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PCT/ US97/ 16808 MEDI CAL DEVI CE FOR THE PLACEMENT OF SCLID
MATERI ALS The present invention concerns a device for
inserting or inplanting a solid or 5 ot her sem solid inplant(s) or

pellet(s) undMOBAML rface of a tissue. More particul arly, PCT/USI16808
present invention relates to a novel neans for assuring that such inplants
can be reliably and uniformy placed into a desired position under or
inside a particular |ayer of ti ssue, ,nost preferably under the skin
of a mammual, substantially parallel to the surface of the tissue. 10
Background of the Invention The prior art provides a nunber
of mechanisns for inplanting materials, particularly medically
appli.cable materials, in an animal. U S. Patent No. 4,451,253 15 (Harnman)

teaches an i npl aMEDITALIDEVICE '[FOR STRE! 19, 00 ® QgL1p mﬁ?i n the
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I njector body and a retractable, W needl e or
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medi ci nal pell el Sh ng e devices are designed such thatyg user s es
a manual |y engagea%fle (nob al ong the body of the instrunment to nove a
pl unger 10 "t hrough the needl e and di spense the pellets. U S. Patent No.

4,661, 103 (Harnmkﬁﬁnmﬁ_@_q_m@d | ar device with a slotted barrel

el enent to slidably nount an integra magazi ne for multiple inplant
pellets. U S. Patent No. 4,871,094 (Gall et al.) provides an
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bet ween poi nts Wi r, C ngl to facilitate

i npl antation of%%%#%‘é%ﬂgt Aef&cr tge t§1 %eﬁ%qﬁ ﬁ%%?oeﬁf *ﬂmd po smonj_ﬂ}fk@mﬂe
(Fujioka et al.feedigdr wihdmpa aleng the abusiar tpuaeyer andsdeposit thackmplant.  U.S.
i npl antati @0  Patent<Nvs. 4820,35% (Hutinan) 4,886,798 (Ledfird e€alJiahd £994,098 {LieSnard

s ) S O . B B i i
of solid, elongated medicinal pellets. These devices are designed such that a user slides
a manually engageable knob along the body of the instrument to move a plunger
through the needle and dispense the pellets. U.S. Patent No. 4,661,103 (Harman)
25  teaches a similar device with a slotted barrel element to slidably mount an integral
magazine for multiple implant pellets. U.S. Patent No. 4,871,094 (Gall et al.) provides
an implantation device which utilizes a syringe-like, distally-protruding coaxial plunger
and a side-loading opening for placing implants in the injector. The Gall et al. devices
also include a staggered channel passing through the external surface of the device's
30  body, with each section of the channel corresponding roughly in length to that of the
implants. A laterally protruding knob on the plunger slides between points within the
staggered channel to facilitate implantation of one pellet at a time. U.S. Patent No.
4,900,304 (Fujioka et al.) teaches another standard plunger, side-loading implantation
device. The Fujioka et al. device differs in its side-loading activity from that seen in the
35 Gall et al. device, above, in that the loading port is located in the side of the device's
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needl e or trocar nmenber, which is |loaded with inplants prior to being
inserted into the body of the injector. U S. Patent No. 4,402,308
(Scott) deswoised®®tn i npl ant injector havi ng a hol | oWRCTAISY16808 needl e
or trocar rotatably nounted inside a sheath, the sheath bei ng
retractable to expose any portion of the slotted needle. U S Patent No. 5
4,941,874 (Sandow et al.) provides for a transparent inplantation device

mnth a protective covering to proteet the plunger rod and prevent it
fromfalling out. U S Patent No. 4,753,636 (Free) teaches a
syringe-style inplant injector in which a tab-1ike clip is releasably
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15  devi ces NTRE@ive covaing 1 profsthe PiEST 19dcand ireysat i fpme falling atit. AhSent  No.
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t hr ough t he pﬁ“&ﬂé‘“bwﬁ@l’ lation 19; g Fingle |igpplagy E“""F‘ape%t ?amsNO 4,141,164 024, 665
and 4, 9661058 (Behndy} directiaumetha) ofl pheing hiaped caAMINS irplamatibet ﬁhnﬁsﬁﬁﬁb' y 20

whi ch secure dl fzg@n [ eyi t ha

angl e of Sﬁhnghg?rat | ontnﬁ‘? Sejrilgg 582 (ér%lt t%g%t A ﬁ'ﬁ‘)g sﬁg&d 37“?1@5 during
operation. U astmpae%fmamhcm md“"e"!ﬁ"hl@faczlﬁitc’( teg pHiPRINE %f ithg negdlec| oses a devi ce
for delivering an |nject|on to a penis, the device conprising a ring

designed to encir L TR bul ar
extensions protru |n P?%ﬁ#ﬁa I’alh% ssﬁﬁn@mﬁﬁgﬁé ngﬁngédi‘e“g ssi ng
25 throubh t%@%ﬂﬁ" dis3pes jah Jegsenal |Hé§f“??§’ ppglesce alpa'éﬂ‘ehlﬁ ReS77i48%ue

U.S. Patent I\mechaczek)s&f&%arﬁabﬁaxﬂéandnnpﬂsum gerierilly, Aflahétbbhsoto be pisded ng a

herni ated dis a? f%%%&%dskm and . ddﬂﬁlaﬂﬂ' Bgang for %&m{&ﬁ 'ﬁxeuh{ é?%vhu:h a

substantially an or

passi ng throu@ﬂ’ %tﬁaaﬂswemge&@ehm ﬁi’é%lﬁﬂld $c@""§rﬂi°§i| rect
themtoward 5,024 6&Smdde%6m (bothad iKanfrhan) edceibésanconiposilkccattie®e asskinfly Pat ent

No. 4, 403§ 87wﬁi§9tské£§er . b ang &G&l@%?%n%ﬂsénﬁﬂf&%ﬁ%”s&hdm&oiw%ag % ai n

O e g Hbory b bbgHol st e sORE LS. B Wi
slide down th§ 18227 (Kalbst af) disciosey 2 devicebfor dalivgting tn injedten ao dqenise the
LECUL00 | gpmprs A bl B0k Wiynds ISP MAESRoS B0,
needl e end of m&“‘éﬂ/?’f‘ﬁlj@“&ﬁf?“éﬂfmémg‘% such %.&jéymcﬂ%@cgd}? PAgWES
needl e i N2 athsqughithe aibe ang ring 3e guided ta the cedtrad kevectile Kssual | Y,S. UPdtent INd.ent
5,395,317 (Kambin) provides a method of treating a herniated disc, the method
including a jig which utilizes substantially parallel channels in a jig and an original guide
passing through one channel to align subsequent linear devices and direct them toward
the desired location in relation to the disc. U.S. Patent No. 4,403,987 (Gottinger)
30 discloses an injection aid comprising, in general terms, a hypodermic syringe, an
angled ramp means, and a slidable base, the base being designed 10 secure the syringe
and slide down the ramp means at the prescribed angle to make a desired injection into a
limb. U.S. Patents Nos. 3,324,854 (Reese) and 2,660,169 (Malm) disclose syringe
attachments which protrude from the needle end of a syringe and allow the user to guide
35 the syringe's needle into a specified, upraised portion of skin. Finally, U.S. Patent
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No. 5, 300, 079 (Niezink et al.) teaches a spring operated injector designed
to inplant ects such as transponders used for identif hogs.
The i nj ect or Wﬂ%‘i‘é posi tioni ng means conpri si ng é’fﬂﬁf’%ﬂ"&? is
set against a body as a gui de for an I nsertion needle to be passed
parallel to the pin and into and out of the body. 5 VWil e the
devices of the prior art provide nmeans for,inserting a solid

