may

i ncl ude indigghor 76 RefeRiyitsleFIGS ef @h@ntead@itdt 120Inchides ropéatle 52Jantirfied.
Arrow 78 may be included to indicate the bidirectional notion of actuator

12. [00611 FI Gheretlgough, iwhielselign with kerrppeording openngsciaboiormed wWepert bodnd ethep

34 part ol |y stovBniclt s, TudeBlsREd GRS TRAAG T e SoFhaTBR D by k"

Cross-secti on, subddh t6Q0ONEE Indctidh pod riethalihtégdl speRifdnedettanist isindgusd. and
tube 36 aligned in circunferential slot 78c of

[0058] Referring to FIGS. 12 and 13, the attachment mechanism is shown without
actuator 12. Link members 14 are shown in their actual positions when first ends 14a are

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

[0059] Referring to FIGS. 14 and 15, there is illustrated a top view of the visual
position indicator and a portion of the actuator ring detent system of the attachment
mechanism as embodied in injection port 2. In FIG. 14, the attachment mechanism is in
the retracted, undeployed state or position. In this position, detent rib 46b is clockwise
of detent rib 48b, and thus in the undeployed detent position. In FIG. 15, the attachment
mechanism is in the actuated or deployed position. In this position, detent rib 46b is

counterclockwise of detent rib 48b, and thus in the deployed detent position.

[0060] FIGS. 14 and 15 illustrate a visual indicator of the state of the attachment
mechanism. As seen in FIG. 14, indicia may be utilized, such as an unlocked lock icon
72 and a locked lock icon 74 molded integral with actuator ring 12. Any suitable graphic

indicator may be used, and may be printed on or otherwise applied in a suitable manner.
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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 creates inPet foedﬁrﬁcéla(ﬁplp@lsldﬁgndlméot db4pi rAvide a rafergnee PRt [Pk the movab ¢

i menst oned {0l mhbaR A G BEEL AERcRAThe Bl IRl ABHEHoPRRIRGOD Seer

in FIG 18. 100 es sa e renovably
secured to the bottom of inj ectlon port 2 to cover fasteners 10 to protect
users from &well dent al Fl&x§pdé %llluﬁ@atgh@qk@ckma@owcmn |bétwnonomn@ctsvrnil%é@d Boft

Cont or 86 def | FG anisli G VL Rudeceperaliyt vi Bl SHoBing  MhE%s ARfialPadihnged

retained to i nlbye‘ékieﬁﬂoﬁ)om FIGOUghshwg ederdsall €8 qarﬁrbg;usreatmxonwnmcodew@t 40,
body 82 includes a plurality of arcuate retention tabs 90 extendi ng upwardly

from rai sed cgemp@ﬂlyaaspw@@bw fiteng it oW tﬂlh%§69@lgaﬁ‘é i wpenteymisl sobrBarct| v
to correspondi «%‘gw t ngrlmoetﬁ or 4%7 m%ﬁx% r o? tglgs% 340b6 e@(%?ld%ﬂgbgur}qzaw

have ribs as s afety ca I'S secur to |njec i on’ por

inserti ng ar Cuﬁﬂéféﬁfoﬂi emb iagsenibdd) Toffkctdit4m 1§rgauiaﬂalcﬁ1lg(1t15e 382nd\ﬂﬂﬂu¢§13za,r\ent}5tabed
to retain tabs 90. Fasteners 10 are thus al |&[bed wi t h annul ar recess
which is sized4Qanand|40beligaed witlopenings Barnde érfcfétfnwvﬂéutw&bﬁ%béé@?ﬁ@d 40b

sarety cap 80. i 5 A SireRhRASIRTAAGALSLER 100:1aND 19% R pRLC By

slots 92 are r space cap

i's not indexedrdidion, aetretw edear8 o ohiek (imerfaﬂﬁbe amosb@ tslecrufaedntdf thinjdegt buans
port 2 in four di fferent positions. Safety F 80 includes pull tab 94 with
rai sed a pl ur afimepsigred jorpdloggiap 40pioka @éat%d RS ﬁ%rhed?qkﬁéupﬁglt@uﬁf%a FIQ though

pull tab 94 may be oriented in any suitable orientation, in the enbodi nent,

the relativegeposi ti oFrdoetoraritratek |safedp c@s san@hidh Claf ®el RhRVEBIONscbaled t8Che
| ocates pull tab at 45 degrees to the direction of connector 40. Tabs 90

and sl ots 92 negttdseobinjeston paiti2dblceverHagienersi 10 fopeet w@r%ﬁmua@ﬁ@dﬂtal exposure

