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BACKGROUND

Dry eye, including keratoconjunctivitis sicca, is a common ocular condition
that can require therapy. Dry eye has been experienced by a broad demographic
band, and is common in elderly individuals. A variety of current treatment
modalities target physiological conditions that contribute to dry eye, including
augmentation of normal tear fluid, enhancement of tear film component production,

and methods to enhance the residence time of tears, such as blocking the tear flow

from an eye into and through a lacrimal canaliculus.
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using electrical or |laser cauterization to seal the
punct al openi ng. Although such procedures can provide

wo bmogseses ed result of bl ocking tear flow to tPEHUSH08/010479

dry eye, they are unfortunately not reversible w thout
reconstructive surgery. In addition to dry eye synptom
relief, a variety of challenges face patients and

physi i DL BAkHABK

D1t Mgy nt B A58 B RkoRliaud 830L IR cing
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Qﬁhg ¥REYicaY Sl 1956 CBQGHiaﬁfé)nrt@ B&l kild piciRBp&ing. Although such
adninistration and are often ineffective due to a Tack
pfocprmre:emn pmmgllenmmlrgd resn]adélqlmklelgdc&ugbw to treat a dry eye,

ncent r ons, reaching.the. e er to treat eye
ﬁ}%’élﬁ ﬁ“bta {“ﬂ "tV%S%DlS%” ltgﬂXter)?‘éonSguﬁtu CoREANd ot her
ocul afp fdEESS B d9leyd bﬁﬁfﬂ)ﬂ{ feliefl AUGH eQf of&hAéNges face patients
t herapeutic agenfs are often reqU|red to be

a@ﬁmhﬁssn@rsed theparemef ecgnéar msmoatmerﬂndcm@ﬁr cpedinense of dt&mﬂgr

Lvery b opi.cal drop_a
EipbaBich 8 Rine 505 o8 PR PR e boipd 8L HES plene
eyaf hdsal pidbageRst 1AM e@X AMRIcBlar mamgeihﬁbrft,yfer gtple smany current
instilled in an eye, it _often overfills the

e drug dehyery systems equire Kepepirk BrRnBRadEdRistrationend age gften
L&Tﬁekﬁ\% e%lﬁsihagoia}%al%léptséo ] aﬂeei &glﬁﬁd&]gafefdrﬁ% @o:ﬁ:’e atﬁd}ls
t e | m

ost to overflow O rgin an sp| age
exathing fiee eyecek. In addltion a |l arge portion of the
drop re nlng on th ocular surface .can be washe

avnay IhPBIeRYTEN coiHiectionaofiamgiation oL pn eyg: Lea“%ﬂ@raeﬂfthef

dEdi di8GsE6r GRNEERL AL AbtRdr thiBpAltidthebRk AFSotidn I‘éaﬁlred to
absorbingly treat the €ye. Mreover, topically applied

e adrpinidtered ththeeeya. oeednvommnal meftiodatf dfug delbisuy isthwgopical

our cation
45 PebErindBlhe i BPogt IRbsH P EAlr oyl peig, can be
RMffficiastMAY Geadxashple) wheh ah @y diopas drEiled®th & @@ it often
t herapeutic benefit. To conpound ocul ar managenent

swrﬁllle the spniymstivalries (ot 1thapekehbetwgea therraeand ke ligs gausing a
‘?»21%55&188' of ﬁl% 'dto ;gﬁ%e BRI 5 B6& A0 o fMe ﬂu?nérgm !

I'ng or burning sensatio
e;allsmloxby tHiehceheey eIrdatdmtuand lagp poitenad thyd@ppambmirig on the

Instlll eye droPs in Qne's _ own

ew i %fafe C@rhbw.af %@&V&@fé@%ﬁdf‘vf@ua%? ﬂ?&%rf'w?f%m%vlus thereby
tlfr% thBRoncenfrago? 614%%?@ b&reliCcd é?)ts@ﬁ)tmély‘ ?re@tytﬁe eye

ore, one or nore rops may mss th € eye.
Moreover toplcally applied drugs often have a peak ocular effect for about two

hours post-application, after which additional applications of the drugs should be,
but are often not, administered to maintain the desired drug therapeutic benefit.

To compound ocular management difficulty, patients often do not use their
eye drops as prescribed. This poor compliance can be due to, for example, an initial
stinging or burning sensation caused by the eye drop and experience by a patient.