subcut aneous inplant into a patient or ceF?éin means for determning the
angl e at which an injection or inplantation is nmade, none limts the
angl e of insertion such that the device or materials they are

desi gned to i npNan6.308.878 dNjsziak etialg traghesta spriag epssited injogtop dpsiargd to implentneat h

and substanti al bijeftsi’satH @b tradsponBers Uistd Tor Qfenﬁf@ﬁgthd‘gsue'lhe injector Biilizeé a
Description of the.lnven as den ntrated

above, teaches ROSITRRENG “%#“%}é’mp‘c’ﬂgg f‘cﬁm r@xch lﬁﬁf" cﬁi gr%% y y ®olid
mat eri al s, suchuugngmmedledohcpmmmueltemm@dmtm Q!lIOfthebodmst such
I npl ant s are5|ntended to be placed directly under the skin, incorrect

utilization e .art evi ces canrs |nth.e| | ant at,i on
of the solids in de ‘5{!‘5 t es of the ng'fnaPaPT |W§aé’Ftﬁ°5n [% %td
subcut aneous pembsutesqoummnlmm w}nt@ammws for dewermining mrnnglc at which
pl acenent at vapy o aﬂiﬁﬂankdﬁam 1§ﬁﬁﬂ5§!c’hbda hdﬁ@ﬂﬁ%glefdfqm&dlﬂ sakh Qinhe

trocar puncture and r val i PO 0 |t

i mpl ant s can prg%wgmkﬁ%éﬁ A fblan?car SRS P o BRGEi per

di sconfort 40 t nederngathzand Sﬂl‘@@h@ﬁ”&f%®@ﬂ@¢pﬁ@§@ﬂﬁﬂ'ﬂ0§h¢| on provi des
an injecting or inplanting device designed to facilitate the deposition or

I npl ant ati on of Bso!t:i[g mat gir | alq Hr ﬁt e[.i al s under and relative to the plane
or surface of In general, the present

i nvention conprises an insertion or inplantation device  or injector
for inserting, inplamhe l@ﬁoﬂrandQBQﬁhiohﬁﬂteaoihode OfeadhedMa- aombeét bff'ﬂicﬁaéss fer

|l et
EEI ne tshe adsi CEG}Q@ Q%uﬁc‘ﬁiané‘&ﬁgg&man&:'eﬁaﬁ“%nclm)r‘é?%&hdp{oﬁ&%gfn? cgg”%{)@gﬂ WQ%@
support el ement ywéersuclamlm ipndes te b placedalirectiytyader the shna@smsutwauqnhe

i nserti 03 devi cef i pribt a% deVices can result mhthe implntation 6F the lsbledy xhtdabﬂearnsma‘oer
oo oo SRR Akl o g
di stal end:; lacement at varying, rathcr than standard, dxstancc from the site of trocar puncture.

20 Locauon and removal of improperly deposited implants can present a challenge during a
removal process and discomfort to the implant recipient. The present invention
provides an injecting or implanting device designed to facilitate the deposition or
implantation of solid material or materials under and relative to the plane or surface of

tissues.
25
In general, the present invention comprises an insertion or implantation device
or injector for inserting, implanting or depositing solid or semi-solid implants or pellets
under the surface of a tissne, most preferably mammalian skin, the device comprising:
30 a) a housing or body to support elements of, and adapted to coordinate the

actions of, the insertion device or injector;

b) a hollow tubular member connected via its proximal end to the housing
or body, the hollow tubular member being optionally, and preferably, sharpened at its
35 distal end;
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c) a channel or passage running coaxially through the housing or body
and t he hol |l ow tubul ar nenber, the channel or passage having

suf fici ent Wadg/rnet di nrensi ons to accommodate the st@cwwamSpassage
of the relevant solid or sem-solid 5 materials or pellets;

d) an obturator or rod of sufficient |ength and di nensions to pass

t hr ough sai d channel or passage through the housing and tubul ar nenber
to facilitate passage of the solidé4materials therethrough; and 10

e) a tissue penetration guide, the guide extending fromthe housing or
body as a substantially linear, preferably |inear, extension of
/material maintained parallel to and separated by a distance fromthe

hol | ow t ubul ar | stance preferahl approxi mati.n he
t hi ckness of the ﬁssuégﬁ?ﬁ‘gl"rmgﬁ 8’ FHﬁ’f‘%tYYt‘hPHg‘b@ﬁ&tﬁ“tg %Z”ﬂ!%g“&
deposited. the hollow tubularTimember cthe | channek \orc passage ljaving osufficignt aintemnal

optionall'y hamae:ﬁmmmwmaa and paS¥igd SEth® Rilevan SOfid 8P SknfRol | N the
housi ng or, b éorﬁgtétsate novenent of the obturator t hrough the
?ﬁir

passage. i"onal enbodi nent, the correspondi ng neans serve 20
to facilitate or allow only one-way moti on of the obturator t hrough t he

channel or ayssaaeobdﬂlatotar RRGY s@ﬂti@iéﬂtleﬁﬁmﬁﬁ@mhtehbbw:o PRs dienglpsi rabl e
for sone dev&ﬁs an

t that the_t
penet ration Ghags cfr Fﬁ% WW‘Q e potsi g%ﬂ‘gt"@?’lﬁé?gm&r% “5‘?%??561 ?aﬁ%tgf olnsztche
material s.  txesolid materials thepgthraughy eifderred enbodi nent, an insertion device or

i njector fpor solid materials of t he present |nvention conpri ses:
a) a housing or, bod r

w ular tro a
extending fromt hg) di S%&tsug °8'f‘"‘t"r%"‘1?o‘ﬂ§§wa° W"%mg&%h' 3 Y ow
t ubul ar nmenbes asebsantialy lipran qeferably tlipeati extension of material maintained pamnel to

and separated by a distance from the hollow tubular member, the distance preferably
approximating the thickness of the tissue under which the implant in use will be
15  deposited.

The insertion device or injector may also optionally have corresponding means
on the obturator and on or in the housing or body 1o regulate movement of the obturator
through the passage. In another optional embodiment, the corresponding means serve

20 1o facilitate or allow only one-way motion of the obturator through the channel or
passage. While some amount of flexibility may be desirable for some devices and uses,
it is generally preferred that the tissue penetration guide be formed from a rigid material
or combination of materials.