W th commr ci a0 eGSR R MTETARRATIPRYgh "L SaiRe e, 0 TR Grboty Bt

illustrates apginuif rirg@aeindltiged a@htsxascedefahngleﬁhmMeeaslsx COUTEty QAP 8D they be
pOSI ti on, act uat e, deact uat e, renove oOor reposi tion i nj ection pOI’t 2. It is
noted that t heolsniRst anderepginedaioniaiacton POF Hhrogek sBY sUitahle Gontigurationa gys depisteds

an applier is S cfy él" 1%1&1895 i BIUH]ﬁy %?g&hgte(fetemlon tabs 90 extending upwardly from raised

center 86. Arcuate retention tabs 90 are shaped complementarily to corresponding
arcuate slots 92, best seen in FIGS. 3, 6 and 7, and may have ribs as shown. Safety cap
80 is secured to injection port 2 by inserting arcuate retention tabs 90 into arcuate slots
92, which are sized to retain tabs 90. Fasteners 10 are thus aligned with annular recess
88, which is sized to allow fasteners 10 to be extended without contacting safety cap 80.
As depicted, since arcuate retention tabs 90 and arcuate slots 92 are respectively the
same size and equally spaced, safety cap 80 is not indexed to a particular position, and
may be secured to injection port 2 in four different positions. Safety cap 80 includes pull
tab 94 with raised a plurality of ribs 96 to provide a better gripping surface. Although
pull tab 94 may be oriented in any suitable orientation, in the embodiment, the relative
position between pull tab 94 and arcuate retention tabs 90 locates pull tab at 45 degrees

to the direction of connector 40. Tabs 90 and slots 92 may be of any suitable shape.
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appl i er enbodi nent depicted herein. 100641 As shown in FIG 20, applier 100
i ncl udes body 102, |ocator 104, actuator 106 and safety switch 108. As w |
be described below, injection port 2 may be assenbled to |ocator 104, with
extension 78 and tab 96 disposed in alignment slots 110 and 112. Locator

104 is angled relative to body 102, allo for easi r and bet
vi sual i zat i #963%f i nj /é%t“i‘%‘ﬂob‘ifir tprGZ“‘E}lfhi gl ag‘ﬁF}Hﬂ?“étWS an|sp Ay ?rﬁGHiafFé‘n?y

depi cted, the él{égélﬁé s%tgg4 \gﬁg c@ﬁﬁné’i‘&gll)‘; BGaiBBRS é'lef?‘ﬁ?@ghtgrbr Q%Mlcn%a ég?llélro

cm [00651 Referr 102 inclu I rst a seco ves
102a and 102b FI&%mﬂbachtea)aMh mmtlynmdxcajed ai h0Q, hehicint e cordl gucahipopasitics),

Except for locating pins 202, pivot pins.114 and s
102a and 102b 3H4is (S8HAHE; ramoye &f mqoan,nopdmegtwrpcmﬁ Bt ‘SL’*@’é%ﬁﬁ?’ﬁb%6|Pﬁ%“%?f

illustrated as, | f |
conpl enent ari | fﬁgﬁiggﬁﬁgﬁﬁds i nlgﬁaaislalpégfg(?éot gfétap%ln%ggd@?ﬁlgﬁ fgehlt\getge sll)'eClﬂC

engagenent of 4dppéepémbaliment depidtaiclatréing pi ns 202 in the openings is
sufficient to hold body halves 102a and 102b together. Pins 202 nay

al ternat i velyext end Ly grboibabd ap ﬁablwlmuaésgooggq@mﬁ%tsﬁw Sehutite D8y

hal f 102a. Any?sw t abl onfigurati on use assenbl'e anid secure
body hal ves 102 safedy $02¢h t@fgedhenl] b Oébﬁﬁneddbﬁlqml mjection por @ gebe ddsemblednal

d hal 106 106b. L t i 04, i)Jlustrated i
From act uat or IGHPT 10an ik SxSTHOD. 1oEpbith 96 LORMGbIRAISITTY Sahdgband 112
openi ngs (not Lé)c!aﬂ)?tllbatlf%) lé:lf"re?a(ﬁtvls’% ?]cghﬂbf alWR £h3 éh%le?gf}d B&Yer 48l ﬁﬁgﬁé?l y

extend from act uat or 106b w t openi ngs carrl ed by actuator
106a. Any suiinhgbtien @ortfigimrlagnmplamyiohe Usde tmbadisenbldepiated, sthewangle is 20

actuator halves 106a and ,106b together. Bo hal f 102b includes pivot pin
114b which rot é‘??ﬁﬂ“iﬂﬁp%?fggoné’é‘tq?é?g)‘ 1g£§d1§t°“bne end, extending through
pi vot holes 116a and |116b into opening |I 14a. Body half 102a i ncl udes pivot
pin 118b (semeskl G ZZiefwimn(gho FoGa2 Bibogy $0£ppmh1tdss fiat etid/second halhesl DRa aBdd92b

hal ves 102a and 102b, | ocat 104, actu tor {ves 106a nd 106b,. 12. and
safety switch 6anHgd tpsa a@ebfo awalﬁ.t & ARHEERT BPBPORENE | PBrcegl,dor lpgating pins

120 fve. shal {135 Ben T pEShiB s, fby sy d0af L G RS R AT Sn o
return spring éa2B,otlsamf dtqcabn@?p)ﬁng(mgn]lm@raﬂeHOas extending from body half 102a, fit into
respective complementarily shaped openings (not illustrated) on body half 102b. The
engagement of the plurality of locating pins 202 in the openings is sufficient to hold
body halves 102a and 102b together. Pins 202 may alternatively extend from body half
102b with the openings carried by body half 102a. Any suitable configuration may be

