WD 2004/ 089458 PCT/ US2004/ 010354 | MPLANTI NG DEVI CE AND METHOD OF USI NG SAME

FI ELD OF_THE | NVENTI ON [ 0001] The present invention relates generally to an
i npl ant i ﬁﬁ)@é’w@éssand a method for inserting inplant abtel/BBUaH193Yeneat h
the skin of a patient. More particularly, the present invention relates to

an i nplanting device which provides inproved control of inplantable object
rel ease due to an angled track |located on the base of the inplanting device.
BACKGROUND [0002] Drugs may be delivered to patients by a variety of

met hods i ncluding oral intravenous adm nistration, inhalation of aerosols,
an epidermal patch, and subcutaneous inplants. The nethod chosen depends,

anong ot her thi qgﬁ?lggm?géggjﬁg@mmmesmg% ion of the drug

or pharnaceuti cal In the patient and the duration the
concentration nust be mai ntgy f%’ﬁﬁﬁgﬂ rel eased material s and
pharmaceuti cal s have been 52@31‘1%955 I'C a??éc);\i/\\vya drug to be subcut aneously
i ntroduced 0l i 1 drug
is slowy r@F)ggge o@%@“ﬁ‘%ﬁg&g@eﬁlﬁ%{}&ﬁ@?ﬁgn gnu@ %ﬁt{n%{l%v?‘c?esantgﬁa%%vthg@dr ug to
be dispensed i.n rel ati.vely uniform dose over ny nont or years. This
ot hod Obimsepermeafble Pty bercainyBe i a5 eStiet: MY pRRiSHlEts e FRaTopul &
as a nethod of adm nistering contraceptives. [0004] Previously,

subcut iavemsion Elafes 4 e iraplantinghdaviceyphish povidep improyed gomirq) @f implantablet ed

beneath the skin by use of a trocar system which is a two piece system
i ncl udebjert aeleasa dne tamaplahtradkducaédon theibasd of theimplahtngdevice. made t hr ough
the skin and the cannula and obdurator are inserted together through the
skin. Next, the obdurator is w RORO ing the cannula in place as a
guide for inserting the inplant. The 1nplant is inserted through the 1

[0002] Drugs may be delivered to patients by a variety of methods including oral
intravenous administration, inhalation of aerosols, an epidermal patch, and subcutaneous
implants. The method chosen depends, among other things, upon the desired therapeutic
concentration of the drug or pharmaceutical to be achleved 1n the patient and the duration the
concentration must be maintained.

[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




WO 2004/ 089458 PCT/ US2004/ 010354 cannul a, and the obduratoris used to push
the inplant to the end of the cannula. The obdurator is then used to force
t he i npl AYO 2004408468 t he cannul a while the cannul a i s w t REFARI4/O0HEEN t hat
the inplant is deposited in the channel previously occupied by the cannul a.
The cannul a and obdurator are then wi thdrawn conpletely, |eaving the

i npl arﬁanhﬁlaﬁdrﬂ&ﬁe Bedigatohs utdiao PasintheiRPRAL tokhé 8nd 6PGBcahmBLr Th®N process
requires substantial expertise in coordinating the pressing of the

obdur H?iﬁr@&qﬁ tieR ubbd ROORWY (Y imblaht Yt QPﬂﬁlé'aﬁnutl? wHAB &R danhlifd i§ GRha@RAkml N the
channel . It these two processes are not properly coordi nated, the 1 nplant
may be for.c I.nt the ti.ssue . so.that, the implant. has 1o nmake its own

chann el U e iefit i b RliF R eiati ersigesfiocthied Bhe pBlR ThE ces
additional trauma to the tissue and nay cause the inplant to becone danaged
by t hecappylaand gbduralgr pie theiewihdiawatcompletely slepyng SisdEiphant jn plagebgnsathy
hydrogel inplant. Wile subcutaneous inplantation nay be done surgically
usi ng theskial pel to nake the incision and a trocar systemto place the

i npl ant, such nmethods require a physician or other highly trained person.

Recently imwyj@dl‘ﬁi_@&béaﬂﬁs&@oﬂﬁlbcésﬁliﬁ{tﬁﬂeﬁﬁhtﬁtﬂﬂﬁaﬂ@@eﬁué in bptiantise thave been
devel oped ich typically require far Tess skill to operate, and thus may

be bet + S . - be el b d
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[ 0006] ,U. S. t. No. 4,105,030 disclqgses an j ant i apparatus for use in
& Ubo i BRI s DY BieF S e o RPERY ForrdtielsTome Miap e FRE B Shipa it

provi des a one-handed _inplanting systemthat reduces the risk of trauma

f r om ftbe &ipsug sptileat ﬁhﬁpmmnmns t® mpke ity @ww ehanaelps if is ingestod rRatcing she implant
contam nation. The animal inplant apparatus includes a handle, a needle
cont ai intonthe tiksepatdes additiondl eraumal ta thietiksuand] may oghsp tsd implaredo bedamen t he
needl e for pushing the pellets out of the needle. Once the needle

CorL BBy e chasusernsar s SUBEIRLTEY 50 10 | 0o
implant. While subcutaneous implantation may be done surgically using a scalpel to make
the incision and a trocar system to place the implant, such methods require a physician or
other highly trained person. Recently improved instruments for inserting subcutaneous
implants have been developed which typically require far less skill to operate, and thus may
be better suited for non-surgical physicians and other less skilled individuals, and require less
time to perform the implantation procedure.

[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



be automatically withdrawn by a spring |leaving the inplanted pellets in

pl ace. However, the 2 WD 2004/ 089458 PCT/ US2004/ 010354 handl e confi guration
of this i W 2#P89458%evi ce i s designed for use in ani mal SeCEHUSIOGEI0SSAL t | €,
and due to its size and shape, it would be difficult to use for inserting
inplants subcutaneously in humans. Further, it is not possible to control

the nDRdnAR Cnfibt@tiBe SEtSs inlpladtitpdcIRY i GesiRed ésrQust Meami 8RN, Sudl dslcattle,
automatically retract upon ‘activation of the trigger. The conplex spring

| ded j t . . . . : " ! g
| oadeduRf 93 s Wb RNy duid 898N o8 Bl BRARLGL U | nor ease the

evi ce ] am an to eject t ets when

required. [0007] .Contracepti,ve .steroids..that are I nplante ubcut aneousl y
6 noRREROEO B BB oSS it Pyt preopsp) HE SR Feele i a e

bi odegr adabl e. The pellets made from such materials are typical l’i[ | ong and
cyl i ndthiscdgvicebeeauss thesnsetlieomill agtpaaticall k refraciasponipeti vationefdh¢ Bigges. sThen t he
order of the size of a pencil lead. The materials are generally flexible,

r angi nepufiplexrsEringdohded propeilitg system ared tyi ghtreofithis émphntispparabexincfease thaanpl e,