25 In a preferred embodiment, an insertion device or injector for solid materials of
the present invention comprises:

a) a housing or body;

30 b) a hollow tubular trocar extending from the distal end of the housing or
body, the hollow tubular member being sharpened at its distal end;

c) a channel or passage running coaxially through the housing or body and
the trocar, the channel or passage having sufficient internal dimensions to accommodate
35 the storage and passage of the relevant solid materials;



c) a channel or passage running coaxially through the housing or body
and the trocar, the channel or passage having sufficient internal

di rensions to accommodate 35 the storage and passage of the relevant solid
materi al s; WD 98/ 13091 :
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d) an obturator or rod of sufficient |ength and di nensions to pass

t hr ough t he channel or passage through the housing and tubul ar nmenber
to facilitate passage of the solid nmaterials therethrough; and 5

e) a tissue penetration guide, the guide extending fromthe housing or
body as a linear extension of material maintained parallel to and
separated by a distance from the trocar, the distance in use

pref erably approxi mating the thickness of the tissue under whi ch t he

solid materials wllgin ugebRFaGERSA bEShfficiéht length and dimensioh§ tpd3® Heough
preferred enbodi ne

t, the inplantation devic st descri ma

further conpri SWGH@"&WWM‘% #‘ﬁtﬂmﬁwg&“gz‘édé‘gfﬂf@&r%%tﬁ@xﬁs%&fh of
t he obturator the solidmatenials therdthcowgh;and nor e neans in, on or associated with
the housing gr body which act to facilitate one-way or

uni -di recti onal novenment of the obturat.Qr or rod thtough t 15 C nel
or passage. In a fur®ner ﬁ)?sé?méqfneﬁﬁ‘ﬂgf’r%ﬂ“, %ﬁnﬁ%ﬂg‘“\ﬁﬁe‘mﬂf’éﬁ ate
the ~ One- waya lin¢ar extensiontofi mattislmaintained paralieksh andwspaated by acliskect fremneans
whi ch, wi thout themcar?ﬂﬁ@ﬁﬂfahé&iﬂhs&]fr&%ﬁ%!aﬁrgﬁhﬁhﬁ%ﬂm@ﬂﬁ&n&i of B2 tiabtie Windéror ,

prevent the obturator fr.om being... W rgwn beyond predeterm ned
posi tions al ong“ihi"i"#’eﬁ?b&ﬁ’.mmalﬁg"uméﬁg?d@gggﬁ ption of the Draw ngs

Fig. 1 is al@ross-sectional side view of an insertion or inplantation

device of the {f eRQR! prkfMENEhdiment,the implantation devides fist deséribed may
cross-sectional side view og an 1 nsertion or | | antation d V|f§he %f t he
present invent i SHSEFARPriSH NG IRPTe MEYTAH °8 OF t‘%ﬂ‘fﬁé g%n i Of the obturator

Fig. 3 is a crossreand pnner mae deans invenadr associated svithttheohousingi onbody which aet
devi ce of o6 Fabititate GHelvRfyt 6t hnPEIRRASHAY mioleikn? off 1R CObbARBOUS rddOmAIub R fihe
15 channel or passage. In a further preferred embodiment, the means which facilitate the
one-way motion of the obturator through the device comprise means which, without
exceptional proximally drawn force on the obturator, prevent the obturator from being

withdrawn beyond predetermined positions along its length.

20 Brief Description of the Drawi

Fig. 1 is a cross-sectional side view of an insertion or implantation device of the
present invention.

25 Fig. 2 is a cross-sectional side view of an insertion or implantation device of the
present invention being inserted through a recipient’s skin.

Fig. 3 is a cross-sectional side view of the insertion or implantation device of
Fig. 2 directed properly into a subcutaneous location.

Fig. 4 is a cross-sectional top view of an embodiment of one means for assuring
uni-directional movement of an obturator through the body of an insertion or
implantation device of the present invention.



30 Fig. 4 is a cross-sectional top view of an enbodi nent of

one neans for assuring uni -directional novenent of an obturator

t hrough the body of an insertion or i npl antati on device of the
present invention. WO 98/ 13091
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Fig. 51is a three-dinensional side view of one insertion or inplantation
devi ce of this invention. Det ai | ed Description of the

I nvention 5 Devi ces of the present invention can be readily
understood fromthe enbodi nent s -forth in Figs. 1-5. Fig. 1

provi des a cross-sectional side view of an I nsertion or inplantation
device of this invention conprising a housing (1) coupled to a trocar

(2) such that a ciFy) rﬂi‘isa%e@ﬁﬁﬁﬁﬁ%nﬂ%ﬁeﬁ&%ﬁb%c%iﬂoﬁ'dﬂmﬁ%t&ﬂﬁ%ﬁ@@m
all ows 10 0331}%&“ materials, preferably solid materials, through the

I npl ant ati on I further illustrates two solldirrplants
(4) located in the trocar (2). An obturator or rod (5), shown with an
optional enl Pasged DGO 1 wridie used to nove the materials

t hr ough tl3e channel (3), preferably fromthe proxi mal or housing (1) end of
t he i mpl antation device to and through the distal or trocar (2) end.

For the purposes &kvices Pf1the present| ipvention eanebe aeadilyi snderstoad dved the refer

duri ng_ use. 3‘?&8‘5‘2&‘%@ CBCToR I Figs To5 " Mg 1R0yiles 8 croe BRIl dabVibio B¢ PC T o

proxi mal ref &P %@%"Mﬁ%‘%@ﬂ%&“&@&?‘wsﬂf&%&“ﬁwm FuplsdR Y ¢ he

oper at or trocmjﬂ) siphubas 2 chansel g8 passageo(3) ipassing conxialhybaiwéanrihem aljows (6) .

(2% t 13_ @gi ofimateridl Qrdfériﬁlfkc{lﬁtrﬂa‘ierﬁlst telim iﬁtuau{mﬁca kg Oﬂl ?ui dte
ext endi ng. di S LOMm n el to

(7, 22827 s S V1 e

penetration ¢8)akownswith an eptiopprlentarged fingerdgripdblacdnbe|used me@écltbit materids

serves to Ilrmxbugmwiamxhela(ayi préfefibly Fr8m\MiE GroxiiiA oH Rdusing &1y efd of e devi ces

hol | ow t ubul ar be, 1.n ed un | ssue correspanding to
the depth and“‘é’g?f‘?ﬁ?"g% a‘g‘f‘ﬂP" %Lh %f’ﬁ’ d(gt ng F E'elpf“l?gf i @3 I n gl g.
2, i nser t}5n dxlaspe, 'PFE%@@S(“Q}S yspd tourgfer t°Hé°3§m°FP°€19Pf¥i’F device normally beddsi r abl y
steep angl e Cawaydiont ihe ofiératopdurBigGs®fsudhe traiped értof ee mub\d Cubula} micMber) nt act

E E:t S;Lg?ge %d%ﬁ&u&ﬁﬁéfé&dﬂm&@pﬂn%ﬂgof {P’QHQ ‘%‘ée ‘on‘%lp'e acce a@FqBang e (Fig.

3) the trocardurinp uss pucheas theapriprad enlagged finger grip (e skin (9) with the tissue
(9) immediately over the channel of insertion passing in the 30 space (8)

bet ween tiﬂa tr ocarFléSZ)‘ Saari's% xﬁﬁb%‘a&?gﬁgsugg} skin &W:xga%mg Qndc (7) extending distally
from the housing (1) substantially parallel to and separated from the trocar (2) by a
space or gap (8). The penetration guide is preferably rigid and relatively inflexible and
serves to limit the depth and extent to which the distal end of the devices hollow tubular
member can be inserted under a tissue corresponding to the depth and extent desired for
25 the procedure. As illustrated in Fig. 2, insertion of the trocar (2) through the skin (9) at
an undesirably steep angle causes the distal end of the penetration guide (7) to contact
the surface of the tissue or skin and inhibit further forward motion at that angle. If the
device is lowered to a more acceptable angle (Fig. 3) the trocar (2) can be inserted under
the skin (9), with the tissue (9) immediately over the channel of insertion passing in the

30 space (8) between the trocar (2) and the penetration guide (7).

&

Throughout the insertion of the trocar, it is preferred that the obturator (5) be
maintained at a position within the device's internal passage (3) that holds the solid
materials at the distal end of the passage (3) during insertion into the recipient.