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

[0066] Actuator 106 includes first and second halves 106a and 106b. Locating pins
204, illustrated as extending from actuator half 106a, fit into respective complementarily
shaped openings (not illustrated) on actuator half 106b. Pins 204 may alternatively
extend from actuator half 106b with the openings carried by actuator half 106a. Any
suitable configuration may be used to assemble and secure actuator halves 106a and
106b together. Body half 102b includes pivot pin 114b which rotatably supports
actuator 106 at one end, extending through pivot holes 116a and 116b into opening 114a.
Body half 102a includes pivot pin 118b (see FIG. 22) which rotatably supports safety
switch 108. Body halves 102a and 102b, locator 104, actuator halves 106a and 106b,
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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 ncl udes shaft 134 and camcollar 136. The upper end of shaft 134 has a "T"
configuration termnating in cross nenber 138. Camcollar 136 defines a
hollow interior and a pair of spaced apart, conplenentarily shaped cam
tracks 140a anghdl4afstyf ovvisdh dAS oppysibeemareleal gycaincompptible Méerialppish and
122a of drive sg]afa]trboln%%zi s disposed partially within the hollow interior
defined by canf cOI & 6, captured therein by drive shaft pin 126. Drive

shaft pin 126 is sized such that each end is |ocated within a respective
cam track 1406} 140b.RefgmimgiteddGh. 3F-2¢hepphiet 1 @winchudes Fom 1301 dinge thepel22Zewigh

122 i N, with ks, 140a. 1 ' '
Fotation to orioeEnttt 1 T arikbi Rl B e St Y] TR Withg 130,
reci procati on. afdadftubdd}, 13dr i Agusbaf12 s 23nfigdeded efddcptheldepldfiyendor BEEDIBmeany

suitable material having sufficient stiffness and st ren?t h. In the

enbodi ment depofcthe @ttachezent nEohamism o theamedicalamplans. fepae 139 includegsheft 434 sadi
pol ymer such as _Vectra. nd ,dri v f1 122 | f_a.PPE+P h
as Noryl". Dri i %%Clgfff} 3%‘} h‘%gggp%ne%dé)gﬁ? a%tr e u}rlar? asr%lfi éﬁ%ﬁ%ﬁ%ﬁ%&e@é&r@gér?g oLégny

sui tabl e nat eringhbeSUTd aSanstcailid €36 dsfigsl a hblOOGhtetdmahdQy ipsir roft Paceddapart,
bet ween body portions 102a and 102b, and in one enbodi nent, such as that

depi cted can rexipenenanly Dapetcrndracksdfansgned g4k dommns on opgesier dgsyoff ¢am

outer surfaces 2 ng, 142 ragk ro jch,.140 . d.
These surfac esco}%b?(gngjpfﬁb gmgill Z‘%:I?g Epj){;\éeeglgdgteﬁ\/\ﬂ/elesnd%qﬂsg%%\?\gpﬁi}%ﬁé‘%}éenh&iﬁb
formed i n bodyinfgiot defisedli2eanarelld0R, c4pairet dhdréin bl frival shaftipiell 26leDrive shaft

oppositely facin channel's 146a and 146b (see FIG 23), which are guided
for axial recirprlgéétw sirebyuchghatrash endis lapried nahin ﬁ&spwtw@sqafrh&rw)l‘%ér H®-in
bod ti ti -

cr oss merber 158 BPETG e Halpe ERBSEAE, ppd Miq 18RE e RRErGhais 1Rl it 2R

106b. Each actugiker4babid 1968impditihg rotatied todér$veashasm 22 thedughSdiivdeshafigdn b6 a
pair of spaced apart walls 150a and 150b extending fromthe interior
surfaces of actuiHoecipErcptan. 1688 hHY drosishafcd A7 epdartuawy 133 masoby myde of apy

recei ve and guj r gqm . t 1S t.ohat i 1 ]
4, forcing carr%u%%l}lg rﬁ%@% vang{g %u?ﬁcelgﬁtl @ﬁﬁg\%mé\}n@r %Pe?/] g{lhﬁt %n %%cﬁ?& 1%@&%# ?{}6 91
Drive shaft 12gn n20 udéacanmonl1aL ohlade ol 2iguhd efystab polgart wech hnvstied's LTP4a
and

and drive shaft 122 is made of a PPE+PS such as Noryl™. Drive shaft pin 126 and cam