Instilling eye drops in one’s own eye can be difficult, in part because of the normal

Attarnev Dacket No_: 2755.044WO0O1
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patients nmay have additional problens instilling drops
due to arthritis, unsteadi ness, and decreased vi Sion.

weedpassege and psychiatric popul ati ons pose  PCT/US2008/010479

difficulties as well. In a field different from ocul ar
managenent, control of respiration-related (e.g.
al l'ergies) and inner ear diseases or disorders often

i a& 5,965 ROp P hI& the By &KS1d
Fe téggn%gp?%ﬁk( rd%s or %ﬁ 8? tﬁgrapeut|% °
pgeamtmay hak ealshtmnahprobbmsbestllhag firops idue talarthrites, andteadiness,

of patient conpliance -Iocallz d drug deld very.
EEASE e KSR FSTES Qgplages P‘%Wéﬁfﬂﬁ&@r%ﬁéweﬂ-
pr esen , RMER refeRt ﬂ@ﬂleoc'hﬁl‘f %%hé&geﬁ{aédn@& oPfeRpirationdrelated

techniques to increase the residence time of tears on
g eg/lherglnsj) axhéllnma'reyr difeadeugr dsordetsertten m@qm@e mpebtl'agtmnual

o0 the e S ass ner ear or er s

frewin Eranaee ebnmeRCrien e Ry RO P e BSiamPl St
ot A 0RRh | danBeUfef@ti®8 L a 18K oF PRYicnt BBMPRANnde bt ‘ﬁtdﬂjlbc'&hzed
| acrimal punctum and into the associ ated canal i cul us.
frugidelivetyi eved that by designing lacrimal inplants

that utilize the features of the nasol acrimal drai nage
system patient confort and inplant retention in the

OCUIRNEMPRARTY ASRECIES AND BEMBODIMENTS SFWHE INWENITON
present lacrinmal inplants can overcone sone of the

dr awbdBR $reasicRyted haye Fecegizeharipuy Pejraising trmiqueg th
A6k {lﬁ&‘é% ﬁﬁ@&ﬁeérg oH%?\Lég@ anéagn&fr‘ b gfolf%ther

adm ni' s Ion manual drop I nsti Iat| n or
dieg@ﬁhh@ lgent s(uthh eae Imsairpamge dnhercanpt othacsystenasTlegse
atjon, or ocal,i zed '

| . )
foheiaes LR plaPsatemPu I i OPRaUA T SPEghiessing, lacrima

irﬂafan@thkﬁf‘gh'aqgémhmpmeﬁm‘;ﬁm ﬂa%]ﬁfe'agséc{a@éa QR QIudTOR &
the ability to be easily inplanted and renoved

w:lucw@d1thambc'Idebgamgri@cromalnmelaln@cthatrmihzsm1€eamr@rof the

%gsf’ afclxilat grqqﬁa%%ﬁggtg%lg}%?t@? %‘%%E l,ﬂ 'flrbdﬁllmLpgarﬁ retegtlon 1%' tXe ocular
hARbAR cah beBatisfiRl | NeHid Wai thé présert @adting) ﬁﬂpﬁﬂniﬁdnto@eﬂ:ome
particul ar lacriml punctum or canaliculus, the

a@np of (herdsaplacis assosiatediwigh eurreik diy eye islink sudpsteing
gllﬂ% % h!ﬂﬁré’] b@lﬁglj dm% ?%ﬁ{lgt tlo?lrtg g ,%‘ﬁaﬂﬁg 11?srimation
as a drug |very S ity to a ow
f)ﬂdlgbit&)n&tﬁllh Bsppoch’p’akipﬁt d&lmp'haﬁdeﬁ}‘wmwBntanalgdipphcatlon, or non-
| ocali zed rel ease of one or nore drugs or other
Fﬁ@hﬁ%@gﬁvﬁnhgents at a