U S. Pat. No. 4,451,253, which describes sone exenplary contraceptive

pel | et ghagidh tR& tROBSVISS WHl fal and fallky éjestahe YellellAdH tedlirsdiCh pel lets

subcut aneousl y. [0008] The size and shape of an inplant pellet are inportant

in determ ng h . j 0 ' [
subcut aneou@ﬂlg?ft)l gﬁ{l. C&tégﬁt%g{ds\é}g%éfe fénrlg?ﬁ %{nésdbggdtaﬁé%%%?é?n ls}%'on t he

di mensj gns .of. g .subcutaneous.inplant. In rticular, the ngth of an

ol ashiedagbindiSlogaly fert et ot Wikl aen orodeisdiiee 15 deledmade 1 5 o
2 inches long. Longer inplants are nmuch nore difficult to accurately

| ocat efromtsugh materialssage mpically dengand aylindriead itherossksegdon, wnd ghe siegofthesect t he
drug delivery rate and, in general, are sinply nore cunbersone and

cosnet inartihls igpp tecsrlier dBelsndizeofaf panbil $eadl Thé maferialiues pénerailbcadbiey to

i nplant a desired anobunt of a drug as a plurality of individual, shorter

I pl an{:aggﬁg'fﬁﬁﬁ F@%‘PF% Vgegﬂig%ﬁrsve?y fSkiBR RnrONIE, 1h&ixafiple, TIYSPat a0 NSt r ument

whi ch ul ck ysician or nurse to

-

4,451,253, which describes some exemplary contraceptive pellets and an apparatus for
individually implanting such pellets subcutaneously.

[0008] "The size and shape of an implant pellet are important in determining the rate
of delivery of a particular drug from a subcutaneous implant. Practical considerations put
constraints on the dimensions of a subcutaneous implant. In particular, the length of an
implant is generally limited. A typical implant is on Fhe order of 1 1/2 to 2 inches long.
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.



inplant a plurality of pellets with mninal physical and psychol ogi cal
trauma to I woul d be desirable. Wen inplanting _several inplants,
care nust @9@4{9?&%() accurately place the inplants in RCHEUSEWMONIH t hat
one does not interfere with the dissolution of the others. 3 WO 2004/ 089458
PCT/ US2004/ 010354 SUMVARY [ 0009] Enbodi nents of the present invention

i nclude a device which may be used for inplanting various pharmaceuticals
and therapeutic drug delivery devices. Such inplantable objects nmay include
t hose such as silicone rubber capSUMMARW ubes that contain a synthetic
progestin birth control hornone. The flexible tubes may steadily rel ease a
| ow dose off0009] mMEmbaoditnents o€ tHel ppexdat inearnion[ifdlidy a Mndcewhiotim®rite wedt he
present invention is an inplant device for inserting inplantable objects

subcut %Gﬁ%iﬁin\ﬁn Raflofs ﬂ?érln‘ﬁél%uﬂc&l@ﬁﬂ[ th%fdﬁgut?c Jﬁﬁ@%ﬁvér?rdeﬁfzé’ssmd?:ﬁ the device
during insertion of an inplantable object and a base connect ed to the

nand! e R RS ORRY i 385u3n 0% hen B 67 glr?%be?"agﬁ)sﬂl PRI S pCbHahY

pOSI ti I'n an-an cannu coax y ar ound

and is |lo tudlnally Ilda over t froman ded 03|t|on
wher e a’iwtpl%iﬂ BiRgeIndiE, .hgﬂp%ltea.ﬁ@élegﬁﬁ% H@e%gwme&% Beleass alov dose
position, where the i rrpl ant abI e object is released fromthe cannula. A

f1 exi blo§ hermanstinto thebkodstosaed on an angled track in the base is slidably
engaged with a boss on the cannula and is used to nove the cannula from an
ext ended pog0010In Ok emblihentofdheomssent veiitiorr ielag dmplanhdevicenfol atminbe obj ect
fromthe cannula; the actuator flexes between a | ocked and an unl ocked

posi ti Qg fo4ph I Y ebe | ocked
to pr eveﬁlah&?}oi]e\]/deb#re nfSngCE%éhg&ggyﬁgul a %%39%312@12%1;1%@13&61%? §1 %ﬁ%na?;%lea red
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base comprises a post, a cannula, and a flexible actuator positioned in an angled track. 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. A flexible actuator
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 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
| ocki ng tJ f the actuator is engaged to prevent retraction of the
cannul a. p{%;ﬁ)eioﬁg%s%'%y be rel eased by alternately pressif{d/¥1804018354p| e
actuator to a first position. 4 WO 2004/ 089458 PCT/ US2004/ 010354 [0012] The
I npl anting device may further include one or nore inplantable objects within
t he cannul a[00IRE Theimplahtng devideaeaynBiythert inolude oheidemareiamplaitakje objectshol di ng
mul tiple inplantable objects that are sequentially fed into the cannul a

af t er aithinthé earinal, eTlinglanting dedlics pRYsd islud®y eareidgeddbr héldingahuldpler and
cannula. The cartridge may be renovably nounted and have a channel

cont ai fhfidniahe bBRLAThAUE s ﬁi?a]glatf&iiﬁuté heRanmllh §ﬁeﬂe91 i&ﬁﬁﬁ&ﬁl@bbj@&ﬁ?_ of the

cannul a.” [ 0013] "According to a rther aspect of the present invention, a

met hod .of _insertin c eous, Inpl.ant-abl e obj ect w th ,mpl anti ng
dovi ce dBperbRES] kol Eme R o BE M EAOOUR ol UE" TRE PRy i B irth T T e

i npl anting device beneath the skin of a patient wwth an_ | npl ant abl e obj ect
posi t i BieuBtedandhave %@aeaﬁrﬁw%@lrammhﬁmgntp@e oBieetbat i paradel PALMIral Bareng  t he
angl ed track using the flexible actuator to rel ease the inplantabl e object
beneat bf thheawiila. The i npl anting device may then be withdrawn fromthe
~patient or another inplantable object froma cartridge positioned within

the cannul a[opdg] ba ceordiRayettitieri et bMe pldsent ilPdmiivh| MthethdA\0f Glettingd i n t he
met hod i ncludes a handle, a base, and a cannul a slidably engaged with a