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

[0068] Cam 120 is retained between body portions 102a and 102b, and in one
embodiment, such as that depicted can reciprocate. Cam collar 136 has spaced apart,
generally flat outer surfaces 142a and 142b tracks through which 140a and 140b are
formed. These surfaces 140a and 140b are disposed between guide walls 144a and 144b
formed in body portions 102a and 102b. Cam collar 136 also includes oppositely facing
channels 146a and 146b (see FIG. 23), which are guided for axial reciprocation by
guides 148a and 148b (not illustrated) formed in body portions 102a and 102b,
respectively. The upper end of shaft 134 and cross member 138 are disposed
sandwiched between actuator halves 106a and 106b. Each actuator half 106a, 106b,
includes a cam track 150 defined by a pair of spaced apart walls 150a and 150b
extending from the interior surfaces of actuator halves 106a and 106b. Cam track 150 is
configured to receive and guide cross member 138 as actuator 106 is rotated about pin

114, forcing cam 120 to advance linearly downwardly into body 102.
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154b (not illustrated) fornmed in body hal ves 102a and 102b, respectively.
Slots 154a and 154b rotatably support drive shaft 122. Drive shaft 122 and
cam 120 are generally aligned and collinear with each other, defining the
axis of the shaft portion of body 102. As cam 120 is advanced downwardly,

drive shaft pin 126 follow camtracks 140a and_ _140b, causing.drive shaf
122 to rot aﬂ@@lthus derivetheftnig 2 includss arpelapseliap 15 whiqh %@qeeyﬁg in gighy lrSé@aP%

spring 128 pro}’f!f‘%i@m?‘ﬂﬂ;%ht@&i f({ﬁﬁby gbfgﬁ% &nvagab En&‘i‘ﬁ?t??géﬁ%?n&e? 515}971@1%

Fl exi bl e shaft I'S suppor |ty ribs t In eac
body half 102ad HS(ZtBtrptamxhc burpoppdive shhe 1B82ndrive shhfXi2B] and slaadf 120184 gehertlly

permts the rotary nto sferred to actuator 132 which_.js
di sposed at antliggd an sofnsavieachtiess ‘t“"tﬁ‘t?‘BGHV of dhe s rRPROE bRt 10204

may be made of o @Xmslli’btl@gh@a,nleb@ Q\FJH@EI'dW QrivEBh&E bR 1268 MR WASa R aaaésqa@a and
steel. In an e odi nent depi cte flexiBle shaft "124 has a stranded

construction, Obh cmsugdrare shaﬂelmawmgitmnlhu& qmlneeﬂtlagélmsarorhomrr & wtappegtion.
t hereabout. Ends 124a il g of. . fl ex § f 124 na be a\t}&{alféged to end
122b and actu ?TBFG%“ZSP”P& é é’{‘?%ﬁfsf “‘1“?1‘“ r{ﬁtug‘h %‘8%‘1‘?&‘ fHB O

sufficiently limts rotational end play to prevent or mnimze |ost
rotational notaon. | rFla)nbkerﬂhaﬂilaems supeprted byja pandity b 4ibs WAS, fovmedrol ehel bbdy o

d 122b, d 124b fit j | t t ly, d
Th4a conl d be Mes& 05hmpBicEr oo she hind i OBk a0 12l b @er i e otary
actuator 132, 1138&&1 tPYE %aﬁﬁfgﬂ%@ﬁ? Iaf:ﬂutcwor qh2 Qﬂ?l&r ?@Hlsﬂo a‘?Va‘?lr d@?éj?éﬁat(\)é" tbnh

correspondi ng change to t gur ation ocat or | ow assenb y.
100711 Ref errishgfitaf Bod3S1021-El8xibkcshafit 24 18R bena:dalddeuf myssulsatbhq)bnbcnmptid:rle

158 d haft 16Q t endi ng. d th T 160
ool tdes o pai FAGHAL ST uer HREE Sy Tt sBeoRBar drnicteRoenible Stadh T4bhes &
i ncl udes hub 1§f’an9§1’ icBhAechBh e with68 deRR: eddhé Nagihg BRAtEHId GRydrS o?h@lﬂ%dwhﬁ)ped

recei ve and rot at y support’ shaft 160, and includes two outward
ext endi ng ar cuhteabesends IZ%mcth#blcﬁlexdﬂm{shajuiwntap berattac kel toaea;lddﬁﬁb ynd

cl earance for tabs a and .162b, al | ow 164 to he. i rted into bore
Toe The’l gt Harar LRarePeae s, TSl ERane Wagh SUBFienTieimiS setehes) o6 G
162b are |006‘;Sl t@tﬁ?wényep%m%u&é #ise rét@ﬁ@na@fm&% 1fifan %Hb%\%rﬁ%trdébmédo@n&f

actuator 132 whi retaining it axially relative to hub 164. Stops 170 and
170b ext end upWaﬂradWys breamolggdemto sod {122k, a8leand [124b twasgpresrefit mtatacumtcufBZ

actuator 132. re 166 def,i ntra Xi s of cat.or 4 about
i uator 195 i ARErGaiey SheaTR AR Mt i, Qi doR uiendaEa TR holded i
actuator 132, both could be press fit, or both could be overmolded (with a corresponding

change to the configuration of locator 104 to allow assembly.