Further yet, the present inventors have recognized that a lacrimal implant
can benefit from one or more of: the ability to be easily implanted and removed
without much biasing of the lacrimal punctum or associated canaliculus, the ability
to be securely retainable in the lacrimal canaliculus upon implantation, optionally
without being pre-sized to a particular lacrimal punctum or canaliculus, the ability
to permit tear fluid, drug or other agent to flow into the nasolacrimal system, and,

when made and used as a drug delivery system, the ability to allow for the

Attarnev Dacket Na.: 27585 .044WO1
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desired therapeutic |evel for an extended period of

time. Lacrinmal inplants for treating di seases or
wale@onskses are di scl osed. Mre particul arly, |BCH/US2I08/010479

i npl ants, methods of making such inplants, and nethods

of treating ocular, respiration, inner ear, pulnonary

or i nmmunol ogi cal di seases or disorders using such

[ t I

SHRRL Soligetelas0Fihe S s dr i3 bl Bapents at

dés@)demxhpewlcae\peécfmsanaaxmbrﬂmﬂ)pdnmboﬁtsnes pr ovi ded here:

1. Al t abl t
canal AEGTIE] TSR 26 GG HSFREH SFAISA, % HEFBERchgMore
%h&éﬁlaﬂ?dlaéﬁﬁgﬁﬁnpﬂ%tﬁ | REtRods! dTenAKTRE Sith iRPMALSXAERIEIES of

roma proximl end of the first portion to a distal
ématingf oquie, mepicatdnpomer cm, pulimenmyoxiimeiunetngical diskases or

irs ortion.definin tudi nal proxi mal axis
S erE N Rl Y e RiscB3fbnd port i bn def i g o
| ongi trgdyeraf ln%ﬁatalth@gubjsect fBRer dBREMYA RSN, £LR0H-1isHi 8L ist of
such that, when inplanted in the |acrimal canalicul us,
greraplgheaspeets end embpdimentsiis proviradhsesi t he pr oxi mal
axis and the distal axis for biasing at |east a
portion of the inplant body against at |east a portion
of t hey ladfimalhplediatdrableusitol Dlaatimal @halculv) cemptising]
~to a canalicular curvature; and wherein the second
porti @R 1@p1mhbodw%¢ﬁmsaﬁw andhgegad gorions,{he implapkody
0 t
PERRlig S R BB ot FRTBotddR o o el shTE e second
ipoploant body. 2. The lacrimal inplant according to

aspect. 1, wherei e i nplant Qo is confi ed su .
that & BRI ok %@?Ml@&ﬁ%@%ﬂ%@%%wdgﬂbmmﬁ axis
Bh@He T taPefldS AR dcBid be%fiﬂdeﬁﬁm% aHBh@Fudh?al lafsw Gxis;
inplanted in the lacrinmal canaliculus. 3. lacri ma

i npl athe imantdiody comﬁgnyd sichabepewhsn nnpiant@d W\ﬂ)@rlec;rnnal

EoeRer Y ety R AR oS BR it B o i s e dhe dista

laR#S IfoiHihsif @ BElleh st Al postion bt the nﬂylaﬁmdﬂ@tagmst at least a portion of the
27SS. 044W014. The | acri mal nPIant according to any of

decpanal sanpligulugfegetadmt or diose distab i enatipelar fyrsatupss apd on
Ipf olx Prk?g% A (}ygos%eg?é]cg?orﬁgﬁ 8?&1@'2181&)5&11? Bo@}; indfude€&orfEitudinal

length having a magnitude less than four times a longitudinal length of the first

portion of the implant body.

2. The lacrimal implant according to aspect 1, wherein the implant body is
configured such that an angled intersection exists between the proximal axis and the

distal axis prior to being implanted in the lacrimal canaliculus.

3. The lacrimal implant according to any of aspects 1 or 2, wherein the implant
body is configured to partially or completely inhibit fluid flow into and through the

lacrimal canaliculus.

Attornev Docket No.: 2755.044WO1
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second portion. 5. The lacrimal inplant according to
any of aspects 1-4, wherein one or both of the first

w@rwioss2or the second portion includes a fl ui BICT/US2008/010479

swel | abl e retention el ement configured to expand. 6.
The lacrimal inplant according to aspect 5, wherein
the second portion includes the fluid swellable

eten t

o BBt fR0hM © FURLAD FPLFRLO qisal end of
theefirst mortiom|s iategel ofitht the sefclond popmntat onpeastagmoxiel end of the
i%Plant body is inplanted. 7. The lacrimal inplant
SG°OBP BPY9™ 0 any of aspects 5 or 6, wherein the fluid
swel | abl e retention el ement includes a portion
configured to expand laterally in a direction away
from dhe éa;nmﬂhmplanaaqcowhmtoammf laspestselr4t Whereimpdngror both of

