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i npl anting device and a nethod for inserting

i npl ant abl e obj ects beneath the skin of a patient.

Mre particularly, the present invention relates to

an i nplanting device which provides inmproved control

of inplantable object release due to an angl ed track

| ocated on the base of the inplanting device.
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[0003] Recently released materials and pharmaceuticals have been developed which

allow a drug to be subcutaneously introduced or administered beneath the skin of a patient so
that the drug is slowly released over a long period of time. Such implants allow a drug to be
dispensed in a relatively uniform dose over many months or years. This method of
administering drugs is becoming especially important and popular as a method of
administering contraceptives.

[0004] Previously, subcutaneous implants and other types of implants have been
inserted beneath the skin by use of a trocar system, which is a two piece system including a
cannula and an obdurator. First, an incision is made through the skin and the cannula and
obdurator are inserted together through the skin. Next, the obdurator is withdrawn, leaving

the cannula in place as a guide for inserting the implant. The implant is inserted through the
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[0006] U.S. Pat. No. 4,105,030 discloses an implanting apparatus for use in

subcutaneously implanting multiple pellets in animals. The apparatus provides a one-handed
implanting system that reduces the risk of trauma from forcing the implant into the tissue, and
it also reduces contamination. The animal implant apparatus includes a handle, a needle
containing the pellets to be implanted, and a rod positioned within the needle for pushing the
pellets out of the needle. Once the needle containing the pellets has been inserted

subcutaneously, a spring loaded trigger on the handle is activated which causes the needle to

be automatically withdrawn by a spring leaving the implanted pellets in place. However, the
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Longer implants are much more difficult to accurately locate. They are also more susceptible
to breakage, which may affect the drug delivery rate and, in general, are simply more
cumbersome and cosmetically apparent. Because of this, it is frequently necessary to implant
a desired amount of a drug as a plurality of individual, shorter implant pellets rather than as a
single longer pellet. Thus, an instrument which can quickly allow a physician or nurse to
implant a plurality of pellets with minimal physical and psychological trauma to a patient
would be desirable. When implanting several implants, care must be taken to accurately place

the implants in a manner such that one does not interfere with the dissolution of the others.



inmplant a plurality of pellets with m niml physical

and psychol ogical trauna to a patient would be
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be taken to accurately place the inplants in a manner

such that one does not interfere with the dissol ution

of the others. 3 WD 2004/089458 PCT/ US2004/ 010354

SUMVARY [ 0009] Enbodi nents of the present invention
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inserting inplantable objects subcutaneously into a
synthetapriogedtin lahpointsil hgrmortearkhedldxdrle grbas piaggtentidy raeast e dow dose

during insertion of an inplantable object and a base

of horrfBQRNGE @€ bldddida@nhandl e. The base conprises a post, a
cannul a, and a flexible actuator positioned in an
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round and 1's ongltu e r the post
. t ende ositio ere .an
implanigfhiorrs SitetBraty e %Bﬁkegﬁ’??uwgm% R B ping the
position, where the i antabl e object is ease
device {dpgng trr'ﬁért@arﬂf@pampl&n?abn%abm% angt} fasegonn 'ﬂa??é@%% The
an angled track in the base is slidably engaged with a _
base cdrop$ses poke a cammuld, andia dlexible astunton psitioned ithan angladuragk. The

froman extended position to a retracted position to
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actuator fl exes between a | ocked and an unl ocked
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ce may to prevent novenent of
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is used to move the cannula from an extended position to a retracted position to release the
implantable object from the cannula; the actuator flexes between a locked and an unlocked
position.

[0011] The flexible actuator of the implant device may be locked to prevent
movement of the cannula and thereby prevents any undesired dispensing or insertion of
implantable objects. By pressing the flexible actuator into a second position (when the
actuator is in the track in a distal position with respect to the handle) a locking portion of the

actuator is engaged to prevent retraction of the cannula. The lock may be released by

alternately pressing the flexible actuator to a first position.



actuator is in the track in a distal position with
respect to the handle) a | ocking portion of the
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the "present 1 nvention, inserting
an _i.npl ant abl oghe t and I ntain i : .
from {G3FETE? B A LS T P A LAY R o gy iied Thg impplaning
_ handl e _and a base connected to the handle,.the base .
devicectspb i e mpthodisgiudesa hangdies g base, gpdja aaffH“i%%aElyaF&’%%f‘dﬁﬂth a
positioned in an angled track, where the cannula is
flexiblp @sfution heedteddn an iangled tragkound and i s | ongitudinally
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Wo014] According to another further aspect of the present invention, a kit for
inserting an implantable object and maintaining sterile conditions includes an implanting
device including a handle and a base connected to the handle, the base comprising a post, a
cannula, and a flexible actuator positioned in an angled track, where the cannula is positioned
coaxially around and is longitudinally slidable over the post from an extended position, where
an implantable object is retained in the cannula, to a retracted position, where the implantable
object is released from the cannula, and where the actuator is positioned on an angled track in

the base is slidably engaged with a boss on the cannula and is used to move the cannula from

an extended position to a retracted position to release the implantable object from the



an inplantable object is retained in the cannula, to a
retracted position, where the inplantable object is
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dmlm%%ﬂﬂﬁg%ﬂ%?ﬁg“&? f ngs where: [0018] FIG 1 is an
isonetric view of an inplanting device according to
the present invention with the cannula retracted and

the flexible actuator is in an unl ocked position;
DESCRIPTION OF THE DRAWINGS

eQ/ic%ffor

[0017] In part, other aspects, features, benefits and advantages of the embodiments of
the present invention will be apparent with regard to the following description, appended
claims and accompanying drawings where:

[0018] FIG. 1 is an isometric view of an implanting device according to the present
invention with the cannula retracted and the flexible actuator is in an unlocked position;

[0019] FIG. 2 is an isometric view of the implanting device with the cannula in a
fully extended position with the flexible actuator in a locked position;

[0020] FIG. 3 is an exploded view of an implanting device according to an

embodiment of the present invention.