35 Deposition of the solid material (4) in the channel created by the insertion can then be



Thr oughout the insertion of the trocar, it is preferred that the obturator
(5) be mai ntai ned at a position within the device's internal passage
(3) that holds the solid materials at the distal end of the passage
(3) during insertion into the recipient. 35 Deposition of the solid
material (4) WO%BAMEthannel created by the insertion can theffHEso7/16808
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acconpl i shed by maintaining the obturator (5) in its position and draw ng
t he remai nder of the insertion or inplantation device backwards or
proximally along the I ength of the obturator (5). In cases where a
single pellet or bolus of solid material is being deposited, the

device's trocaracpmhsagdbempmaimm¢wmo@nmmmpmmmgmmmmn@er 5

p[ Of(l mal |'y-di resmﬂxtngmém implantRDARDeVits bRRGOFs of proXBaly Aldd Qﬁ@reagabefﬂue
utlillze an 0 ur

of, suffi.ci ent en suych at
obturator's di s?lﬁm@ﬁé Iﬁt %eﬁs %Paﬁ& llel %Pﬂ’ ‘# Hé ’Ian
material until| <dposited; the devise's troga)(2hmay the ulléd, fres) fraint thdrxamplelitrdlmng this t he

rF Ieglspl ﬁ”é For ﬁsmﬁn JdR8RedOmotiéH. um%msqhsmes,sua%e X xlafesa%t })efﬁpm?izggngp
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devi ce can be tmmemm may beglagjrede rThe fisst insersion cam be made et pasitione

si de of the iniiglicWingh@e ffsi ﬁientBﬁcdﬁMtbﬂﬁwdsﬁﬁﬁ‘ﬁrﬁtpﬁéé or bolus oﬁscﬁxﬂﬁh@&aﬂf
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deposi tion uti | and afigr the firstidgpositionihgs esnceomplishesly the slevies eanche tumst ssatthat of
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It is nost pref theskia (Dhdy motecthereughedescription pfthis rpeef radiatrgdapesition wiilizing
utilize one2@5 the@blidNeérPlafit® vohidigdsBéliinplamts 6f Wiethdyefst Lalutatomdsi cam b bech he

bt t th h bid
oreferrod that FebRas9 B £00% e 1905 PRATAAIDek RIEreRBE D B ity
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proxi mal | y-direct ed novenent of the housing (1) and trocar (2) aI ong the

obt ur at or, ' ﬁﬁ?fé'@}%td‘g&& s Btsth%)lf t.ea ftg{‘l SI ng and

trocar may be dravvn hCons esR rd
al ong the oBdur mmmm&tn@c&mt@w@mmmmn of the omnramthr@m thnmﬁelmr of

mat eri al s t hr ougissdges Mere Speeifichlly, itis greforfe@ Mat (hé)de¥idé have one or more means on
the obturator and on or in the housing or body that act together to facilitate the

proximally-directed movement of the housing (1) and wocar (2) along the obturator,

i.e., while the obturator is held steady, the housing and trocar may be drawn proximally

30 in one or more defined steps backward along the obturator for the purpose of uni-

directional movement of materials through the housing (1) and trocar (2) for

implantation. With this in mind, one skilled in the art will understand that any number

of means and designs can be used to accomplish this restriction in obturator movement.



i mplantation. Wth this in mnd, one skilled in the art will understand

t hat any nunber of nmeans and designs can be used to acconplish this
restriction in obturator novenent. WD 98/ 13091
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One exanpl ewofsssW8h nmeans is illustrated in the cross-secthCIRSP71688p vi ew
of Fig. - 4. In this enbodinent, indentations (10) at set positions in
the obturator (5) correspond to one or nore biased protrusions (12)
projecting fromthe housing (1), the protrusions (12) extending into

the channel (3) on a biased arm (11). W#&te not shown in the view 5 of
Fig. 4, the biased arm (11) is secured to the housing only via the juncture
with the housing (1) noted with the nunber (13) and is free to nove

_anfl fltﬁx fL om a fi(]it&texampleopmhhicmxknluvﬁ'ﬁtﬁhnhh%rdw@échbm%pﬁéﬁbfﬁigtﬁn?ﬁ
Into e cha e
protrusion ex engg | n1m¥lﬁn ’ﬁﬁ%ﬁgﬁ{ logats?tﬁ%gﬁ&%t"?ﬁm %%qg)%g‘?t I on.
The obt ur at orto©sg ofrgprediased ERERAANS 1) Preiesting from thechnusiag (B Sieameirusions ont act
thte 10t dpr ot(tmﬁemamgmbuwwmfxﬁrmoﬁhamﬁuaﬁﬁmw fWhlld”ﬂoOsHomltﬁtt&GﬁW?S;)r
retracte (01 .
Only when sgl |%¢1ﬁé§ an F’Bén‘?q{ I on ﬁ?@%ﬁ@ﬁné m‘?%gq}é%ruﬁftgﬁe does
t he protrusi dwuysgdirbnme%swmmm Agraber i1 3) andeis Srep |tg napvepand cllax fgm a first ¢ he
si de of the owsmbat@rwm@ matpﬁ&r.mwum&:&mamd ¥ éhafirle] {3)Cadid §Béobﬁkg opack

position, ri%"?ﬁ%%ﬁ’ i PP Broish o T TR Rl] ol o B RE

i ndent ati on (Rasitiopn&he ehryrgtor (56 for glpis F‘ﬁmﬂ! hay syfficient dimensiorjsto¢antacttie or |
preferabl 10 pioieRkined1d)¥ind fudéerhié bidded latifs inkdl théit sRbd4 6:4 ﬁi&éﬂ%ﬁhoﬁw&ac es of

t he n [ rrent

of the pr esen#gﬁ@gﬁ?s%&%ﬁé‘ &’Egﬁﬁp (F)g Qnl Menl 5’0“ "%ﬁ%ﬂ?'gbg]?

may be separ ainder abjuratori(s] densdle msw;mmﬂgssmpm@ qr mﬁblbdmnawed by

! rrgl ant abl e st side 6f tho obriifat@ ()Rt tatthe biaeemtdlercaﬂrﬁbﬁﬂh B&RRintb NS first

I ndent ati ons {0 :[_m{ st e estrict

backward or péojs'm el 13 pol rec‘%ﬁﬁgoga’(fnié "&09% on oq"{ ogturé ﬂ'% $$+ tthlgve to

t he housi h‘b (E‘Pm‘%( 2) is sitnated ipyth-jndentatipn (10) o‘l‘ﬂ?l “Ffi%‘ﬁg ‘lgf‘h? PH?‘I“Mg‘sor

?s)m sth i ng |h n inhidited &f p?femblwptevditfmmm of the ?1a)nvc1yﬂ;]mﬁmﬁﬁrst epiher at or f
5) throug el or passage (3) within the scope o

this inventi (a)?] w%%dtunae&@?{égd by those skilled in the nmechanical arts.

The bi ased arns (11) and protrusions (12) of Fig. 4 can be

_sugst i tut ed W t h dinheiie kinbodimedt of the pﬁmh&‘mﬂieﬁtﬁin that intedmtions Q10j,in the

i ndent at i %ﬁ%&,ﬁ {,J&ﬂ,“

whi ch act Dbet mﬁé‘%&gﬂamg bebkeﬁﬁﬁgd?(ﬁeﬁ urat or nqu b I-on

t he housing ofnRiapaRiesolihor bokug of muterial f“ﬁF‘ﬁ?W"s (10)

uni - di rect i onmhy rb_a\emmntogether to mﬁre'rsi_mg@iﬂ&uesaﬁunrbatltvvandng:h privémal By diceeted For

some devi ces m&lﬂ@@ot&ﬁ&?ﬁlﬁne{méhousing(l).