11 bl eyReL B8l BT o e ARl 2 evich 0 ) b BP0, anot her

further aspect o t 1 nvention, nserting an inplantable

obj ect. a mai nt.ai ni n terj,l e conditions . ncl s .an Lnplantin devi ce
rei uaiy e RsRe 2.ehdndh Bl T RRfhe G bRt AR oRE of AR 808 oy | ofng a
post, a cannula, and a flexible actuator_ positioned in an ang]ed track,
wher e imRRlaRtabla @brect RosiiniedwiHhin thecannyla pnd maneallygetpdingdhe eangitapdengal | y
slidabl e over the post from an extended position, where

the angled track using the flexible actuator to release the implantable object beneath the skin.

The implanting device may then be withdrawn from the patient or another implantable object
from a cartridgé positioned within the cannula may be subsequently inserted. The implanting
device used in the method includes a handle, a base, and a cannula slidably engaged with a
flexible actuator Jocated in an angled track.

[0014] 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 acfuator 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 i npl antable object is retained in the cannula, to a retracted position,
where theyi Hi{ e object is released fromthe cannul a, and where the
act uat or |s p05| oned on an angled track in the base |Psc'§’p$%9%1’13935éngaged
with a boss on the cannula and is used to nove the cannula from an extended
position to a retracted position to release the inplantable object fromthe
5 WO 2comulge4a8inpdericsiaonildng abimpleting.incisioa in atpatieny’sdissie supmies fierki ng an
inmplanting incision in a patient's tissue; supplies for naintaining

st eri | majntahingReerilitp bfihe inphat insation processs andwdunddieskingsessi ngs. [ 0015] The
i npl ant abl e obj ect and i npl arnting device of the present invention may be

useful for [UMS¥ t 788 ifplahABlebict Exﬁﬁ"nﬁﬂaﬂﬁntgme@tcé%k t}&eﬂreééﬁﬂﬁl'veﬂﬁyrﬂhaw
hydrogel inplants. The active agent nay be sl ow y rel eased by the 1 nplant

or the I n uch as

bl ood bngetfﬁslrs}greﬁgﬁgggg%ée may %wﬁtge%%fgew&a Stor %‘H gﬁ%ﬁ% a%t [ 0016]
The present inventi o rov odi nent s of ant evice for

i nsert &ﬁ%a‘?tﬁ‘ﬁla&ﬁ‘ttd%? ‘ﬂf’%‘ ’?fe\ﬁﬁqﬂw %F SOPIgRLor, h?ﬁBlP R WhSH| ant abl e
obj ect release due to the angled track |ocated on t he base of the

i npl anplagesl idevaterwy enVirenhensx sistheas dlaadaardissues Thealeivice smascbeotsed heimplagted t r ack,
whi ch hel ps to prevent the forcing of the inplantable object into the

ti ssueanysuchimplanticont rol | abl e forcing can cause trauma to the tissue and
may cause the inplant to beconme danaged. DESCRI PTI ON OF THE DRAW NGS [ 0017]
npart., of RIGRSRRE pseriGililios gr&%efeﬁb%datatwa inglacl 2 abodi ment s

of the present invention wl apparent wth rega he fol l ow ng

descripti cl ai and.acco Wi N Q18] FIG 1
e an Mo ABRGRYE e Ay GRS el Rl reos gt
invention with the cannul a retracted t%nd the flexible actuator is in an

unl ock&ee 1958¢ angled track located on the base of the implanting device. The flexible actuator is

positioned on the angled track, which helps to prevent the forcing of the implantable object

into the tissue, as such uncontrollable forcing can cause trauma to the tissue and may cause

the implant to become damaged.

DESCRIPTION OF THE DRAWINGS

[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 cannul a
in a full @%&F‘g position with the flexible actuator in a |ocke

posi tion; % 3 is an expl oded view of an inpl an]f(r‘"f{Hs%?g‘W]@%S“
according to an enbodi nent of the present invention. 6 WD 2004/ 089458

PCT/ US2004/ 010354 %2021] FIG 4 is a side view of an inplanting device
accordi ng t 4002& JilGsé s a side wiew efrandinplanting deviomadcarding to thaipraserixt ended
position with the flexible actuator in a |locked position; [0022] FIG 5 is
a top mwentiof with therpdrmoia in@ fdiy extendedqosition gvithothe flexibleestumdtor inraMeckedon wi t h
the cannula in a fully extended position with the flexible actuator in a

| ocked poﬂggﬁt I on. DETAI LED DESCRI PTI ON [ 0023] Before the present
conpositions and methods are described, it is to be understood that this

nventi on i ook el K6k 18 7 oPRl @Aﬁaﬁt&%mc%%ué&am;;e@%%ewns

met hodol ogi prot ocol sTdescri al so to be

under st ood .t hat t in the SCL | on s for t pur pose
of des é‘?‘feBP%Wﬂtll?éﬁ‘?)%‘Pi‘l Pér#”ﬁgg’ét%‘ffg R?Pltloér?ﬂ g’i’ MR ng(eﬁ
intended to limt the scope of the present invention which will be limted
only bpomh@nappended clainms. [0024] It must also be noted that as used
herein and in the appended clains, the singular forns "a", "an", and "the"

i nclude plural reference unless the context clearly dictates otherw se.
Thus, for exanple, reference to a "cell"” is a reference to one or nore cells

and equival ents ther eof k”%ﬁrﬁﬂEﬂ’BﬁF@RIP*I‘?QN n the art, and so forth.

Unl ess defined otherwise, all technical and scientific terms used herein

have the sa skill in
'[ﬁﬂl’ﬁ "’Bb‘f&‘&%h@ﬁrh géénggxﬁgé!sm&H%%H st%?‘e QiNeribdd, Aridtdwe Y

the art. ough any rraterla s simlar or

understood that this invention is not limited to the particular molecules, compositions,
methodologies or protocols described, as these may vary. It is also to be understood that the
terminology used in the description is for the purpose of describing the particular versions or
embodiments only, and is not intended to limit the scope of the present invention which will
be limited only by the appended claims.