[0019] FIG 2 is an isonetric view of the inplanting
device with the cannula in a fully extended position
wowaoh/084ss f | exi bl e actuator in a | ocked positiPET/US2004/010354

[0020] FIG 3 is an exploded view of an inplanting

devi ce according to an enbodi nent of the present
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positiohO the particular nol ecul es, conpositions,
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used herein and in the appended clains, the singular
understendriatrthis inveggion i limited'to thegragiirallas melagulese FRIPROREONS,

unl ess the context clearly dictates otherw se. Thus,
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one or nore cells and equivalents thereof known to
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[0024] It must also be noted that as used herein and in the appended claims, the
singular forms “a”, “an”, and “the” include plural reference unless the context clearly dictates
otherwise. Thus, for example, reference to a “cell” is a reference to one or more cells and
equivalents thereof known to those skilled in the art, and so forth. Unless defined otherwise,
all technical and scientific terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art. Although any methods and materials Asimilar or
equivalent to those described herein can be used in the practice or testing of embodiments of
the present invention, the preferred methods, devices, and materials are now described. All
publications mentioned herein are incorporated by reference. Nothing herein is to be

construed as an admission that the invention is not entitled to antedate such disclosure by

virtue of prior invention.



equi val ent to those described herein can be used in
the practice or testing of enbodi nents of the present
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materials are now described. Al publications
menti oned herein are incorporated by reference.
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di sease. The inplanting device 200 according to one
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t he perspective viewin Figure 1. The inplanting
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by an angled track 300 which is non-parallel with
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the axis of the post rod 244 (shown in FIG 3). The
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cannul a gui de 340. [0026] In Figure 2 the inplanting
the tragis\308 @ W2g drons thethenmle w20 mesuhigincextensican af4le ¢anngls 240 through the
extended position. In FIG 2 the flexible actuator
cannubgtidn34B2 i s shown distal to the handle

[0026] In Figure 2 the implanting device 200 is shown with the cannula 240 in an
extended position. In FIG. 2 the flexible actuator button 262 is shown distal to the handle
end 222. In this position the flexible actuator may be locked to prevent withdrawal of the
cannula 240 and unintended insertion of implantable objects. Movement of the flexible
actuator button 262 in a direction away from the cannula guide 340 and along the angled
track 300 towards the handle 220 causes retraction of the cannula 240 and release of an

implantable object (not shown) positioned within the bore 242 of the cannula.



end 222. In this position the flexible actuator may be

| ocked to prevent w thdrawal of the cannula 240 and
warioangnded i nsertion of inplantable objects. ROVEAHN1/010354

of the flexible actuator button 262 in a direction

amay fron1the cannul a gui de 340 and al ong the angl ed

ﬁéx Bl@aaﬁﬁﬂﬂh@a@gg aft Qﬁ’gﬁ@@ rdnS whchipPeviads

{
[ge cannu a 24 rel ease of an inplantable object

e P PR AR ISR S s i

Motion of the flexible actuator alon n a
DrovidssahpOR IR 1 BUYARAESIh 61eBieS GO ST MBI TEBREIGIE ects
t he novenent of the cannul a al ong the post rod axis.
A0Z5] Witbvéspess to leguus  thaw isishetia 2n eveladedisowrtrigréay of the
control of insertion of inplantable objects. [0028]
embod\¥éh sh@spacFighes Fiadre I3 thihBrgard, shesingphmtang dexjsk @@ ¢k shown in
isometric view of the enbodi nent shown in Figures 1

two poﬁﬂﬂls 2004 Bnd Doch, K Bclubifiea hahal TR0 MG ifdefts€ g PddBordSportions
shown in two portions 200a and 200b, which includes a

2o 8 0, UL R P

280b; nnul ui de 340 hav rst a eco
340 hag g g oo dsannt 48108 Benoan e 34i i AlmdiEER 2
222 including handle end portions 222a and 222b. The
includiag gredle erpRII900 2220 sk 172l fihe anglas tragPObisfgrrrestizana dyo
track walls 300a and 300b whi ch, when the portions
opposig emessad 260 ati§ 300zeand I9Pbarttichy gvhma\thﬁ:porapm W acamd|28@D of the
formthe angled track 300. Wthin the inplanter handl e

implanfidf davie PRI dstisied fomn tHeaxblet @ragk BOG Within derigipladddandle
(and 248b in handl e 220b not shown in FIG 3), which,

220 ar%“@&'ﬂ m&)ﬁﬁ}e afcf?{a)lfﬂi %géﬂr@(ﬂﬁae (%I Q1248H A h&aRAOD2Ib #6t&hown in

gul ng t thé exi bl e actuat or
t.hi.n the asser ndie 2 0 T
RO e Ul ol S
a boss channel 272, | ower post 264 (not

of the Q%Wﬁ actyator @ithay they %Wblﬁlﬁn&ga%%hang 20t hin profile

guide 270, and tab 268. The button 260 is seated in

tl]092!§lcfitqd1@<1ble atlyetop 366 incFigwiedd inppdey belians262,  fhess channel

gui de posts '362 and 364 fromthe cannul a boss 360.
272, a \wvegaide okt 26%(nbt shovll i@ FAGE Bialawer guide post 266, thin profile guide
270, and tab 268. The button 260 is seated in the scoop 310. The boss channel 272 receives
the guide posts 362 and 364 from the cannula boss 360. Movement of the flexible actuator
260 along the angled track 300, in the direction away from the cannula guide 340 and toward
the post boss retainer 248, allows cannula boss guide posts 362 and 364 within the boss
channel 272 to remain at a constant position relative to the post 244, while the boss channel
272 moves relative to them and at the same time pulls the cannula 240 toward the post
retainer 248. The boss channel 272 engages the cannula boss guide posts 362 and 364 and

permits a pulling or pushing force to be exerted on the cannula 240, for extension and

retractjon, as the flexible actuator 260 is moved along the angled track 300.