[0071) Referring to FIGS. 21-25, actuator 132 includes disc shaped member 158 and
shaft 160 extending upwardly therefrom. The upper end of shaft 160 includes a pair of
outwardly extending tabs 162a and 162b. Locator 104 includes hub 164 defining bore
166 therethrough. Bore 166 is shaped to receive and rotatably support shaft 160, and
includes two outwardly extending arcuate recesses 168a and 168b configured to provide
assembly clearance for tabs 162a and 162b, allowing hub 164 to be inserted into bore
166. The lengths of shaft 160 and hub 164 are sized such that tabs 162a and 162b are
located above upper surface 164a of hub 164, allowing rotation of actuator 132 while
retaining it axially relative to hub 164. Stops 170 and 170b extend upwardly from upper
surface 164a, limiting the rotation of actuator 132. Bore 166 defines a central axis of

locator 104 about which actuator 132 is rotated. The central axis of locator 104 is
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14 disposed at an angle to the axis of the shaft portion of body 102, as
previously nentioned. [00721 Hub 164 includes a pair of oppositely
extending tabs 172a and 172b which retain port actuator 104 to body 102 and
prevent rotation. Body hal ves 102a and 102b include respective recesses

174a (see FIG 21) and 174b (not il lustrated) shaped conple tarily to
tabs 172a and dmpesedoas Anglss & thengxial %fgltheos %GB.O“E’@ aﬁdPOé&;, Ogrs"é Byﬁﬁlﬁléﬁy
menber 158 of aghyatar 132 is seen disposed within |locator 104. Actuator
132 includes a pair of spaced apart posts 176a and 176b, extending from

adj acent periphery 158a of nenber 158, Posts .176a an 176b. are sh d .
conpl enent ar®3) wi t h HBRAGAJEcHdes ¢ pairpf %’Hﬁﬂm&réﬁtemg%itﬁqseb‘?zatﬂ@ ?’&%S‘EVH'IC}‘

ends of posts ?&éﬁsp%ggac 8 Aot Igrl%é 4nd gpl?;tf\gin?l;otat'fbrﬂuﬁgdyngz;lpesst@Zala%@alO@Bd

176b into opening ny suita cont i tiron may be ‘utilized to create
rel easabl e contmehide tespevtien mcéssest d74d IReecabtiGacl handr 124d ¢aqablustrated) shaped
actuating actuator 12. h 0741 [1)7sc shﬁg d nmenber 158 al so includes a pair of
spaced apart c&aEPlemgataito tabsg ¢ tend outwardly and upwardly from
peri phery 158a of nenber 158. FIG 27 illustrates cam 178a at a

cross-secti qm7sjaken nRaferritpalbotd PIGS @6fand @ 7pdisereindped mkhther 16208 adtd@ar ditlis
178b i nclude ranps 180a_ and 180b which start at_peri phery 158a an | ead out
to surfaces 183¢€Nadisposedmvithindgsatari \pd| yActpaen 137 inchedes @gpair of gparer SPaR fipsie,

shown in the e ' depl ct : Vi f I i Vg
[00751 In the gpngag%{gerrlemr?tb ’ %g%ﬁ;{?%g@ﬁﬁ %@{a}tg @fﬂe&léga?nléigg eén% g{%a?gg'o?@sg%acgof nd
apart tpan]ti I e\é%b arlrermgﬁ&@orin;mgmé&gbl:y \leab{mpél:ingmw.r HrljligieSﬁgbcahmeﬂt%dp,ictiq, the
respectively. For clarity, i|]lustrates arm a.in cross-secti
taken throu%gfisﬁlf f%%&st& Hoacafa o @éﬁtaasr_egft%@sgsf&m 5?@&%921 mstﬁgf?sararﬁi ]2%13
ends, arns in [ rdl i a
and 188D, Fi angue TR i T Db op B ol B i e B BB
on port body 6betevenf agguated 13Daehgagtor I@dgesblsd 6hacttemgiacfuactril@n port 2 is
retained by | ocator 104. 100761 In the enbodi nent depicted, in the

1342 and 1848 capecProaryreamPRle [oad fodERa R 4t Fatal Bt Pliiind
position that ¢?8b ehjphratsentd@upesidty anl wfwdrdle feah patiplregy fl684 of meatbentss)aFIy.
27 illustrates cam 178a at a cross-section taken near the bottom surface of member 158.
Cams 178a and 178b include ramps 180a and 180b which start at periphery 158a and
lead out to surfaces 182a and 182b, respectively. Each surface 182a, 182b is arcuate,

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

[0075] In the embodiment depicted, locator 104 includes a pair of spaced apart
cantilever arms 184a and 184b, each having rib 186a and 186b, respectively. For clarity,
FIG. 27 illustrates arm 184a in cross-section taken through rib 186a, at the same level as
for cam 178a. At their distal ends, arms 184a and 184b include respective inwardly
extending flanges 188a and 188b. Flanges 188a and 188b are shaped complementarily
to recesses 56 on port body 6, configured to engage ledges 56a when injection port 2 is

retained by locator 104.