[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 .similar 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 @3 &f“ t he present invention, the preferred nethods, devices,
and nater 4430w described. All. publications nentiiSHEESRMIFH, o

i ncorporated by reference. Nothing herein is to be construed as an

adm ssion that the invention is not entitled to antedate_ such di scl osure by
virtue of pri082S]iTheapeseaninventiqn povidegoiagdanting degizeday tbowgracouply025] The
present invention provides an inplanting device for subcutaneously inserting
i npl antiafEréngipppdartable ohjeatsrwionyitiembdneficial agegsnswh as phhrmaeptierintac tet | cal s
for the prevention, treatnent, and di agnosis of disease. The inplanting
devi ce pt&fnf6f,fediriént] shddi8gnosidtpdise®ma! T imipléntitgaReive 200\16¢UrdidR td Sne
illustrated in the perspective viewin Figure 1. The inplanting device 200

| ol Udesugbdialof ufAtesdi HRIAR P BhABERNAEIRMOIRATe SEBIA [ B

retracted position), exl1 bl e actuator button connect to a?lexi bl e

actuatar 26 hawn.,.in FI G 0 Vi n he cannul a 24 | gng a post rod
744" (s HOWRRAS PPECE 290 el a pindi® 2ol el ol e fu i 2B e taRe " handi o
end 222. In the retracted position, the cannula 240 is drawn _into the

i nt er i getrested prsitipaa Bexibleacwatyr hyttemeoZ ¢aapeded toflexiblsrachiatar 280 showas it s
noved or slid toward the handl e end. The flexi ble actuator button 262 is

gui ded ibhFI@n3)doginedingtthe ciénrdilk0240hlaig a posh oot 254 @hdweh imFIGh 3)emdendias¢ 0 t he
axi s of notion of the cannula 240 or the axis of the post rod 244 (shown in

FI G 3)280T e bas 806 s dfkeal 18 theltRindleicHd 202 "BMAH rétdched poRfRACHe candule240st rod
244 (shown in FIG 3) and housing base 280 with cannul a gui de 340. Mbvenent

of the. ' . | ' ' | ide 340 and
ol ong. P RE L AE LHBLA or ROt B8 by B AKIRE dodifsy SRARN MG BHLAC, SF0,
cannul a 240 t hr. h e . cannul a _quide._340. [0026] |n.Figure t he

e PRt i Bt S bR R LoD S ebion 267 5 Ao e i Breled
position. In FIG 2 the flexible actuator button 262 is shown distal to the
hand| e track 300 which is non-parallel with respect to the axis of motion of the cannula 240 or the

axis of the post rod 244 (shown in FIG. 3). The cannula 240 may be slid or moved with
respect to the post rod 244 (shown in FIG. 3) and housing base 280 with cannula guide 340.
Movement of the flexible actuator 260 in a direction toward the cannula guide 340 and along
the track 300 away from the handle 220 results in extension of the cannula 240 through the
cannula guide 340.

[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 t hdrawal_of the cannula 240 and uni ntended insertion of inplantable

obj ects. NEQ&MWAIBS the flexible actuator button 262 i RCHUSM0#8108H anay
fromthe cannul a guide 340 and along the angled track 300 towards the
handl e 220 causes retraction of the cannula 240 and rel ease of an

i npl ant abl e [00273 Motierodf the dleriblgasiatorinaldngvan hngled reenp ovhichdtavidés t he
cannul a. 8 WD 2004/ 089458 PCT/ US2004/ 010354 [0027] Modtion of the flexible

act uat Qficrbdsed bROH M inWBEtrE LI A RoMEERT of ER\dadfigla lalihigQRS BEst R6E SIS PRisi N
control of the novenent of the cannula along the post rod axis. This

provid . I: f t | . n of

ool antAB e ey Wil ot A B B o1 Bl e g Bl P o
expl oded is IG. Vi ew of e ephodi rent shown | jgures 1 and 2. In this
i bur .t ho LU aic 5Pachyp EiBtstg tese BiRBuRn R SxplpgeisP R 868 tend 200,
whi ch includes a handle 220 having first and second portions 220a and 220b,
a base cpdoditesnt papwn inskigures 1§@éangn Hos Figores thesowlaptimgzigise 280 énshewmdngui de
340 having first and second cannul a gui de portions 340a and 340b; and a
handl e tengotitits 200 indi200), IndricH inciades gloantdlec22f) 12w fustarPebondlpretionsgl ed
track 300 is formed fromtwo opposing recessed track walls 300a and 300b

whi ch, 20028nd DEOW @Hab280 RERR: AREamDRBod %c_;rfi&ls 2308l 7Qt2808; 48MneR gk
assenbl ed, formthe angled track 300. Wthin the inplanter handle 220 are

portio a_fl exi t / ! 2 ' 20b not
shown ?ﬁ“%ﬁ@g Tﬁ%%éhgv%?c(ﬁl 8 C\?\ﬁ%‘ﬁg gﬁ@%‘ ﬁgﬁg Bgé?(gar %@@Pé%‘g? ielgrzladg?% %zrzzc hannel
248 for, qui.di he tab 268__of t | exi bl ct .within the assenbl ed
ool ancestodin bfdos Sernorada maiizh: The saged etk 30 imadiaomeva s ncl udes
a button 262, a boss channel 272, a |ower guide post 264 (not shown in FIG
3), | ovapposing tbeessed trackowalls 390a and00b avhigh, sden roportions 2008 ard 200lreEthsut t on
260 is seated in the scoop 310. The boss channel 272 receives the guide

posts 3fiiplaatig d6Acd 4rersdcntbled fom thelngled 8@tk 300 vWithin thefimiphatdr hexdldl e
act uat or

220 are portions of a flexible actuator channel 248a, (and 248b in handle 220b not shown in

FIG. 3), which, when assembled, form a flexible actuator channel 248 for guiding the tab 268
of the flexible actuator within the assembled implanter handle 220.