260 al ong the angled track 300, in the direction away
fromthe cannula guide 340 and toward the post boss

WO edoaiosmass 248, al | ows cannul a boss gui de post SPGBRSZN4010354
364 within the boss channel 272 to remain at a
constant position relative to the post 244, while the

| .
g[gﬁ%ﬂ]%@;ﬂﬂﬁ eﬂl%?o% ﬁgméjﬁﬁ{ 6l tfexile Bgi@ﬂbﬁglgd@%)oét R84 (not

tinme pullst ula 240 toward the pos

r.etai ner, 248. The. bgss, channel t
shown B Eeic 8e et 4eBSTNE SRR 266 S ERIrPERy IR FREGHIC ramp
pushing force- to be exerted on t cannul a 240, for .
350b (BRRDRUAGH EIF L LA et AR S SAPBY Beh  Anpigfled gvide
260 is noved al ong the angled track 300. 9 WD
ramp 38002 f@8ed b8 jPainggSitoamprosin 3lechoyn m Eigukt 2 and guide ramp
actuator guide post 266 and fl exi bl e actuator guide
portiolP®50h @6#sHonatinFigwea 3) togkihgtir Eheflexible aab@e lgeietposts 264 (not
flexible actuator 260 and rest on top of angled guide

shownliAFRurs 2P A 25t sha AR Fighrd 3 eéne pafalicibdhaai@tigigde fenp 350b
ranp 350a respectively.” An angled guide ranp 350 is

T e e T
v Gt RS e S S TP 8 bR

nove parallel to the angl ed guide ranp 350b  (not
perpensliepla t¢ themixirfdhayangntp 2405 dp @@ql‘@lg ac Ao 369 ks moved toward or
respectively transl ating novenent of the flexible
away facihulad post REGnal 2489 Qaneulahgbeghide pasks IFnohthownondigne 3) and
of the boss channel 272 perpendicular to the axis of

368 lid Bstow ABAH g A852a%nt 13825 (1t ishdven BCFigate0IC)26Q dnoporedde step
toward or away fromthe post retainer 248. Cannul a

354a 43340 ldl'l(\%%}l&\gﬁ ﬁrf‘F%g?e die)rlgﬁsuzngﬁg\r’e%b ¢hnfiadH aQubdat Ry 368

I'e bel'o I near 352b (not shown i'n

. _Figure 1C d,on t of base step 354a and 354b

Onenta‘ttq%d’i'lﬁkf%%ﬁ‘f?Fonthﬁi%@sf?%%) mai ntains the cannula in a
substantially fixed orientation with respect 6 t he
o031 b Blo: dyamraiopvivee megER of s iPble e aiRERp) Brtierp any two
fl exi bl e actuator 260 between any two points alon

pointstatmngghe geide sampp 35Wisitsnslateddhtatlimdar motoor ¢fribacannyid 242 aleng the
the cannul a 242 al ong the post 244 depends upon the

post 23 géRnad updiethb asgle 9b idebasasdShinp I3 ThHeegibaer thbangle that the

angle that the
base guide 350 makes with respect to the post 244, the more control that may be exerted over
lateral movement of the cannula 240. The shape of the base guide ramp portions 350a in
Figure 3 and 350b (not shown in Figure 3) may be a linear or curvilinear.

[0032] Poét 244 is coaxially located within cannula bore 242 and is secured to the
housing base 280 by post retainer 248 through post boss 246. The post 244 is inserted into
the end of the cannula 242 where the cannula boss 360 is located and protrudes through
cannula guide 340 which provides support and alignment for the post 244. The diameter of

the cannula guide 340 is made so that movement of the cannula 260 into and out of the base

280 along the post 244 occurs without binding or restriction of the cannula 240 with the inner
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base gui de 350 makes with respect to the post 244, the
nore control that nay be exerted over |atera
woreenss of the cannul a 240. The shape of t heP@EES2004/010354
gui de ranp portions 350a in Figure 3 and 350b (not
sgown ig Figure 3) may be a linear or curvilinear.
. 44 i Y A '
diametgeiRoisgle feide 4, TR Bhentt SOARGLERAIL N EIAPRRY o besized
post retainer 248 fhrough.post boss . e. 4
so thatRprp s et onant of TS et pLSREr v ARG R e ihpula
cannul a boss 360 is | ocated and protrudes through