25 Other conventional means of limiting or assisting in the preferred uni-directional
movement of an obturator (5) through a housing (1), channel or passage (3) within the
scope of this invention will be understood by those skilled in the mechanical arts. The
biased arms (11) and protrusions (12) of Fig. 4 can be substituted with other kinds of
mechanical catches, slots, indentations, protrusions, biased or spring-operated

30 mechanisms, etc. which act between some portion of the obturator and some portion of
the housing or channel wall to suggest, facilitate, or maintain uni-directional movement
of the obturator through the device. For some devices within the scope of this
invention it may be desired that the uni-directional motion of the obturator through the
device be capable of being overridden in certain instances, i.e. that the obturator be

35 capable of being drawn backward (proximally) toward the operator after forward



invention it nmay be desired that the uni-directional notion of the

obturator through the devi ce be capabl e of being overridden in
certain instances, i.e. that the obturator be 35 capabl e of being drawn
backwar d r oxi nal toward the operator after forward
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(distal) progress has been nade. This nmay be acconplished by conventi onal
neans, such as the neans iIIustratgg_in Fig. 4 wherein the nol ded
material of the biased arm (11) is Conprised of a conposition, wdth

and t hickness which allows it to be biased away fromthe obturator by
a sufficient proximal (backward) notion of the obturator 5 and the

resul ti ng cont fdistalhprogreshhasiheen made d This apay dei agepngplishedabticanventighal imeansval | of
dent ati ons. | Senas MRS TAANR(FE) ¢ whired il helded KAGI AT e bl sy
have nore rounglelé H%?@?@“é‘!’“&“ﬁﬁ‘%-om“dq fmeﬁn ﬁ’é’ﬁt“ﬁ Feﬁﬁffg
interact. Suchawaufremdhaebivrstonby laguffigicet prewimah (iackwayd) wotont %m@bnnator each
n the. enbogi neat® °F?"‘““ D B LD o 4l wal of e

obt ur at or (5) Bturators %@??Wegbgyﬁhg?om% %@?éﬂ%‘?q& \)dﬂhﬁﬁb
substantially pnﬁpurpmtwms onghe hiasadi @m bave more rounted dimensionsoat.therpointse
deepest porti ognere ey IndefEiINAtefabtO Such ufRd N2t wHRABEE & dbilR ) &tch on
proximally to ne | de .of the ur at r The rotrusions (12) on the
bi ased arns 15%% SW?@B@& 5@‘&1 Far%y are aligned with and
enter the l@ddentations (10), physi cal cont act between the protrusions

(1ﬁ) batnd the perpenﬁkl:ﬁa&asod%&ﬁt ﬂiutsmédh inQ¥g. Uhe mdellltattldrl"GGﬁfn%% QﬁmE%PIS)l

I NNi DI or prey | I re 1V O,.11S JnNn

pr ogr ess throuiﬁ%@oﬂéﬁf’g ﬁ‘;lsml %‘O"t}m&lsw smﬁ”’(‘ 5?@8‘}1 tt8(5kb° ?‘ﬁfa% any

equi val ent rreafs ohpyatere Ameldem Rogtiogaf mdesmn@wl?my or ramped wall apglesed

} nteracti ?n bebi&ﬂxﬁhltly‘&ﬁnbaw dide @mﬁe bliﬁrai&)t %@bﬁfmsﬂ;hueua?tsﬁlmltﬁmdanﬁfe?ns

OI’ |nser roty usi an SOCI O.an . Jn atl on
nvagi nib} oRt 1R deliEnen BTk Rihey i tignel W R Pl Bedaroni (L2

rml ded ext ensi physisal eantachbatkeendhe protrusions (12)| and she perpendicular-digtal wall of thet may

be a separate iﬂé@x'itﬂcfbnsﬂohﬁﬁlﬁhxt Br pfeverti eirdcBon Of it biGrato? relatitdi$d Mg.initild Fi g.

4, this neans sho ousing (1), adjacent the channel
(3). It may bepfog'éeéf ?dﬁ%C%ou%lngé{}l on which allows the desired action and

does not inhibit the activity of the device. It will also be
under st ood2ghat Wi t RiigundBretosd thacang eqilitdlént means may/bé @tilized o &icmplishithejustneans

In which one of EBbeE iietk eCtﬂe e%ndi%éz ﬁggﬁgnhtﬁ)c{&%%lsemco&ch smo%ﬂ%ans

ext er nal surfaggc Tura i VA har
i ndent ati ons, &ri nmmngemmsxneamcx@ with ths deusing intg awmdqnmm m@wglngmo

facilitate uni uﬂbﬂa@@bia&aadlmm/mbrmﬁ com nscmalde@éxtéxﬁioaroftummﬁhg,td%e
ousi ng. or 1y 5] AGEE d'iPFR) A YRS kRl BB f hssociaion FER 1"
25 housing. In Fig. 4, this means is shown inside the housing (1), adjacent the channel
(3). It may be located at any location which allows the desired action and does not
inhibit the activity of the device. It will also be understood that within the scope of this
invention are similar means in which one or more projections, biased or otherwise, on
the external surface of the obturator (5) interact with invaginations, indentations, or
30 other means on or associated with the housing to facilitate uni-directional movement of
the obturator through the housing, or the housing and trocar backwards (proximally)
along the obrurator.

The mechanisms of the protrusions (12), biased arm (11) and indentations (10)
35 in the obturator (5) may serve another function, in addition to limiting the motion of the



The nechani sns of the protrusions (12), biased arm (11) and indentations

(10) 35 in the obturator (5) nay serve another function, in addition to
limting the notion of the WO 98/ 13091
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obturat or. WOS§ILIPEO can serve to comunicate with the op®CAUSPIA6HS
position of the obturator (5) in the housing (1) and the extent to
which the solid materials have been deposited. In the case of solid
pellets (4) of designated | ength, such as those in Fig. 4, it is

preferable that the indentations (10) b¥spaced relative to the | ength of
material 5 bei ng deposited. After insertion of the device's trocar (2),
t he operator w thdraws the housing (1) proximally along the | ength of
-t he obt ur at orobfurjtor. ATTeyralso cameerié @t dofmupitate with the Gperatoe tid pditidniof thdre

bt t 5 t
gor lrjtragpg:]dl( nzg %#%{9’{?& on dé 9??;&9&{@%&&.&9%1ﬁ m#othﬁ 'h#érf%s[ solbcgl pel | et
(4) has passdé ]F'r"éﬁrﬁaﬁﬁz 1‘%?“&1!5‘56%(9 f gesi ilenstha fiichas dhose i Fige4and been |
deposited init hepmreaﬁazlmmimemmonimm bésspided reladveab atie Iéhgcwz‘oftdmcthUSI ng

back al f
one or oo AR AHRLE! Agdfchion O Wl bebicE8 ubfer ), W Copemyor maltdbifsie 0%
reasonabl y urhoﬂﬁﬂmmmﬂlkdm?kﬂglby’f thecobpatpe(Sdr A first dndantatiasr (H0hot i on
will cease can beaplaéddeinoimet songrhon5) duth taditl Wille Bhcdimerand BEY) withi @9 and be

st at  ono coRindle bidfusion (12) AR Bl Wﬁ{°§q‘%€’?ﬁg"?§?’°‘?¢§§‘§' PR e che
i npl ant at i on fxm thedistal gnd of ghedmplaptationsdevice and been dcposnedm]mgﬁamqéioc@tmyom nent ,

mechani sr® siAs ﬂxabpdraoidimﬂhc hoisingctack hlbrgl thewbtubRor, the frictitini dréaidacbyttﬁe notify
an operator q