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

12, which in the embodiment depicted is openings 54, As actuator 106 is depressed,
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12, which in the enbodi nent depicted is openings 54. As actuator 106 is
depressed, 15 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 182a, and 1826 .e

d 184b outwardly. Wien surfaces age
ri bs 186a and 38@HOr é\%"t'fﬁﬁ Coélmf\p@g .lée_rlé‘ ﬁ@fq aRen depired,pen é[lﬁ“feldcfip t
to nmove fl angeﬁlelb%%%m?%v&ﬁéhg Eom@ 1 PaSird 108bWheH gat RYsNB0k ARFEBOE¥ERAA ribdt O
recesses 56 or contact |edges 56a, thus releasing injection port 2 from

| ocator 104. [ 0%erandFi8Gh, x8pédtivelyt deflasting afrec 1 $4anandold4bougiveishs e hen sarfeces

. h : i b_96,di '
Sl ors 110 and 195 dglian snbis Yy LR ol aB0 23 8f gL Eie sl 4 el

depi cted, post g ffidiea: RNAove’BihgRX 1 sswaddntgsbqaarﬁda'@i@n%er@fhe?qfouahgw eki®nd e
fl anges 188a and 188b extending into recesses 56 proximal [edges 56a.

Safety cap 80 resessonbeer eantachldadapetas s peleasingAnighieen peoff ddtanppcawr 042 i s
inserted into |ocator 104, covering fasteners 10 (not seen in FIG 28).

100781 Ref erjgn9 al SOFk® Td BRstra@s d)Ecti, pdrP 21 disRbséd IMhRS két@ined® Bt lodatbNl 04,
| ocat or 104, actuator 106 is oriented in the undepl oyed position so that

actuat or 132 | withrextdneionumaeipiAfeehdoiabids disposad inslotsr 1 pands 1 b2, irespeetdveln (sehe

undepl oyed posi.t.i and ins into.l ocator 4 1 ext ensj on_housi-ng
78 and tab 06 EGmsadt vAn & bl 28 AIGIEEE T 4Rl mnd Yk S RIS o
106 may, as il bpgdtabed2i shdfage2A884 BRd WSH axtvhdin@lintb Mz ds036 p@ximade@%ﬁse
whet her actuator 106 is fully in the undepl oyed state, such as unl ocked Tock

icon 190, and5¢mdBPafety cap 3thisi aoanectovhtn ingactiar pagtldr whesinjestion nonle! Hspnesyied
state, such as. ] ocked ck icon.192. h_vi sual.j-.ngdicati on may be include
by any suitablguﬂgﬁﬂgf}bgd@ﬁﬂygg%éﬁnﬁﬁﬁgKW§SF%&@&?S$ﬂQjth actuat or 106,

applying as a adhesive filmor such, or printing directly on actuator 106.
Wth the indbwgitor il Reftmrg ddo tahl@S k¥dadoZk to cusartigf@cticn portiZoht loagpadeht
t he upper edge of bo 102, . al t hough ot her cqgnfi quratiops of indication nmay
b LT 2o, STEHORI0S R SR Lok AMPGING]. Porisage 208 FoupBLddr nd e
i ndicia. [00804nde@idie8 pokifieal MKctddtdr #6k 8ridiRéd iPtheQindéPidyed bodlBEE SHA  Mseried
inserted through an” incision by the surgeon and |ocated in the desired
position adj acewe ladator iddy withsstenston homking 78t anel tab Pocdibpdseglimaloty WH ad i 12,

t he enbodi nent degicted is an injection port 2) is
respectively.

[0079] Actuator 106 may, as illustrated in FIG. 20, include a visual indicator to
indicate whether actuator 106 is fully in the undeployed state, such as unlocked lock icon
190, and indicia to indicate whether actuator 106 is in the deployed state, such as locked
lock icon 192. Such visual indication may be include by any suitable manner, such as by
molding integral with actuator 106, applying as a adhesive film or such, or printing
directly on actuator 106. With the indicator illustrated, unlocked lock icon 190 is visible
adjacent the upper edge of body 102, although other configurations of indication may be

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

[0080] To use, locator 104 and a portion of 102, if necessary, is inserted through an
incision by the surgeon and located in the desired position adjacent the body tissue to
which the medical implant (which in the embodiment depicted is an injection port 2) is
to be attached. The angle between locator 104 and body 102 allows the surgeon to
visualize the site directly. With injection port 2 in position, the one or more fasteners 10

are moved from the undeployed position to the deployed position in an annular path to
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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 fromthe undepl oyed position to the
depl oyed position in an annular path to 16 engage the tissue. Fasteners 10
all ow injection secured to the tissue W

ort 2.to b th a retepnti.on .
strength equal entgggq)phed}sgéﬁ. eFastensrs Lihalipvs Buchtion PRIt Hiashe shoueed tgéF%f‘Vug\XX ithed,