240 fropa heins drayot e heamplanter bpedBldes support and al i gnnent
for the post 244. The diameter of the cannul a guide
J0033]Fipmdd shows hatdernmare pbiie implanHeg devipuplthe eesprtipvention
and out of the base 280 along the post 244 occurs

with th¥chRQiE A &itdigle@posifoh.r incFibar 40 thet fexitdanctubtar BifoEdzis
the inner 10 WO 2004/ 089458 PCT/ US2004/ 010354

showngigﬁﬂ% He lﬂ]}mgﬂe%‘ﬁd Qgﬁ.ngr{ @i IR flekitte Qétﬁif@ﬁ Bhy 88 Idched to

nnul a guide 340 may al so be sized so that it

revent s. epntrai nnmen f fluj I
prevenfaHEN B R SEL HEind inthPRc i il gyt fce.
into the inplanter base 280. [0033] Fiqgure 4 shows a .
Moverafl@f Y1egHPae HESPR IR 0] dGDPERT bV BEo S SRl Buide 340
invention wth the cannula in an extended position.
and aldng the gugled wack MY tbwesdsishehandia220sausastrelsrrtion of the cannula 240
shown distal to the handle end 222. In this position,
and releh dfla@iinpla@tabit ataéc0 (noralowe) pasitiordd twithirpthe bert 242 of the
wi t hdrawal of the cannula 240 and unintended insertion
cannul@f24pp! ant abl e obj ects. Mvenent of the flexible
actuator button 262 in a direction away fromthe

C , [ . t . .
SO BB e B A0S IS A B e
.. .cannul a 240 and rel ease of | ant abl,e _aqbj.ec n .
with ARy 14 200 1 FOTUEP R BRORh I Tk o SAJIaolE RETHGE Rutgicpo i
240. [0034] Figure 5 shows a top view of the
shown digihltntthavepndlednd223¢ Tn Hus pesitiem the iisxable peiMatopmap beferked to
cannula 240 in an extended position. In FIG 5, the
preverft igxiithdraaalt ofah@cannulat 240 226 2nirgendsé dnsartidingif ainplaptableeobjects.
handl e end 222. In this position, the flexible
MoveREhLEFHRY f188Yle Retub@€ kedord 262 in a direction away from the cannula guide 340
and along the angled track 300 towards the handle 220 causes retraction of the cannula 240
and release of an implantable object (not shown) position within the bore 242 of the cannula
240.

[0035] The implanting device may be made from molded, cast, machined components
or combinations of these. For example the implanter portions 200a and 200b may be molded
from chemically and mechanically suitable plastics such a polyvinylidine fluoride (PVDF) or
ultrahigh molecular weight polyethylene (UPE). The cannula 240 may be made from a

variety of surgically acceptable stainless steels or titanium alloys, and the post may be made

using similar materials or plastics like PVDF.
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prevent the w thdrawal of the cannula 240 and
uni ntended i nsertion of inplantable objects. Myvenent
wo@booulog94fs exi bl e actuator button 262 in a dir er€T/082004/010354
away fromthe cannul a guide 340 and al ong the angled
track 300 towards the handl e 220 causes retracti on of
ink PRHAIM el Bay’hl 18Ed th
B P np RE22F RS, Ror Bk B S P Pl B the
nnul a. 24 0035]. The. i anting. deyvic - :
palm of g o e, TGI8 SRR LD BT EY {oal T il device
conbi nations of these. For exanple the inplanter .
can be pesdkhoMEeDEk O elt bEsd ey b EXrBRBE &FoT 5 hAEflER & Bseportion
and nmechanically suitable plastics such a
280 wipa ineludyd i tadke3 @l inortiicea {lexibie)actiator 60 shiftesgh civisnd eurewact the
wei ght pol yethyl ene (UPE). The cannula 240 nay be made
cannuld 2O Bhy/@sdkas Yorled Dytgoodbbscdacck pidalvfadls SO0 mid30b angled
steels or titaniumalloys, and the post may be nade

it SR OB 1o 50 S, k0

aten] i @”@ﬁﬁ%ﬁg%fe%&%? Uty BE0 B0 ARk OR B0 272 111
i[ﬁg.%td ZE]}}echﬂnlﬁg iﬁ@?@i%ggilbp%gﬁittﬁggéﬁnh%ﬁ Q'"r‘g{u?rpqi ili(hn@lg élandle 220

users. Extending fromthe handle is a base portion

of the @3fcantTheleanmis bekssI68 is sastred3oenndihearaxinal epdek the nnula 240
actuator 260 slides to extend or retract the cannula

and pra4fes giiide posacd6diand 266 e fibjntd wehapeber thetfteatle sétdagor 260. The
wal I s 300a and 300b angled wth respect to the device

cannulR 88s I maPhdattdoRdd foqh&t nsla01406x b8P #hen blahaeiGNch Beby insert
track 300&along a length of the track to receive the

moldin%;%%%g% g{tiéléggdhgﬁge ggﬁscﬂn rtﬂlfegéliﬁig,??f;rgs%ngz s%akn[xé? QRd lhe-ﬁh&. |

I'ncl u a~’boss ng at an end proxima

t handl.e 220 o he, devi ce. The, cannul a boss
[ B0RCTR e Arton a0 Mo niden s SinatFnER AR BREGanR boss
~and provides guide posts 264 and 266 that fit into % .
guide pas, angd 36 handrallews tthem e sliderand mae, WittHa thechapngly The flexible
boss 360 may be attached to the cannula 240 in any

actuatdt26hasratiie prafile guids 289 whichesxtendstiirdinghythe stag i the track 300 and
fitting, adhesive bonding, threading, ultrasonic

guidesth@RExXiBle RAMtdr 260 lint #@.-track 300 as it slides longitudinally along the track.
The thin profile guide 270 of the flexible actuator is connected to an actuator button 262 for
engagement by a user's finger to move the actuator along the angled track 300. The actuator
button 262 may have a ridged, grooved, or knurled slip surface which may be engaged by the
user's thumb.