. { r i
devi ces in which ﬁ?\nlo |onwg°ﬁ%%f&tﬁé%§98%%?3§§?ﬂgorr G %“ gferred
Devi ces of 2Geasomhbsum§opemmynm¢awébrﬁ@oamwenmwamrwov E‘Fﬂé%ed ar s
(11), protr usdsmpxbaragmmdz) and indehadEMIL(20) Migs ahd B récoghizedeascsuchad, M th the

protrusions ( td? Pred] ?ﬁiﬁ&tsh?&fgs (:f‘{?:hu{?&%h@@an be used 1%1?&&&&9 L Redtity

di nrensi ons whi nstanc

protrusi oks (@Qﬁm@ewlmwafh@arwwﬁﬁqm ally as shown in Fig. 4, with

t he i ndent ati ons being angled or ranped distally, as well as
proxinally, to ally %091 1 o %! fy
direction. |In_ano \#é‘[r}a%{n% anc“égét'ﬂcchmm{&; ggs“lh%%omg& j%lt ; veﬁ I ons

coul d be rou ﬂ@@&e‘%‘ﬂd‘ﬁ“@kﬂtq’ﬁﬁt"&ﬁ@ F}\Sé"%esé iof H@rmﬁbﬁﬁgmﬁd’&"l"ﬂg'bﬁ‘m‘%?&ml‘ he
ot her to creadevicasiniwichumbdin¢czibhad moeemeneof theobrationis nof prefeeredibDevices of

Phe  prosex | s e o) SAIB it acillizcated by th biaded“ar L A plok et (1 ARAT 2 ©
cannul a and a'I"X‘BV\?s“ 9%&&%’#@%3 %?P’B'F“sfcﬁ\é (12} &nd Hdﬁ?f“%ﬂ“s (ﬁB having
i mpl ant at i on nierpholegies-cand ddimensionst whick reversiblye ihtdract.0 &n [one- insiandd, nthe openi ng
In the tisSSUSomsions (12) could be maintained substantially as shown in Fig. 4, with the
indentations being angled or ramped distally, as well as proximally, to allow motion of
25 the protrusion (12) in either direction. In another instance, the protrusion and
indentations could be rounded such that no angles on either means could contact the
other 1o create an insurmountable barrier to motion of the obturator, proximally or
distally.

30 The hollow tubular members of the present invention may comprise any tubular
form which acts as a cannula and allows the desired function of the insertion or
implantation device. For devices to be inserted into a pre-existing opening in the tissues
in question, a distally blunted tube may be desired. If the device is to make its own
opening in the tissue, a pointed and/or sharpened distal end on the tubular member

35  would be preferred. The hollow tubular member may be a molded extension of the



In question, a distally blunted tube may be desired. If the device is to

make its own opening in the tissue, a pointed and/or sharpened di stal
end on the tubular nenber 35 would be preferred. The hol | ow tubul ar
menber may be_a nol ded extension of the WO 98/ 13
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housing or, as illustrated in Fig. 1-3, it my be a separate entity secured
to the housing (1). The tubular nenbers nmay al so be nmade of any
material which is sufficiently rigid .11t0 neke the desired insertion
and does not create undesirable effects on the surroundi ng tissues.

In the nost preferred enmbodinent of this invention, the hollow tubular 5
menber conprises a holl ow cannyl a, poderm c needl e or stainless steel
trocar sHeBsah abt}lum@sﬁlaﬁzcﬂésgn%@s.aéﬁmﬁw FRILY sreuted to fig RousiRg
inserted into t(hg 'r)ﬁtmum nittnbers may alsb be fiadebfahyl matérlah whith 3s sfficiertyaigid

pur poses of th"ﬁm‘lkéﬁxl: E&re&ms&F rtf&s:io'i?r%ﬁé &?Ja%iecgfee?«s%n the sunagx% ﬂf' y

shar pened, tub STalnless st secur
housi ng \Hs&“eﬁts“pp’&x'F‘Pﬁil ?HM‘F%&I“P ‘ﬁiﬁ‘t‘“’?yr ©r chollgmy bBlar gned

to be maint i nedemnmpﬂstswhollotaocmhmhhduﬁédmméeme orostamleksemdm be
left in or “”deshadﬁe&ehso?%gﬁﬁ}&{;sst-s?ﬁm% ﬁﬁ'&émﬁu ulandx %%&Q%ﬁ{:éz@é‘g@as

been acconplishe

secured to the ilustratedin Big. kdy H?éﬁﬁi’“’?"scs of Prisdislosyys) e oy, uptmi Bfffeto 3t nay
be hel d to the didllyi shgpénedaabdlaiiRembes, preferably af stiinlkés szeenee&m‘ealzd» jhe 2oG&RHE abl e

epoxy. The proxk ng t

configured such z[rll?aqﬁ X %dugﬁ %Qg%?ﬁ%wﬁgg@%ﬁgé%? ég‘edtc onnE:t%?
i nstance, tie tothe hWﬂ%?@rls n%ﬁweﬁdwabbﬁﬂn &F uelep @ tispie After the, geposigipn or
outwardly proj amplangtidd a3 Geenuccaniptisked. nore projections at its
proxi mal end which nay be encased by a nol ded housing. 20 The
hol | ow t ubul ar nmenber al so have additional el ements whjch are

particul arly useful TS BDHET mEBber nay Al teciecuer 10 the BOYSTREAM 13 feeati
deposits. The practicabld. r Bér instascey itandyl e héldi@o thethokising boran, adh¢esivel, sech goa t i on

or other i i C t

Cubol ar ' erg; ndically BRELENE ol e plfiimal ega of b TolIAY ofjblar Mol mbyBsq

i ndi cat or y s canfiguredesych that the Bousingpertigp gjay be moldsA around ReFerintings. henper
is 25 be| ng whbuketmsemibef myrbaﬂdre&mardmmwheurdrmm)a;bropc:d:gm‘ang&m ohelbtl| ar
menber s nearifq &eggﬁmﬁmm@ infiferdd VfiiFmby B¥iBased by hoidel hisaiga!
insertion is desir e opera tor can then rotate he | npFant ati on
device out of the line of the initial insertion and rei nsert t he device

al ong anot 28 |ine. 'mudtollanmbulammednherphacauodmve)raddmonalheelamarwmlchaimthe

wth the des r%:mag{“f‘oﬁ@y“’“ﬁ%ﬂﬁﬁgﬂ‘%g% S G i m‘ﬁéaf ot
nol ded uni t, ‘I‘Fﬁ@‘s‘ m@%‘oﬁ"@“‘ ‘éﬁdsPQBm“ or ot e’p‘B 4"6‘??5“’@

nol ded i nto thexenal surfaceiof m‘feetubtﬂnremeraber, hear deviubdsa mbraber'stdisal cnd Tﬂisjbul ar
e fsﬂlﬂglr e' S a st alighieSiuichidr Hay BRI (8l infof? U opetdiorl hiE BeALbRE hbliabe e
25  being withdrawn from a tissue, when the distal end of the tubular member is nearing the
opening in the tissue. If an additional insertion is desired, the operator can then rotate
the implantation device out of the line of the initial insertion and reinsert the device
along another line. Such lines may be placed on or in the material of the tubular
member by any means practicable and which will not interfere with the desired action of
30 the device. If the tubular member is a molded unit, the line, mark, score, upraised
portion, etc. may be molded into the surface of the material. In devices where the
tubular member is a stainless steel cannula or trocar, it is preferred that the visible
indicator be laser etched into the surface of the cannula or trocar.