[0029] The flexible actuator 260 in Figure 3 includes a button 262, a boss channel
272, a lower guide post 264 (not shown in FIG. 3), lower 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

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



260 al ong the angled track 300, in the direction away fromthe cannul a guide

340 and t post boss retainer 248, allows cannul Ss guj de posts
B LS MO OB Pon

362 and 364 Wthin the boss channel 272 to remain at a

relative to the post 244, while the boss channel 272 noves relative to them
and at the sane tine pulls the cannula 240 toward the post retainer 248.
The boss chi¢f}38] Fiexible a¢fuaos geide pest2h6and Bexiblepeiuntorgyidesp@b264@at 364 and
permts a pulling or pushing force to be exerted on the cannula 240, for

ext ens showmindFiguet3) act attachedito fdxdblé hetmatbt 26(batduastam 18P Of asgledgaide slmgng t he
angl ed track 300. 9 WD 2004/ 089458 PCT/ US2004/ 010354 [0030] Fl exible

.act uat G50M tidiehd¥@sin ﬁig@réqr@; aﬁlheaas%ﬂah Quidie ratAh 50TresptiNESt Abénglemiuighown in

Figure 3) are attached to flexible actuator 260 and rest on top of angled

gui de iy El : i ] a
ospoct UL PSR il RN ehide Fil Dbl asti AR L B A T
portion 350 wn in Figure 3_and gui r rtion.350b shown in
P ur o DejtionowRP Rt shiwa it FlghrepBogefieta e Tl AiabCBudeneu o GRbun i n
Figure 3) and 266 shown in Figure 3 nove parallel to the angled %l‘%i de ranp
350b  Eh@wvn Fhd@nrei3) apd 66 shayn imbigaed maveparaicl taths @sld guec?egé@m 8by

transl ati ng novenent of the flexible actuator 260 al ong the angl ed track
300 i ni(motshewemianFigofe 3)adhngled gorienahp 330 raspeapivalyi teanshating mdvemenpofs of t he
cannul a 240 as the flexible actuator 260 is noved toward or away fromthe

post r efeAfl&ghle %ﬁato%ﬂbﬁgﬂ%g%iﬁh@kmﬁhﬁo velRft oftHOWBss chafmey 372 3) and
368 he bel ow i near guide 352a and 352b (not shown in Figure 1C) and on top

B e L R N

a subs orrentation w respec ase 31] The

degree to i ch movenent qgf the flexible, actua 260, bet ween any t
0P nt < AR MG e PRV TEREEn A8 EaTl bosk auicRposs PRE 6t ERORR T ERaDoR: he
cannul a 242 along the post 244 depends upon _the angle of the base guide
ranp 3568 ligiheloyt lingae guide 352 and:332hnot thewn in Figure 1C§J and on top of base step

354a and 354b (not shown in Figure 3) maintains the cannula in a substantially fixed
orientation with respect to the base 280.

[0031] The degree to which movement of the flexible actuator 260 between any two |
points along the guide ramp 350 is translated into linear motion of the cannula 242 along the
post 244 depends upon the angle of the base guide ramp 350. The greater 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 may
be exerteqvggﬁﬁﬂm¢£§eral novenment of the cannula 240. The shape of the base
gui de ranp portiond 350a in Figure 3 and 350b (not showhCTYSHYO10ESG) nay
be a linear or curvilinear. [0032] Post 244 is coaxially located within
cannul a bore 242 and is secured to the housing base 280 by post retainer
248 t hrdsangdterpafshe canavlazide 3dde ThesdiarBetdr ofthe pammiaghide 340 majielserbd sizedt he
cannul a 242 where the cannula boss 360 is | ocated and protrudes through
cannul ao@hut Giepréventsdntainnmend vt fekls spapticled, ard\dthat deprivedherdiny totthecqgmala 244. The
di aneter of the cannula guide 340 is made so that novenent of the cannul a

260 i ntgoangh Bithg afavlRitdPRe SmpRRkkr Bh@Bot he post 244 occurs wi thout binding
or restriction o% the cannula 240 with the inner 10 WD 2004/ 089458

PCT/ US2004/ . di th | ' he_di . of th
cannul a gui gé@%sjg%%!&%ﬁa@ﬁ é@g ngdg iviéﬁ%? {s}]glil{n_ﬁggﬂn‘g ﬁ%‘gée\?%fn g %é%'{;ﬁt;ilﬁ ?\e?rrlélﬁ of .e
dr un RGBSR 805808 FOBBSF 4 TGUIaI0 SHORG BB Sew of the

i npl anting device of the present invention wth the cannula in an extended
posi t i shown diskil deithe bandlelgad 222 Irbihis positiat the flenibleoactep@or ingy belasked i st al to
the handle end 222. In this position, the flexible actuator may be | ocked to

pr eventpravehhwithivalvabdf thé earmala2d0eand4fhimesticd ihseitesndsfd mphaeatile objests.
i npl ant abl e objects. Mvenent of the flexible actuator button 262 in a

di r ect iNByN&Y of theTekitie SR Burthn 262 iR 4 QireAith A ¥orh e SRALRGuide2y 300

towards the handl e 220 causes retraction o? the cannula 240 a rel ease of

an i npl ant abl e, obj ec ho Siti d withi.n t.he re 24 t he

o anno) 20 At Bt iR 00 3ORHN o olnile BB Sald MitheliBF oP Biceafiifia i (0°
the present. invention with the cannula 240 in an extended position. In FIG
5, the anfi&sdpaseof ap implantablepbiesh (g showen) pepisigRediwithiz the horerZd2ipdthe ¢ end 222.

In this position, the flexible actuator may be | ocked to
cannula 240.

[0034] Figure 5 shows a top view of the implanting device of the present invention
with the cannula 240 in an extended position. In FIG. 5, the flexible actuator button 262 is
shown distal to the handle end 222. In this position, the flexible actuator may be locked to
prevent the 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) 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 insertion of

I npl ant a Movenment of the flexible actuator button 262 in a

di rect|oﬁ¢vg’\ﬁ§€‘4ﬂfﬂ%}5§1the cannul a gui de 340 and al ong t h&CHEN28¢#/01p3déKk 300
towards the handl e 220 causes retraction of the cannula 240 and rel ease of
an i npl antabl e object (not shown) position within the bore 242 of the
cannul a 240036 PDRSimplineter gnldkrR20rigcldéesi agrasping pertiondad tragfitimtbdied, cast,
machi ned conponents or conbinations of these. For exanple the inplanter

porti 281 Qge @Rtk ARD THB Yamde duBQEntidiK ?hﬁﬂi&meﬁ@blthh aiediniphaitiagidedice Y
Sui tagllmgmpl astics such a pol y?n nyl i drllt;\ey? uori de (PVDIt:) or ult rgahi gh

ol o0 Ulopgh bt Rﬁr%%htw ﬁﬁ%&?ﬁ%sers%tm}% HondiRe R YRGS fEe™ 2

varlety (0] accep al nl'ess st®eel's or titanium oys and

t he po er| al s 11 WO
2004] RSB pe s 6 b B0 i Pieb B eeciredr 200 BieBRIn Gend SRt ies
graspi ng portlon and may fit into the palmof the users hand. The handle is
subst atnnBlR|200s Jheieek @afpnmd o epposechisackrhidenvalireillacand 30fb saglgded by
either right or left handed users. Extending fromthe handle is a base

por t i owith Z3Pectho thie denick pdat244, andathkt 864 aistot\ekientling thioegh Hedraakt3004long 260
slides to extend or retract the cannula 240. The track is fornmed by two