[0039] A longitudinal axis passes through a center of the cannula 240 and the post
244 in the base of the implanting device. The track along which the flexible actuator26(
moves is not parallel to this axis along one or more portions of the track; the track may be

linear or curvilinear. The track has a distal portion which provides a stop for the flexible

actuator and also permits securing of the flexible actuator which locks the cannula in the
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[0038] The flexible actuator 260 includes a channe
whi ch recei ves the cannul a boss guide posts 362 and
wQ@eehsasmsal | ons themto slide and nove w t hi n PEEUS2004/010354
channel . The flexible actuator 260 has a thin profile
gui de 270 which extends through the slot in the track
e e I 1
initial 1§8‘86d3{5bqu Lsé;nﬁg uhinBtdRl 1840 lé@ﬁfé impPtdble bbjecttifcde khe

( ongltudlnally along the track. The
device. ta’gpfj:s%ég{i@glfa{;tga b?(? 1t3270as%t fo the lg?éfﬁl Bsifi6h Bg%?éssﬁgtthegf;l/emble
r's finger .
R ~thE it anawngn Ml

grooved, or knurled slip surface whic be eng
force niay hetppplied bmgudinallbon the@zwdl end ob Hyi Gtauwl?a §f"0 &&tihgut causmg the
passes through a center of the cannula 240 and the
cannulpastetrad44 i n the base of the inplanting device. The
track along which the flexible actuator260 noves is

r[@@aw} ahel (B fIEAbleictatdy 260 AhOBEn URECRE, TOftRer PRdduaDREssure on
he track; the track may be |linear or curvilinear.

the act\]aﬂSr lHjtl %ﬁﬁﬁqﬁ *tjlfe cﬂfe%ﬁ?t{j toRAEd HRMa Wﬁls 82'20 REQEL BRSFI&iSE QBuator to

ator an ermts securlng
the f e actuator whic ock n
stide aPpig ezl Ao PR eE BeSBE #é@%haﬂ%ﬂ% tianfuta 240 i
| oaded EOSItlon and prevents uni ntended rel ease of the
withdravip Paerttap Dest 3t aed ong ermetedmplraiAbiceobiatieheld slgfipnary by the post
actuator 260 is released fromthe | ocked position by

244 myy essilaased fremfthesdnpila 248c (Tha flexibbriaatentor2268, allppis the #er to
flexible actuator 260 is in the | ocked position a

manuaﬁ?‘1 RehsllthémotibR bE Bie FaYNNL26P M d@tolihg iipldhtiabdriiomprocess.
e distal end of the cannula 240 w thout causing the

The an%%S&Lé toq tﬁeegrﬁc?&tnﬁh %Q[Qe%@lo %ﬁlstcﬁ" @‘m—:f PRI s e bRk EU exert

been un manual pressure on

L Ao A AR T

ack. As the actuator slides in the direction of t he
guldeqhamt@raw@f&&r?ﬁumaaz4o is withdrawn over the post

244 and one or nore inplantable o@éects hel d

sioad1loAkhgughythe teplpusistg deyics isrpapfdsedly elsabeusefdeyiort the

cannul a 240. The flexible actuator 260 allows the user
implardtidg device according to the present invention may also be made for reuse. The
reusable embodiment of the implanting device will preferably be formed of an autoclavable
material known to those skilled in the art for sterilization and reuse.

[0042] The post 244 is positioned within the base 280 and is fixed within the
proximal end of the base by a post retainer 248. The post has a protrusion or boss at one of
its ends which engages and secures the post 244 to the post retainer 248. The post retainer
248 is secured to an interior surface of the implanter base. The distal end of the post 244 is
configured to engage the implantable object as the cannula 240 is retracted over the post 244.

This distal end of the post 244 may have a flat leading edge for engaging the implantable

object or may also take on other configurations depending on the particular implantable
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manual Iy control the notion of the cannula 260

t hroughout the inplant insertion process. The angle
woeroogloggass of the track with respect to the axi BCDUS100€010354

post permts the user to exert greater control over

the notion of the cannula than could be achi eved using

object & He! iﬂﬁg{ed{ gg—@%o‘ﬂ%lr td%HJl Qﬁd %ﬁgl AP HldeYut bfegrot limited to

cannu oug i mpl anting device is
referably a sjngle use device, the inplanting device
blunt, @8@8&’0‘?%@&%@4@%‘?’&%@? #Vention may al so be nade
for reuse. The reusabl e enbodi nent of the inplantin
40443 A hgi ot PHAeleEBI b an RSB TRHh ISR fSotoP Ay} maller than

material known to those skilled in the art for o
an innes Hiemidtéragtthoranankd 248 ts providsodairanth ¢hrpugh the4annuga tube and limit
positioned within the base 280 and is fixed within the
binding®é0p¢ktitioe 6ekthehosthathage daynda p@ae posidinmeer RidiBresidoe to the
post has a protrusion or boss at one of its ends

cannulMHdtil BRAZEE SmMs oF L RS (Hab BarPBfashd chthuldghdiRbme
retainer 248. The post retainer 248 is secured to an

i nt eri.or rface of the inplanter base. The distal end
enumnggxpﬂlnggé%s 44 is configured to engage the

i npl ant abl e obj ect as the cannul.a .240 is retracted . .
S08441hve ale o S présert e Gt derancolTor AR RBGE] Bigration with
may have a flat |eading edge for engaging the )
the haridigpgraspedtiyethe byjdewhilothe wymaisgised gg(gldg ihefleydble actuator in the
configurations depending on the particul ar inplantable
angled 13 cMIRAOAARE S4B MRS S2RMIGh BTt abjbechsityombepulated
inserted. Some other distal end configurations include

during PiblaBf s&i@bn! THE bRehthion ¢l thohandkeretltRg to GRaANEa aROWs the user
convex end surfaces. [0043] The post 244 preferably