I ndi cator be |aser etched into the surface of the cannula or trocar.
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Anot her el enment of use with an inplantation or insertion device for
multiple wosd®Pid inplants is an opening through the sirdg/usp716808 hol | ow
tubul ar nenber, preferably at the point making the first and second
solid inplants visible through the opening. Thi s opening is intended
to be sufficient to allowthe solid inplants to be viewed, but 5 not pass
t hrough the opening. Prior to use, thisldpening allows the operator to

qui ckly confirmthat the inplants are in place. As the obturator
progresses through the holl ow tubul ar nenber it will reach the opening
.and be visible behingthet Biemért bflusé Withad infpfanf86: 8r insertiod Yevied f&-'rﬁﬁﬁﬂl@“

manner i 0 any PSR sn%g%‘ym%ﬁ(‘}%w‘@%%é’eaﬁ?%ﬁ°@?‘&t"@ P RReR: PR e ng
wi t hout 10 iahMietpointmpakingethe dingstand isecond tshlid itaplange visibie thlmghulmbmnmgenber is .
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st ai nl ess st MP‘EQ g& "b'r°&°P‘8§af’“°’ ‘Pufes ﬁﬁ? ‘éqe@}"rg@gm’fvﬁ © QPERAE 1. aickly or
wi ndow be | asenfirmthatthe m@ﬂmstanemmw &fs thehabturaton progressestthroogly the hdlfow
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devi ces e us scribed here prefer

er gonomi cal | fsé@ﬁg opening m aferg, tJﬂn?’élt Mbeﬂ Ei BRY=4s “M‘ffort
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regul ating motian ura conprlse a
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25

The obturators useful with the devices of the present invention may comprise
any form useful to pass solid materials through the passage or channel and, optionally,
which has means designed to interact with means associated with the housing to halt or
delay withdrawal of the obturator once it has reached certain positions in the channel.
30 In its simplest form, the obturator comprises a substantially linear rod or column of
material of sufficient length and rigidity to force solid materials through the length of the
channel or passage. The obturator may have an enlarged portion or body on its
proximal end to enhance the operator's grip, as indicated by structure (6) in Figs. 1-3.
In another preferred embodiment the distal end of the obturator is enlarged, preferably
35  such that it occupies nearly all of the cross-sectional area of the chamber as it passes



I n another preferred enbodi ment the distal end of the obturator is

enl arged, preferably 35 such that it occupies nearly all of the
cross-sectional area of the chamber as it passes WO 98/ 13091
PCT/ US97/ 16808

through. Thi SV@MBMYerent is particularly useful for mstanEE'E’UFW”WCh t he

solid to be deposited is granular, particulate, or another form of

non- conpr essed or non-contai ned materials. It will be understood that
the insertion or inplantation devices of we pr esent i nvention may be
used with any solid or seni-solid materiaf“that nay be retained within 5

and pass through the channel or passage of the device. These may i ncl ude,
but are not limted to, the solid pellets, granular and particul ate
forms al ready nnughoriEhis enlasgeretnt isparticularly psefiel dorinstgsies in which the, solid tnbs,
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acti ons. - Tie g drae et frifubis FRRe Meram%mb e el g Sl
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the penetratiofu a@n&m T*WES“WG may ke mesevegor wider than, as well as longer, shorter
or the same length as, the hollow tubular member. The guide may be coupled,
releasably or not, to any portion of the device, and coupled in any manner, which

25 allows the desired actions. The guide is preferably a solid, molded extension of the
housing or body. The penetration guide may comprise a plurality of substantially
parallel extensions from the housing or body, each substantially parallel to the hollow
tubular member. Most preferably, the penetration guide is a single extension. The
penetration guide may also be designed to allow only a single distance between itself

30 and the device's hollow tubular member or it may be adjustable to allow the operator 1o
set the distance between the two according to the thickness of tissue in question.

The distance or gap between the penetration guide and the hollow tubular
member may be any separating distance which allows the tissue to pass between the
35  two and limits the insertion of the hollow tubular member to the desired depth under the



menber may be any separating di stance which allows the tissue to pass
between the 35 two and limts the insertion of the holl ow tubul ar nenber

to the desired depth under the WO 98/ 13091

PCT/ US97/ 16808 - 14-
tissue or twomsas9 \Wen the tissue is human skin and the iBCTA/SIVIGA08 S

desi gned to nmake a subcut aneous deposit, as in the case of solid
contraceptive inplants, it is preferred that the penetration guide is
separated fromthe hol |l ow tubul ar nenber by a distance of bet ween

about 0.05 and about 0.10 inches (1.25-tl¥4-2.5 nm), nore preferably between
5 about 0.075 inches and about 0.095 inches (1.88 to 2.41 mm), and nost
preferably by a di stance of between about 0.080 inches and about
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material, the distal surface of the device's body (17) can be used to limit the extent to

which the trocar (2) may be inserted into or under a tissue. As the body of the housing
25 (1) is most preferably larger than the insertion into which the trocar is placed, it will

contact the tissue in question and prevent further insertion of the trocar. If the mass of

solid material to be deposited can be contained in the portion of the trocar (2) that

extends from the housing (1), contacting this distal face (17) of the housing (1) against

the tssue will indicate that the mass of solids to be deposited are in a fully inserted
30 position.
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VWhat is C ainmed: 1. An devi ce depositing a solid materia
i nto or under Issue, the device conprising: 5 :
a) a housi‘f‘@?&“ﬁgl b) a hol I ow t ubul aFCHERTESR v i ng
a distal end and a proxi mal end, the hol |l ow tubul ar nenber extendi ng
fromthe distal end of the housing; 10 c) a passage
runni ng coaxi ally through the housing and,d& he hol | ow t ubul ar nenber,

t he passage having sufficient internal dirensions to acconmodate the
storage and passage of solid material to be deposited in use; 15

d) an obturator, the obturator having a length and di nensions to
pass, t hrough s3¥batdsglagnedic facilitate passage of solid material

t her et hr ough; and e) a substantially Iinear

penetration gui de havi ng r.oxi mak.end .. distal..end, . extendi ng
forom t he housi ng ang' par‘gﬂ?f’g cctd(gggsét}@ %%Jblggxg{eéx?%?aogu ?értélﬂ%%e,ztgc éwl“?’om
t he hol | ow t ubgbmprisingrber . 2 The device of Claim1

further congrising neans associated with the obturator and the
housing to facilitate unii‘)-di raehct l.onal notion of the obturator through the
passage. 25 3. 'device of Claim1 or Claim2 wherein the
hol | ow t ubul ar menber further conprises a sharpened distal end.

4. The device of any gy eC@iioﬂGw@db%iaﬂdéﬂﬁéﬁiaﬂpgQﬂisﬁ?&ﬂtahéh?ﬂﬂirﬂﬂieﬂ&, is 30
e e OBy e KRN B Bl e o BN ey 20
Clains 1 td03 wherein the penetration guide is
c) a passage running coaxially through the housing and the hollow
tubular member, the passage having sufficient internal dimensions 10 accommodate the
storage and passage of solid material to be deposited in use;

15 d) an obturator, the obturator having a length and dimensions to
pass through said passage to facilitate passage of solid material therethrough; and

e) a substantially linear penetration guide having a proximal end
and a distal end, extending from the housing and parallel to, and separated by a distance
20 from, the hollow tubular member.