108 is rotated:ahontirdonPtqul b dleatdd thhe hash RECUQEKANLULRL. 10fet] kR Quer
opening 196, allowng actuator 106 to be rotated about pivot pin 114. This

action causes isanatedaabout pBOt P Mrbd ewithdsesingdatienut 188 1 b Wiowa kaver capgsinggl %am
collar 136 to rptate driyve f 122, thereby r.otati .actuator 132

el at] ve to | GUaaRE 1heeos 43Ty bestal shos Ttk BR3H 15 Gl PRt ek
12 by rotatingjotio iR @BSRHERBEL 13@@6%@@5%,6@%@@%'(;% doHafNge t@RtRE @RE shAPt S
110 and 112, respectively, prevent yort body 8 romrotating, allow ng

rel ative noti of2Zbtherbgmotatng actoaton 23Zrethtivote logatdy 184. [ 0082] Once act uat or
106 reaches the depl oyed position, |ockout tab 194 is urged into upper

openi ng 198 gef;¢t @i Ni NELAGSHEE Rtuk@613 NadihiReIRBIRYED W?&tﬁtii%‘it. !"I'?letelﬂga%ement
enbodi mrent depicted, spring 130 biases | ockout tab 194 sufticiently to

produce sound Egweencdoansional¥ andgab 8hapbslotstld0 appét 2, apspectigly, PBevept part bodygB an

dibl e signal  that actuator 106.. and . ther ef tyator 12 and,fast
10 are dept oycliofarif e ABOR1asisf Biprioh ve el 6085 YR a0l poduBf 8108 1t ne

depl oyed position, actuator 12 has been rotated and fasteners 10 are in the
depl oyed pogiog2i on havidmg asansirl@becachbethb ddyloyédpasitons lmdkoatstab 184 rsaogedinto

sheath. Cans 178a and 1£$é) have been ro ed t(a a} osition ere surf.aces
1822 and 182b PE" OBk (7R rPRisner ssduntam (o B deplebedpantionslh the gmbadgent
defl ected out ‘r’]%rpfgté’d, %ﬁgﬁg i ftPbiasds! 1BOERS tabORA. @RckidRBPoA SNt sodhd RORRAoNab

recesses 56 a not "engagi ng | edges 56a. Wth injéction port 2 secured to
t he body tissuB4 smgs irebeppedopenomg 9% airovidib@dan tibblesugrpé omt rmstuatdrt oy and

| ocator 104, |eavi.ng injection port 2 in place. If a visyal indi 0 of
the state of tRECEAEHNERD> ABLRAIEM 1o HEN Bkl A HE Bl e ehevih
surgeon can tghlaWeicharthd BEpI8Y SRl 1BHDAME BM béenf fbtdidd SRPHSMAEH 1DQPS83]
The attachnent mechani smenbodied in injection port 2 is configured to be
reversi bl e so inhthe depleyeredpgtion hapihg penetiatgdediei mnlypisste, suchay the rentusesheathuch
a5 0, 1enos LLan 1o O PGk beld QTLEET, BALLEDN wnll: 80020 1 ¥ AR
adjacent ribs 186a and 186b, with arms 184a and 184b deflected outwardly such that
flanges 188a and 188b are not disposed in recesses 56 and not engaging ledges 56a.
With injection port 2 secured to the body tissue, and released from locator 104, the
surgeon may withdraw locator 104, leaving injection port 2 in place. If a visual indicator
of the state of the attachment mechanism is included with the implant, the surgeon can

tell whether the attachment mechanism is fully deployed.

(0083] The attachment mechanism embodied in injection port 2 is configured to be
reversible so that the medical implant, injection port 2, may be moved, such as to
reposition it or remove it from the patient. To do so, with actuator 106 in the deployed
position, locator 104 is placed over injection port 2, locating extension 78 and tab 96 in
slots 110 and 112 so that posts 176a and 176b are engaged with recesses 54. Safety
switch 108 is rotated to withdraw lockout tab 194 from upper opening 198, while the
surgeon pulls up on extension 200 of actuator 106. Although cam return spring 128

urges cam collar 136 upwardly, extension 200 allows an additional return force to be
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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

act uat or 106. Althou h camreturn_spring 128 urges camcollar 136 upwardly,
ext ensi on 200 2BPliegwns AarFraddmemBaal 3¢ ét avked Bp by ¢ prack 71 58p aetuatgr 133 retaiess
menber 138 is 12,
movi ng 1 ast endebeth ¥, Bontp BRI ERK 0 e AELUA S bostdin KON Sep Bt Rk lon

si mul t aneousl| gimuiManémishyamehild ¢8ms afi8a AntBL7 8t dsngagpefrémaibsrlisbs a8 686tantodBgh,

allowing flanges 188a and 188b to engage reces 56 and | edge, 56a so as to
retain inj ect f8R2s5dBEa 2nd il B3h trenegee iayass W lagaashacio %de THAD iBISSHONBYRd t o
the undepl oyed, p gét'of hen, Wlfé%kzﬁﬂfator B h]a?‘%eéﬂglg@ed ﬁ')ttﬂe 4 PF) nl 8kout
generating an au e signal at actuator é%p oy ul Iy, and

i nj ection por tab2]l 94ssndpg arthdxd;vérrcomnmgel Yodsnetat mgLam aamldaleraggnbbthat adtoatat &eb Br

renoved. 10084 In S unerous benefits ha been escr.i bed ich
ool 7 r om ouBHesIR ol e MBS e Brie demsbry T T BSTOfssG: 4 may be
descri ption ofe988Ldr fARbEeE£NMbodi nents of the i nvention has been present ed
for purposes of I1llustration and descrlptlon It is not intended to be
exhaustive or to limt the invention precis f m di sc] gsed.