i i . U leGnbiR he SERIsLghcd BPRevent the
o frmf{ B hetoh e, o A ol ledani PR O e SR fice 03
cl.earance through. the cannul a tybe li.mit . bindin
canml o QD P A G HePrReE IR b HOtRa e S i RGO, The
_ post dianmeter with respect to the cannula Shi(%ﬂl d
implantingidgvies inchitss abosemsaiiace of the hase vueh Bypaxantiahy planar and
cannul a and becone entrapped within the base. [0044]
paralleTteethbamauda.of t he present invention is designed for
one handed operation with
[0045] A distal tip of the cannula 240 may be formed at various beveled angles, such
as between about 30 degrees and about 45 degrees, or at a sharp point, such as 27 degrees
which can cut skin. The preferred design of the cannula tip is a design with a beveled tip
which does not cut unbroken skin and does not require special sharps disposal. The cannula
of the implanting device is preferably inserted into the patient through a small incision made
in the patient's skin to minimize scaring.
[0046] In operation the implanting device may be loaded with an implantable object
either manually or with a cartridge. An incision is made at an implantation site and the

cannula is inserted through the incision to a desired depth. Preferably, a depth indicating

marker, such as a ring, is provided on the cannula to assist in locating the implantable object

14



t he handl e grasped by the hand while the thunb is used

to slide the flexible actuator in the angled track.
wab@4losmags e preferably has a size and shape the€T/Us200be10354

easily mani pul ated during inplant insertion. The

orientation of the handle relative to the cannul a

ata pa@ch%ﬁ@HeOH e cﬁlﬁluH s P ate@ihder R Gosird@locBBSH tof the

han par a to the skin surface to

1mp1an§ab$er kg @rﬁﬁer?ﬂ‘%ﬁ%‘rﬁa“ferrlg B Qgeﬁl‘ﬁﬁser e il obe
i npl a nt| ng device include om surface, of the
withdrpyus gveiihe Hnplantabls Qbigst and tf“? ppt {%ﬁ’ 1 hfcanpula hap Bpenyiylly
the cannula. [0045] A distal tip of the cannula 240
withdrawy, the irhplanténi; deviaeds withdrapenisore dhaprjicasleasing the igyplantable
bet ween about 30 degrees and about 45 degrees, or at a
object &hyplage. poi nt, such as 27 degrees which can cut skin.
The preferred design of the cannula tip is a design

J!Jgarrkéet\c\% 2R dlel gorti i a6l bAQRESOries Iﬁﬁs baIREDKRA i khyknown

and does not require special sharps sposal . The

manner s@c@lue{ aog uq{r%stogfchdvém ngngxdh@gvﬁ Bgﬁcﬁﬁg (ﬁes@ Iy ﬁfb%Es%pl of a snap fit. A

i'ent throu I NCi Si on
n_th atient's. skin t

o R R e SR el Bl ipmin i o

| oaded with an inplantable object either manually or
the thumily mmozescthe flexidipeactumtor aterieshe angled Hragle Riessipe may also applied to
i mpl antation site and the cannula is inserted through
the badeltey the tidek dimgtoofahe esir dednglmpertion Bf dfesraabibly, a depth
indicating marker, such as a ring, is provided on the

C[@OV% Bhd S389b] f theli Iﬂﬁﬂin(%r&vicb vill o ldasuridbll &ithlakRednce to the
2004/ 089 8 PCT/'US2004/ 010354 at a particul ar

exploc%ﬁ@ﬁenv a@fl&?ﬂ ﬁ*at‘é or%q lahﬁng‘pﬁﬁ@éj% Sra Hﬁ)l}ﬁlﬂ E‘arfi\hlaaMO with

esire OoCa j ect’,

s Aok R R e

and the post. Wen the cannul a has been fully
upper gl e guida @optsp T alsisHbrsseRRAY deoriantey Pre ARHIY o o planting

patient |eaving the inplantable object in place.
device] DaUat]thaheoximal eneiofl e post 2440 secan] tozesposploess irefainend8. Next,

be assenbled in any known
the flexible actuator 260 may be received within the actuator channel, the lower cannula boss
guide post is positioned below the linear guide within the base, and the cannula 240 with the
post 244 inside of it is received into a cannula guide portion. Placement of the second
implanter portion over the first implanter portion with the previously described subassembly
positioned inside of it, traps the cannula, its guide posts, and the flexible actuator and its
guide posts between cutouts in the second portion of the implanter.

[0049] When the implanting device is assembled, the flexible actuator 260 is slidably

connected to the upper cannula boss guide posts mounted to the cannula 240. The flexible

actuator 260 slides along the angled or curvilinear track 300 from a distal portion of the track

which serves as a locking position to the proximal end of the track.
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manner such as by ultrasonic wel ding, adhesive
bondi ng, press-fit bosses, or a snap fit. A rear
wa woiagesof the handl e rests agai nst the pal m ET/UR®04/010354
user to steady the inplanting device as the thunb
anes the flexible actuator al ong the angl ed track.