2. The device of Claim 1 further comprising means associated with the
obturator and the housing to facilitate uni-directional motion of the obturator through the
passage.

25
3, ‘The device of Claim 1 or Claim 2 wherein the hollow tubular member
further comprises a sharpened distal end.

4, The device of any preceding claim wherein the penetration guide is
30 separated from the hollow tubular member by a distance of between about 1.25 mm and
about 2.5 mm.

5. The device of any of Claims 1 to 3 wherein the penetration guide is

separated from the hollow tubular member by a distance of between about 1.88 mm and
35 about2.41 mm.
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separated fromthe holl ow tubul ar nenber by a distance of between about

1.88 mm and 35 about 2.41 mm WO 98/ 13091

PCT/ US97/ 16808 - 16 -

6. The device of any of Clains 1 to 3 wherein the penetration guide is
separ at ed fwWO®8ANR! hol | ow t ubul ar nenber by a di stance of PEEUR&ES8bout
2.03 mMm and about 2.29 mm 5 7. The devi ce of any
previous claimin which the penetration gui de extends from the housing

substantially parallel to the hollow tubul ar nenber and term nates at a
poi nt substantially level with the distdf-end of the hollow tubul ar nenber.

10 8. The device of any of Cains 1 to 7 in which the holl ow
t ubul ar nenber proj ects from t he housi ng beyond the distal end of the
-penetration guide. . The device of Cdaim1l1 in which the

penetration guideg pI‘Ojngﬁé ge‘jfrgog@ H}eof Cmmhpx%h%#ﬁygﬁ h%n&* E‘l@ lsend of

t he hol | ow tubul ar
wherein the [seReatedfrom thedipflow ttrbylaaaaemrma@mwofbetwqeen@qwgam% al ter
t he extensi oabadt 2A29emmenetrati on guide relative to the holl ow tubul ar
menber . 0 11. The device of Caiml further having neans for
adj usting~the di stance separating the penetration guide fromthe

hol | ow t ubul ar medber . Thedevice of any previgys claim jmywhigh:-the Pencgetion) guide exteper ei n

the penet r at iffijin G hoksidgSsubgdrtialippdralle] ke hollow tubiulde meber a8 terdihates ata
13. . A. devi %inft %bs&”t%ﬂtlm?%ﬂh\é d%%)gz?cf otfgh%ggg?guyuﬂgg%}n%l al, the device

conpri si ng:
b) a trocar extending fromthe distal end of the housing;
10 8. The device of any of Claims 1 10 7 in which the hollow tubular member

projects from the housing beyond the distal end of the penetration guide.

9. The device of Claim 1 in which the penetration guide projects from the
housing beyond the distal end of the hollow tubular member.

15
10.  The device of Claim 1 wherein the penetration guide is adjustable in
length so as to alter the extension of the penctration guide relative to the hollow tubular
member.
20 11.  The device of Claim 1 further having means for adjusting the distance
separating the penetration guide from the hollow tubular member.
12.  The device of Claim 1 wherein the penetration guide is releasable from
the housing.
25
13. A device for subcutaneously depositing a solid material, the device
comprising:
a) a housing;
30

b) a trocar extending from the distal end of the housing;
c) a tubular channel running coaxially throngh the housing and the

trocar, the tubular channel having sufficient internal dimensions to accommodate the
35 storage and passage of solid material to be deposited;

RO



C) a tubul ar channel running coaxially through the housing and the
trocar, the tubular channel having sufficient internal dinmensions to
accomodat e the 35 storage and passage of solid nmaterial to be deposited,
WD 98/ 13091
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d) an obturator having |l ength and di nensions to pass through said

tubul ar channel to facilitate passage of solid material therethrough; 5

e) one or nore external features in o_r”a_ssoci ated with the | ength of

t he obturator; f) one or nore neans associated with
t he housing adapted to Interact with the external features of the
obturator to facilitate uni-directional novement 10 of the obturator with
respect to said channel; and g) a tissue

penétration guide, the gy de ag¥bantirMavihg RAgihad ARkeisidEs todpags m(fﬁshianear
y a

extensi on of ng | al ' ..ned paral.l to a separ ate | stance
from t he%@pxﬁlg’?&%m& paggage ofm%@ﬁm%geﬁ&ﬂgﬁ,e of daim1l13
wherei n one or nore said means associated with ~the housing conprises
one or noresbiased menbeds CeubEtore extbiaf fORINRE Hor ¥sdcthtedAGikh the lengthtifased

menber havi ng g’baS@q_. armand a protrusion, the biased armreversibly 20
extendi ng the EF bn into the tubular channel to interact with the one
or nore grooves in or associated with the length of the obturator to

facilitate a uni-directignal one or méF®\idiRe lass@biafed Swilth ittt Abing! hdaguﬂfbt he
t ubul ar channel ; and e 01‘ .Cl ai or Claim

. 5 5. The dewic | aim 1
14 wherein t hemmwfﬂﬂ“«?ﬁ% fgatures of e obtugaias 1p ga[céﬂatzf P’Brﬁ’rﬁ”r‘é’“ﬂ]m"m'itubul ar
menber by a0di of e ckiursfor ithwespert tsaidichanngl andn and about 2.41 mm
16. The device of 13 or Claim14 wherein the tissue penetration guide is

30 SSparated fromthe rocqyfy 2. JLELANGE, B BB RERAPRNL e BRI o

as a linear extension of material maintained parallel to and separated by a distance from
the trocar.

15

14.  Thedevice of Claim 13 wherein one or more said means associated with
the housing comprises one or more biased members coupled to the housing, with each
biased member having a biased arm and a protrusion, the biased arm reversibly

20  extending the protrusion into the tubular channel to interact with the one or more
grooves in or associated with the length of the obturator to facilitate a uni-directional
movement of the obturator through the tubular channel; and

25 15.  The device of Claim 13 or Claim 14 wherein the penetration guide is
separated from the hollow tubular member by a distance of between about 1.25 mm and
about 2.41 mm.

16.  The device of 13 or Claim 14 wherein the tissue penctration guide is
30 separated from the trocar by a distance of between about 1.88 mm and about 2.41 mm.

17.  The device of Claim 13 or Claim 14 wherein the tissue penetration guide
is separated from the trocar by a distance of between about 2.03 mm and about 2.29

mm.
35
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17. The device of Caim13 or Caim1l4 wherein the tissue penetration
gui de is separated fromthe trocar by a distance of between about
2. 03 mm and about 2.29 mm 35 WD 98/ 13091

PCT/ US97/ 16808 18. The device of any of Clainms 13 to
17 in whi chwokgnasisssue penetration gui de extends froRCTHEI16808i ng
substanti-ally parallel to the trocar and term nates at a poi nt
substantially corresponding to the distal end of the trocar. 5

19. The device of any of Clains 13 to 17 in which the trocar projects

from t he housi ng beyond the distali&nd of the tissue penetration
gui de. 20. The device of any of Cains 13 to 17 in which
the tissue penetration gui de projects fromthe housing beyond the

distal end of the jgrocqhe ddfbe of any of Claims 13 to 17 in which the tissue penetration
guide extends from the housing substantially parallel to the trocar and terminates at a
point substantially corresponding to the distal end of the trocar.

5 19.  The device of any of Claims 13 to 17 in which the trocar projects from
the housing beyond the distal end of the tissue penetration guide.

20.  The device of any of Claims 13 to 17 in which the tissue penetration

guide projects from the housing beyond the distal end of the trocar.
10
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