0pPOS eglleh ARG thd d&wtalré&lv%(tﬁ@a@tﬁﬁtoﬁﬁaba:ﬁmirﬁﬂoflw vidd ZEpect to the device
post 244, and that forma s ot extendi ng through the track 300 along a

'[Sggt?]h g‘;}et@ ?ﬁé‘cﬁlgul 246 u&ééeabl?oﬁé H@%&at%@@n@ﬁxhﬂmgo%&idndfﬁ My de 272.

€S a DOosSs an end proxi ma tO the

handl e of t deV|c cannul bos 360 .S sec ar ou

or oxi rli B eriee. Thecasade DR e Dger el Skt i SR B0G ¢ hat
fit into a channel on the erX|bIe actuator 260. The cannula boss 360 may
be at tandhuavides gwde pestinfdoanzld66i thatfiinterrshantel on dhe Bexdblegstugtor2@.cThe
nol di ng, press fitting, adhesive bonding, threading, ultrasonic staking, and
t he | idamnula boss 360 may be attached to the cannula 240 in any known manner such as by insert

molding, press fitting, adhesive bonding, threading, ultrasonic staking, and the like..

[0038] The flexible actuator 260 includes a channel which receives the cannula boss
guide posts 362 and 364 and allows them to slide and move within the channel. The flexible
actttator 260 has a thin profile guide 270 which extends through the slot in the track 300 and
guides the flexible actuator 260 in the 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 actuator260
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 channel which receives the
cannul a b&ﬁ%ﬁoﬁ}éb posts 362 and 364 and allows themtq slide and nove
within the c¢hannel. The flexible actuator 260 has a thifSTHrEPI0354i de 270
whi ch extends through the slot in the track 300 and guides the flexible
actuator 260 in the track 300 as it slides |longitudinally along the track.
The t hiniaplasfled posifigrandrevents witintendasielsnse ofdheinplantable objnsefomdhe o an
actuator button 262 for engagenent by a user's finger to nove the actuator
al ong ddviceallg BekibleackiaB @260 Treleasddfaomrthe lookdédopositin byepressingethe flexiiped,
grooved, or knurled slip surface which my be engaged by the wuser's thunb.

[ 0039] acfuskdtaiktbh AR bKitRe N@EBRIctuafd® 260 iFinGRE[RkePpositith £aibetah@al240 and
the post 244 in the base of the inplanting device. The track al ong which

mor e pot B IGRR AR 50 i AR B G b anhBle A SRTCRIAREN O

track has a.distal portion which provides a stop for the flexible actuator
and al"saBn'le@rt?rfet%éac ecuring of the flexible actuator which |ocks the cannul a
in the 12 WO 2004/089458 PCT/ US2004/010354 initial |oaded position and

prevent s uni0fd@lQuer the flexible antuator260rhas heanawilecksd; fwether manyal peessuteoice. The

flexible actuator 260 is released fromthe | ocked position by pressing the
f 1 exi bihe actaatbribhitton 262 ihahe diettiokbewart liee hdnelle 2A0caasdts b flexiBBGictuatario t he
| ocked position a substantial force may be applied longitudinally on the

di st al 5B thé'@adlABEHhR addhBrorlidia i tHedietfish bf18e hadd18\théciful340a61 -
[ 0040] Once the flexible actuator 260 has been unl ocked, further nanual

Causes” T yn oy AEbYE 2 Al ohobr GBG bl bRESH neld StiBbl by e pER T 220
the. podf DRt baTHFBHLLGR G Fumiliprin T ey SrdorRAAIR B by t he post
244 may be rel eased fromthe cannula 240. The fl exi ble actuator 260 all ows
t he usaanuyadly control the motion of the cannula 260 throughout the implant insertion process.
The angle or slope of the track with respect to the axis of the post permits the user to exert
greater control over the motion of the cannula than could be achieved using a linear track to
guide the withdrawal of the cannula.
[0041] Although the implanting device is preferably a single use device, the
implanting 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 |y control the notion of the cannula 260 throughout the inplant

I nsertio 9 The angle or slope of the track with respect to the axis
of the pggﬁzg@?h?ﬁ % the user to exert greater control 3§EFU£%/0W§fon of
the cannula than could be achieved using a linear track to guide the

wi t hdrawal of the cannula. [0041] Although the inplanting device is

pr ef erabgoy tasbesingryted. (Bomedubéralistaltemd configiratiensrincluds/bwaranetdinditedfot o t he
present invention nay al so be made for reuse. The reusable enbodi nent of

t he | mtmtnbevelpddenticaee, \and copreaiead alnifacele f or med of an autocl avable materi al
known to those skilled in the art for sterilization and reuse. [0042] The

post 244 i 500451 THeQRE244 protetatilP BaPaSOut&lRad&Er Wwhichiix S6meWwhdlisthafl&&haPr Oxi mal

end of the base by a post retainer 248. The post has a protrusion or boss at

one of__ .| | e ' e . retainer
245, TR PSRN G0 EBARCRR EREEMERinG e BB Inib iV
I npl ant.er, base. The distal end .of the post, 244 i configured to _engage the
ol arisPE Scspaichon of Meostilundhosnia. be pa BamGREr HRSDEE BAg 0 Thi <
distal end of the post 244 nmay have a flat |eading edge for engaging the

i mpl arfeawle shold Hotit the apeyntofeaterial hay gambynass hewangjile ard bepomeependi ng on
the particular inplantable 13 WO 2004/ 089458 PCT/ US2004/ 010354 object to be
| nser teadapgsdnweitith sy badest al end configurations include but are not linmted
to Dblunt, beveled, concave, and convex end surfaces. [0043] The post 244

pref erably 10a4418hetn@le &t §nt Wkehttord R dRQERMRE oR&BAdRH opbidfilon #thi Nner