§[§ ur§ J@rﬁb@dﬁ@n e I%SS@IHQ inveRgoPRSEIDYhich ehdynHde

user I nsertion of the cannul a.
s SEATb T BBl 5 ST B8 Gl
illustrates the inplantin 1@ rlor to assegq%%
therapeuihAhATDARS A O PUgRensaBaled b dnipa RageR; Lpoay

a post 244 and the flexible actuator 260 is slid onto
includ¢ the impprpéar it a fins campersseruildsccpns campartnent suyaeladen asyringe,

is oriented in one portion of an inplanting device so
needlet,kailptlhendamxithal inenehents ndsded 0A tthitdidormsarees ey indudes

post boss retainer 248. Next, the flexible actuator

gloves Zﬁag&a%/oﬁﬁd H&%ﬁhg@cﬁld\mﬁéﬂ 'p?odeﬁﬁraﬁﬁlﬁf;ﬂ%@for elaMBeing dtdiflity of the
r cannul a boss guide post is p03|t| oned bel ow t he

inear . gui n
1mp1antt1ﬁg pr cegs[ gﬁrgﬂdag 0k s{ng?t 5}1{ ok e?e%‘eﬁo\[}lg Péiltl’ﬁe fm R”Yin&l'ﬁde
. ortion Placene t. of.the.s )
st g} G RR AP e OGO KA PR BT ﬁlgﬁu?%ﬁ O g implanding
cgor evi ously descri bed subassenbly positioned inside of
procedure and miglsanhestic gavaiImaay ha Rlagad; qysr Bl@s?pglpaﬁﬁlanﬁs i@ Maintain
flexible actuator and its guide posts between cutouts
sterilityn the second portion of the inplanter. [0049] Wen
the i mpl anting device is assenbled, the flexible

q OFEn®68imehtsSdfitaapreyent GoRNEEH d1ide aldeeice pidh may be used
cannul a boss gui de posts nounted to the cannul a 240.

for im 1"21&1% SX{ R %P?Igrgatﬁ&gggfsf l%@&péllltg,d g%lapor HQ@C&%EE ds Qficone

urvitinear roma |on of the

ORI R S NI A R

PCT/ US2004/ 010354 [0Q050] One enbodi ment of i fe
microgspearenthe Analer gwde rackofihe dGHFCPETRES Tinft el of the cannula

additional parts along with an inplanting device which
motiomrayritgsingatatieciwhioly eids ér theqropasipasitioning @? spplants ¢ythin the

phar maceutical s, or m croencapsul ated sensors into a
patien A nBOdimehtieT id prog@yit inlveitioientdie fawaelpans thian iothea ithplast

conpartnent. A second conpartnent may includes a
devicesY " ! NYE,
[0052] Although the present invention has been described in considerable detail with
reference to certain preferred embodiments thereof, other versions are possible. Therefore

the spirit and scope of the appended claims should not be limited to the description and the

preferred versions contained within this specification.
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needl es, scal pel, and any other instrunents needed. A
third conpartnment may includes gloves, drapes, wound

woec@assngs and ot her procedural supplies for PCT/US2004/010354

mai ntaining sterility of the inplanting process, as
wel |l as an instruction booklet. A fourth conpartnent
may i nclude additional cannula and posts. A cover of
the kit may include illustrations of the inplanting
procedure and a clear plagstifQover may be placed over
the compartnments to maintain "sterility. [0051]

What\[;\:_%naodlegnts of the present invention include a device

1.

y be used for inplanting various _

pharmaceutical s, therapeuti ¢ dru elivery .devi.ces .
CUCH A B (Taarane 1aBBEr CpeaPEea e ARG comprising
synthetic progestin birth control hornone, or .
endapdlgifor grasping e slsuine dpdng eertian §f ar objartadethandle haying a
the device permts finer control of the cannul a

distal entlj oprogiinal end,i ang laanbged onckfuroled andise handiche pr oper

2.

3.

positioning of inplants within the patient.

Enhoc fiitksc@fo thh@aRileIRNbadety 'isﬁ?: contai n fewer
parts than other inplant devices. [0052] Although the

resent, | i.Of . i b : . | .
Getan | AP INTRAT0 RSN AR Pl SRARATARR distal end
e di ment s thereof, other versions are possible.

T

®the spirit and scope of the appended clai ns
should not be Iimted to the description and t_h? .
pr ef er # Bellow canmuispastionss feakislist aippnd #ddongitudinally slidable over
specification. 16 WD 2004/ 089458 PCT/ US2004/ 010354
Clthd Mt fihaen exgerdediposition,lin whicleatileast by obijexsliswetdingy iatthe
| east one object beneath the skin of a patient
C QUERfk1&) tBG: retract iteonf Br whicRSpieag onbebjdenis edlesbad ifidgh the
insertion of an object, the handle having a distal
end, n@aProxi nal end, and an angled track forned on the
hangPe;’ a base connected to the handle, the base

COMPIT Shd9 flexible actuator slidably engaged to the cannula to move the cannula
from the extended position to the retracted position to release the object from the
cannula, wherein the actuator flexes between a locked and an unlocked position.

The device of claim 1 further comprising one or more implantable objects.

The device of claim 1, wherein the implantable objects comprise one or more of either

therapeutics, pharmaceuticals, or microencapsulated sensors.

4.

The device of claim 1 further comprising a cartridge removably mounted and parallel

to a central bore of said cannula and a means for moving objects into the cannula for delivery

upon retraction of said cannula.
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a post longitudinally fixed to the handle, the post
extending fromthe distal end of the handle; a holl ow
W@ 20008|s59osi ti oned coaxi ally around and | ongi pOTURZN04/§10354
slidable over the post from an extended position, in
whi ch at | east one object is retained in the cannula,
to a retracted position, in which at |east one object
is released fromthe cannula; and a flexible actuator

5. sirthdabliye SNAaged wherel e GaPRY hack R fORN& b8 t%%?bﬁng recessed
fromthe extended position to the retracted position

: | e fromthe cannula, wherein the
Uadg%%@%%#%%ﬁ?g%&%g&%g%%% ﬁ&é | ocked and an unl ocked
position. 2. The device of claim 1l further conprising
one or nore inplantable objects. 3. The device of
claim 1, wherein the inplantable objects conprise one
6.  ofhegedcoel @piphkhetciethgpaged sock rrahaplitagt prargilingsr.
m croencapsul ated sensors. 4. The device of claiml
further conprising a cartridge renovably nounted and
parallel to a central bore of said cannula and a