Mbdi fi cat i of%4lor Jarspgmaawugwémﬁ&geg?fﬁtp @av%bqqngwfcr@ﬁ t%c%ffé\}'é%toéh%‘ﬁi’lﬁwg
The one or

illustrate thg?epcr ?g%qg{)m%?/ \qﬁ&? ?ﬁ%gﬁgg&%ddégg Edsnb(g(rjoéllg&rg&ﬂggg%p?lggfl fsoonf to

t her eby enabl ﬁleomeerufonoluaﬂlbeanprslenﬂeﬂ fonptirpeseardf 1tlmstraubhIaindeieschqatlonvdms not in
vari ous enbodlnent h vari ous dlflcatlons as gre sui t

particul ar uséﬂt%r&% g%ueé ausfiye | fon BHGE 1Y50tiemdo JBe Juedse ?wgl iﬁ%@q‘ on
be defined b)(/f&ohﬁc %loﬂé HBySHARBhd ér%g)o&%l@‘m E?ht o’k‘ghevgb%rve 'téacﬁmgb.n?ﬁle bse ol moreA

surgically i ant abl e Injection port conprising a housing conprising a
bottom havi ngmho@nd:eﬂsabvlereexlhcsnnhamg qinsovilbedalri yrdehaoeﬂlustnate ahegfinoiplea of the

reservoir, said bottom. conpri sing. me erein sajd allic
menber is fredVCRYM %‘@r]?%@gg%af ﬁpfg%"iﬂon 9 Elli%ﬂﬁgi’ F“fg}t? ¢ gheg OrdpmaLy ?k?dl 1q gﬁ&“ to
di stal most  endyife it ehitiGe¥Rdrious embodiments and with various modifications as are suited

to the particular use contemplated. It is intended that the scope of the invention be

defined by the claims submitted herewith.
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2 The injection port of claim?2, wherein said nmetallic nenber is retained in
place by a retaining lip overlying at |l east a portion of said netallic
menber. 3. The injection port of claim2, wherein said housing defines a
recess adjacent said bottom said recess having a periphery, said retaining
lipinitially extending upwardly from adjacent at |east a portion of said
peri phery,waaiiflclagted i8i ng |ip being defornmed to overlie at |east a portion
of said netallic nmenber, 4. The injection port of claim2, wherein said
retaining,lip has _an annul.ar. shape. .5 The injection.port of claim4 erein
sai d retalning™ ﬁ“ﬁglféﬁyc%?lﬁﬁ‘ﬁﬁ S‘R%B?H pg§i° nlpirl&ngsg hogsing ComPESing| 4 90%\‘%
I npl ant abh£inghjae6ide @Bl POt EndGRETPTOSIATY thefrom ROUGHTHG defdsérivBl, aldebetotRi I,
(b) said reservoir conprising a top defined by a fluid tight nmenbrane, ‘éc)
an annul asomprisingde seake med]bas enereiaisdidnmetaligiaembey ig fega ftara contpeigvitl 83id i ng
a conpressive forc n.said i g f mai nt ai ni ng sai d nmenbrane
fluid ti gﬂ e“éﬂaetrar?%‘glp? xpl)li%gf tg&n@%{@g%fﬁgﬂsﬁggg@eﬁal% The port of claim®6,
wherein sai d mepbInEoh okl dfickOME2, WherdiRSail fiétallic neérabdNib retwied 8i plasabyla
annul ar ring conpresses an annular portion of said mnenbrane approxinately
20% 9. Tretaipoglipeverdyiag g BastwHwrieemotsaidometatiismegiebdias an out er di aneter and
atnickness. | SREfALIR R SFLAIRY Sindlil Bl hoddhg® Al FEBRSRIREM g
bottom, said recess having a periphery, said retaining lip initially extending upwardly from

adjacent at least a portion of said periphery, said retaining lip being deformed to overlie at

least a portion of said metallic member.

4. The injection port of claim 2, wherein said retaining lip has an annular shape.

5. The injection port of claim 4, wherein said retaining lip is continuous about said
recess.

6. A surgically implantable injection port comprising:

(a) a housing defining a reservoir,

(b) said reservoir comprising a top defined by a fluid tight membrane;

(c) an annular ring disposed adjacent said membrane, said annular ring exerting a
compressive force on said membrane, said force maintaining said membrane
fluid tight after multiple punctures by a needle.

7. The port of claim 6, wherein said membrane is silicone.

8. The port of claim 6, wherein said annular ring compresses an annular portion of said
membrane approximately 20%.

9. The port of claim 8, wherein said membrane has an outer diameter and a thickness,

the ratio of said outer diameter to said thickness being approximately 3.6.
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