di aneter of the cannula 24%%?%. provi de cl earance through the cannula tube
o0 L BB 8 o BEL4 LA DTS v O AR o, P
The. hamgled HGEke His a BaEterRE S AohPa SABaPL BN Ol RARBEB Sper at | on
e during implant insertion. The orientation of the handle relative to the cannula allows the user
to firmly grip the handle, yet easily keep the handle parallel to the skin surface to prevent the
cannula from diving into other tissue or piercing éut through the skin during insertion. The
implanting device includes a bottom surface of the base which is substantially planar and
parallel to the cannula.
[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
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t he handl e grasped by the hand while the thunb is used to slide the flexible
act uat or .gﬂﬂ?os gled track. The handl e preferably has a size and shape
that can |P§£nanipulated during inplant insertiofCHYR2K4I3¢ ot on of
the handle relative to the cannula allows the user to firmy grip the
handl e, yet easily keep the handle parallel to the skin surface to prevent
the catrapargeularaiepthi. ¥neg thentapnwln ieplacsdgmder the skinat eidasjrasiiocattondagythet he ski n
during insertion. The inplanting device includes a bottom surface of the
base whnhplhnthlsle Dbjest, alnd fledible aptuaais dravwin bpek mbhedllytcavsihg thessantibla to pO045] A
distal tip of the cannula 240 may be fornmed at various bevel ed angl es, such
as bet yagAraghUer 812 iHpMNEMTe sje:tak e bRt YPREABS caftfulfhasPheSA &R POI Nt, such

as 27 degrees which Ccan cut sSkin. The preferred design of the cannula tip

is a desi ' . . d .ti awhi Qes,.not..c nbr.oke ki n.and does
not re%ﬁhr gw\gp{eh% i‘%l’?ag%@?gsv‘a% Es)s'p lggqrfg‘pnrﬁ@%ctgﬁ%%ﬁl%n%%af% tge ?’#Bﬁ%%plleng devi ce
Is preferahly. inserted into the patient through a small incision made in
the paPPEFHNRIACRi n t o nininize scaring. [0046] In operation the inplanting
device may be | oaded with an inplantable object either nmanually or with a
cartridge. H947hdhe hwe hingdlerpertions arabbaserpordionsamiaybe sissembdediintdny knewnnul a i s

i nserted through the incision to a desired depth. Preferably, a depth

i ndi catdanger soetl &by ultrasdniaseRling, Agheslve bohdndndssofit bddees; anasiap fito Aassi st in
| ocating the inplantable object 14 WO 2004/ 089458 PCT/ US2004/ 010354 at a
par t i cHlapky ARRGR the%met@&% RS e qﬁnmf a&‘eellﬁsemdé%éadym i 1Anthig RvReSL " ed

| ocation for the 1nplanta D] ec '

the flexible actuator i drawn back

M R R S L T T e e

device is withdrawn fromthe patient | eaving the inp|lantable object in
pl ace. ﬁ[‘“’%@ﬂq‘]’y tménql%fmg&ﬁaf@ep@ertdu@ﬁg ingegtianpfghe,eannilas may be assenbled in
any known

{0048] The assembly of the implanting device will be described with reference to the
exploded view, which illustrates the implanting device prior to assembly. A cannula 240 with
boss 360 secured to it is slid over a post 244 and the flexible actuator 260 is slid onto the
upper cannula boss guide posts. This subassembly is oriented in one portion of an implanting
device so that the proximal end of the post 244 is secured to a post boss retainer 248. Next,
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 di ng, adhesive bonding, press-fit bosses, or
a snap fig, surface of the handle rests against the pal mof the user
to steadyevtoh@o‘%ﬂ??%?ggnti ng device as the thumb noves the lﬂqTé%%B?“@lﬁ%?t‘uator

al ong the angled track. Pressure may al so applied to the base by the index
finger of the user during insertion of the cannula. [0048] The assenbly of

t he i npl ant (04§01 e ¥ine embioflimené ofithe prespridnvintionied kit evhdeh may invdudeex pl oded
view, which illustrates the inplanting device prior to assenbly. A cannul a
240 W hdditidred parBSdlosg ovithed itnplanting devite which enaycbepamitibizetitogettied todmbplaaki bl e
actuator 260 is slid onto the wupper cannula boss guide posts. This

subassgPlp¥utics, phdrRt&fichld, @RicRRhtAMRAlaR seisordRtGRphitat . ARKiIKEEmSP that the
proxi mal end of the post 244 is secured to a post boss retai ner 248. Next,

the flexjhi . ~ ejV it hj e |, the
over kiR e Gl e e s Rl e SEconlcoititdiRf 867 HTLGNes BOPRR, 11
the base, . and the cgnnula 240 with the, pqgst.244 inside of [t _is received

i nto ancedlia.Acanghiadd 4RY PRED S PSRls REedo i CompaREen: Ty Mastsks por t 1 on
over the first inplanter portion with the previously described subassenbly
posi t i gheses, drapesiavaymdidressings ped other pragedvral supplics dor maingining steelity aftthe
flexible actuator and its guide posts between cutouts in the second portion
of t heimptphtéiyf procesh,G8411 Adhmrinsthetibmrpbeitiét Pgfotethi coenpastmrasmapimetydet he
flexible actuator 260 is slidably connected to the upper cannul a boss gui de

posts Rl chhuld i RRRY oA of HB%i Y bl INBLYASH ot tROuAYIkslaR Al ong

the angled or curvili r track 300 from™ distal portion of the trfack

whi ch r i it to the Xi of rack. 15 WO
20041 oBGrEETR Y BelfbnrOtARs idBebiobd S i Mar i ol 25
invention.is a kit which may include additional parts along with an
i npl an?tF‘H]Qtydevi ce which may be conbi ned together to inplant therapeutics,
pharmaceuti cal s, or mcroencapsul ated sensors into a patient . The kit may
i ncl ude t hel005p] aEndodimenss 61 the presentpaventien inclydesedayiag vehiol may e wsedray
i ncl udes a syringe,

for implanting various pharmaceuticals, therapeutic drug delivery devices such as silicone

rubber capsules that contain a synthetic progestin birth control hormone, or encapsulated
microsensors. The angled guide; track of the device permits finer control of the cannula
motion during implantation which aids in the proper positioning of implants within the
patient. Embodiments of the present invention contain fewer parts than other implant
devices.