7. "ERAdeVied of @D whBleBEHhS ah e tlabieh&adibh A the disthe pbMRmMthat
upon retraction of said cannula. 17 WD 2004/ 089458

pemggé%%gﬂ@%& an 'floc-ll-@%laéj?a\ﬁinﬁﬁ ity 1GdRH Fodigwher el n

the angled track is formed fromtwo opposing recessed
track walls angled with respect to the post. 6. The
device of claim1l wherein the angled track is either

i near or curvilinear. 7. The device of claiml
8. whbe dpvyice pleclainy] wheteinbr fexbleactpaior comnrises ¢ putien. a boss
portion that permts securing of the actuator and
channglp eklsast hwo gaidn pbsis, agwdd, and e datpexdendingupvdardijram ddenipaesllel
of claim1l wherein the flexible actuator conprises a

from thu tide posts ARshed €hdB REhnul & twHeeds the Wids ghtintie] ERSES, thé guide
gui de, and a tab extendi ng upwardly and non-parall el

posts dfdPPBrie a%ﬁg%%ec{? %ﬁglﬁn%g%@x?fb% dxRribd6n BRYAHN A, 16PEXBARon or

t he boss enga he gui de
retraction, as the flexible actuator tab is moved by moving the button along the angled track.

9. The device of claim 1 wherein pressing the flexible actuator in the distal position of

the angled track engages a locking portion of the actuator to prevent retraction of the cannula.

10. The device of claim 9 wherein the flexible actuator is released from the locked

position by pressing the actuator.

11.  The device of claim 1 wherein the base includes a bottom surface that is substantially

planar and parallel to the cannula.

12.  The device of claim 1, wherein the cannula includes a tip at the distal end that is
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posts and permts a pulling or pushing force to be
exerted on the cannula, for extension or retraction,
W@3s0ologo468 exi bl e actuator tab is noved by novi POI/UR®04/010354

button along the angled track. 9. The device of claim

1 wherein pressing the flexible actuator in the distal
formeB@fdrh kOBaPone b&R1ANGIRAIVeBidenSIdRAES ReteREKi NY

portion of the actuator to prevent retraction of the

cannula. 10. The device of claim9 wherein the

flexible actuator is released fromthe | ocked

pQsitian b ressi.ng.the actuyator. 11.. The device .
13, CRGe bR RLIBRhT PER IS ARtfiBliast fye e pliy thatis
that is substantially planar and parallel to the
formed g A §hagp Peint offhades¢isce of claim 1, wherein the
cannula includes a tip at the distal end that is 18
WO 2004/ 089458 PCT/ US2004/ 010354 fornmed from at | east
one bevel ed angl e of between 30 and 45 degrees. 13.
14. Thaedeviteof ¢lhint I avidrdinwhetMinilatihcludarinddpeh indidatiale magker.
tip at the distal end that is formed at a sharp point
of 27 degrees. 14. The device of claim1, wherein the
cannul a includes a depth indicating marker. 15. A
t f el AW n ject. b ski .
15, o P8e8 o LSRRt S0~ CHEEH SRR Bf Lok Hhirfinefy eeps of
cannul a of an .inpl anti evice beneath the skin of a
pat i eninsSTRg Aol canagla 6’géﬂ FRDARHE Véced’&PE%F theskin Sf a
positioned within the cannula; using a flexible
adatientovherp gt lepss oae implan@blebigséisi positioned Withinethp cannula;
along an angled track that is slidably engaged to the
cannul asihg afieribdd hopuatedt thaids attivhed sontha limplaating détiee along an
I mpl ant abl e obj ect and | eave the inplantabl e object

bengRE frabibghabisisndabMy Eﬂ%igé&ﬁt@ﬁletcﬁﬁldlm ARAUANG rei@act B cannula
fromthe patient. 16 he nmet hod of claim 15, further

CoRDE S B B Ry T g

_ position o 0 en
2 ) ocki,ng pocts an ot the actuater, o Revent
16.  The method of claim 15, further comprising the step of pressing the flexible actuator
in the distal position of the angled track to engages a locking portion of the actuator to

prevent retraction of the cannula;

17.  The method of claim 15, further comprising the step of pressing the flexible actuator

to release the actuator from the locked position.

18. A system for implanting an object beneath the skin of a patient, comprising:
means for creating an incision into the skin of the patient;

means for maintaining a sterile environment;
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17. The nmethod of claim 15, further conprising the

step of pressing the flexible actuator to release the
wa@eaasass fromthe | ocked position. 18. A systeoT//82004/010354

i mpl anting an obj ect beneath the skin of a patient,

conprising: means for creating an incision into the

ski n ofmddne fagilaceid the iBARAabWY oVt BEiddatt the sRinSifeRd pRient,

environment; 19 WD 2004/ 089458 PCT/ US2004/ 010354

RSBl ARl AEIAIndRE for TR AR RhEQLin BENE Al §o f¢

skin of the patient, conprising an angl ed neans r

[ j h ' . f . :
AR E R 6 L B B TR L5 e gpppasti i

| eavi ng .t he. i npl ant abl e obj ect beneath the skin;
aﬁﬁ’%gﬂﬁaﬁ?@’f or manually controlling the insertion of

the i npl antabl e object to prevent unnecessary damage

to pat jaaghed megns) torfrpamypkly gerdrollpige the insertion of the implantable object

to prevent unnecessary damage to patient tissue from force.
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