[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 conpartnent may
i ncl udes gl oves, drapes, wound dressings and other procedural supplies for
mai ntaining sterility of the inplanting process, as well as an instruction
booklet. A fourth conpartnent may include additional cannula and posts. A
cover of the kit may include illustrations of the inplanting procedure and
a clear Lastic,cover may be pl aced over the conpartnents to nmaintain
steriliﬂ&.“ﬂ@@@ﬂ?“%hbodinents of the present invention include a device

whi ch may be used for inplanting various pharnmaceuticals, therapeutic drug
del i ver yl. devifcdevieafon implagiing atdeast ona,phjeqt bengathuthe skinrafia patientdompaisingnt het i ¢
progestin birth control hornone, or encapsulated mcrosensors. The angl ed
gui de track qfhahlile fdegraging drerdevive durieg imsertion of an bbjebig threarandleshavigtal digial
during inplantation which aids in the proper positioning of inplants within
the paten@M prokip ShaBMdSnthofel erabt EXRRH oh INEMAdRN contain fewer parts than
ot her i nplan devi ces. [005%] Al t hough the present invention has been

described in cb%rs]gj: rég?hg?ﬁl%th%&levs&é Laaserc%[&l éﬁ@&g-to certain preferred

enbodi ment's thereor, Versions-are p Therefore the spirit and
scope of the appended cl aj ould not be Jinited to the description d
the preferred verasﬁoéh]g’ng lﬁag’e@‘e\%ﬁ? ﬂ?%apﬂ{es{%ﬁ’@éﬁ xtendin let%e %@fertdzor}
claimed: 1. A device for inplanting at |east one object beneath the skin of
a patient cortpehandley: 'a handle for grasping the device during insertion of
an object, the handle having a distal end, a proximal end, and an angl ed
track formed on thaolewdhmjulapdatimed congdglyedotal it ohgindligallytshidatlaseer the
conprising: a post longitudinally fixed to the handle, the post extending .
fromthe di stgfst 896l dAfextdndBd PSRGEAE in which at least one object is retained in the cannula, toa
retracted position, in which at least one object is released from the cannula;
and a flexible actuator slidably engaged to the cannula to move the cannula from the
extended position to the retracted position#p release the object from the cannula, wherein the
actuator flexes between a locked and an uﬁqlocked position, wherein the flexible actuator comprises
a button, a boss channel, at least two guide posts, a guide, and a tab extending upwardly and non-
parallel from the guide posts attached to the cannula, wherein the boss channel engages the guide

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

retraction, as the flexible actuator tab is moved by moving the button along the angled track.
2. The device of claim 1 further comprising one or more implantable objects.

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

therapeutics, pharmaceuticals, or microencapsulated sensors.
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a holl ow cannul a positioned coaxially around and | ongitudinally slidable
over the post froman extended position, in which 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 slidably
engaged to thecannula to nove the cannula fromthe extended position to the
retracted position to release the object fromthe cannula, wherein the

act dat or Fresleuice pbelaien farthaceaprisig asarttideomayaplydneunted angaraichtame

fl exi bl e actuator conprises a button, a boss channel, at |east two guide
postcentra byt afespidaatnala taad aenxdass thrmgovipgvabjcéty irdo themannulp dorad dlisbryfupom t he

gui de posts attached to the cannula, wherein the boss channel engages the
gui detradhiofbofsaddameidri ts a pulling or pushing force to be exerted on the
cannula, for extension or retraction, as the flexible actuator tab is noved
by noving the button along the angled track. 2. The device of claim1
further conprising one or nore inplantable objects. 3. The device of claim

1, erein the. i nplant abl.e abjects,c i.Se _one .or re of. either
therapeutihedevich ST HARR A i B OB iS B 1P PRl ook richShed maee
device of claim1l further conprising a cartridge renovably nounted and

par avalls|anglgd yvithagspeetio thepestof sai d cannula and a neans for noving objects
into the cannula for delivery upon retraction of said cannula. 5. The

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

claign 1 wirrd®vite bh€lagn g velbréih AbkargledetrdcRas eittien Biaear@®r cGifiliieat.near. 7. The
device of claim 1l wherein the angled track has a stop at the distal portion

that permits securing of the actuator and | ocks the cannula in a | oaded
position. 8. The device of claim1l wherein pressing the flexible actuator in

t he di st ppsitiaon of .the .angled,track, engages I i ng..portjon of the

et dht or 5 SEVSS ohPlafld s B e R f 3 0p g ey aE et Sy, o

wherein the flexible actuator is released fromthe | ocked position by
securing of the actuator and locks the cannula in a loaded position.

8. 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.

9. The device of claim 8 wherein the flexible actuator is released from the locked position by

pressing the actuator.

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

and parallel to the cannula.

11.  The device of claim 1, wherein the cannula includes a tip at the distal end that is formed

from at least one beveled angle of between 30 and 45 degrees.
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pressing the actuator. 10. The device of claim1l wherein the base includes a
bottom surface that is substantially planar and parallel to the cannul a.
11. The device of claim1l, wherein the cannula includes a tip at the distal
end that is formed fromat |east one bevel ed angl e of between 30 and 45
degrees. 18 12. The device of claim1l wherein the cannula includes a tip at
the distal end that is forned at, a sharp point of 27 degrees. 13. The

devi ce of2 cl athe devicgipd clain It wherélaﬁhwampﬁcmﬂa% atipietihe dlSF?él erdithahig fqueat a
14. A systemfor inplanting an object beneath the skin of a patient,

conpr i sishgrp pomgad L 7fdsgrees.eat i ng an i ncision into the skin of the patient;
means for maintaining a sterile environnent; neans for placing the

i npl ant abl e obj ect beneath the skin of the patient, conprising an angled
nmeans for insertion beneath the skin and a nmeans for wi thdraw ng the angled
means fofs. | NBRSddvR MUif Il SeeApiHEEnduIPLRMIEDL BonhlRfitahERRAKL, the Skin:
angl ed neans manual |y cdntrolling the Insertio o# e |np ant abl e
object to prevent unnecessary damage to patient tissue fromforce; and a
flexi bl e actuator neans for controlling the depth of insertion. 19

14. 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;

means for placing the implantable object beneath the skin of the patient, comprising an
angled means for insertion beneath the skin and a means for withdrawing the angled means for
insertion while leaving the implantable object beneath the skin;

angled means for manually controlling the insertion of the implantable object to prevent
unnecessary damage to patient tissue from force; and

a flexible actuator means for controlling the depth of insertion.
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