B st Sosti OBt e Eeapt polfingiier B buid Trfblea Rl Hément

EifRikddd &XpgnEnt includes a portion configured to
expand laterally in a direction toward a | acri nal

canﬁllculus anpulla when the |nplant body is
ggge??‘ég iljacg%ual lan?actcH rgr%agct %%&%rﬁj %@%ﬁé %d%%\‘tl(%{

fchates el fuid et:vemble fbt@it@ﬁ%llﬁm@ﬂ,nﬂié |ﬂ$1id1g;vatableaasehtloﬂ element
of a cojl, a braid, a stent, a nmesh tube, a suture,

eondrawrdtio sxprydristerally, relati YaoeIthe proximal axasef the firss &Pﬁtﬂne
Qﬁ&ﬁﬁkﬂhﬁﬂﬁﬁbﬁdiﬂﬁﬂg>¥ﬁ pry material, the expandabl e
nf 1 gu

retentio red to expand laterally, to
formthe angled intersection, mhen the inplant body is
wpla ed. Attornev Docket No. 755. 044 10. The

oo 1t %prlaet:%ﬁcaﬂlfgg Ogin R 457t p @ce.ovherg the fluid

§\98Mb'le°-'1‘e%tﬁﬁ cfrRaR drRBlRs A PbRYUH QRABLANRE kxfrNeREMly in a
around a portion of the second portion, the expandable

dizection; amyé’rcen@riacrnmifca@ahcehmammlﬂlasvltehéh@emdn@t body is
orflpn away froma wall of the lacrimal canaliculus
ﬁB panS|on 11. The lacriml inplant according to

any of aspects 1-10, wherein the second portion

i ncl udes an arm nenber npvabl e between a first

8onf i dhie dacriginl nplapt acsersiee O @@ﬁm%w vhereqy the fluid
?ﬁgﬁa%ﬁe retdhtioll @1dnhdn inchfak h%ﬂﬁ?&r} %ﬁggfeﬁm? %Q&{n% lg{epﬂg/ ina

direction toward a lacrimal canaliculus ampulla when the implant body is implanted.

9. The lacrimal implant according to any of aspects 1-8, wherein the second
portion includes an expandable retention element comprising at least one of a coil, a
braid, a stent, a mesh tube, a suture, a thermoset polymer, a thermoplastic, a heat
activatable material, or a shape memory material, the expandable retention element
configured to expand laterally, to form the angled intersection, when the implant

body is implanted.

Attornev Dacket No.: 2755.044WO1
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i npl ant body for insertion into the |acrinal
canal iculus and, in the second configuration,

WO 2100/030328 ext endabl e from one side of the i npPERUS2008/010479
body. 12. The lacrimal inplant according to any of
aspects 1-1 1, wherein the second portion includes an
integral dilator, the integral dilator generally
RGT I OB i MifplaRCACH RIS B3 yD FRGREITRD, &hrRing 4if
seconghpoftlonlﬁg tﬁe disﬁ%ﬁ QK? o%g?ﬁé second 63%tion
txpahdahlé réterition elphenttdatposed abunthe portioha thebssdynd purtion, the
the lacrimal canaliculus. 13. The lacrimal jnplant
mﬂ%ﬁa getengi @efntfg?ﬁasﬁs$ tq s the gt OY_W affay from a
WAl QR 1a8ith 8t Qhaliddlud $poRtix pbout 0.2 mllineters
and about 0.5 mllinmeters. 14. The lacrimal inplant
according to any of aspects 12 or 13, wherein an outer

rf I f the int | dil.at !
FFom dhe oo {oplaREae OV GresRiararaia” 0 Thacadi gond
E@ﬂ’tffoh(i’ﬁblﬁ&éstah%n@i hédberanéhable BdiR eSS GRY cOPfidurfion drdl a second
et ween about 1 degree and about 10 degrees w th

eenfimicationy thetpemanember, inxths firgBonfigeration dispapabileploaa the
accor di 0. any. of ects 1-14. .. [N nd
BRI b R ym P IREB Gmdr bt §1F wl B8 <R250
taeidui@ioni, pdrally exendubil figmtioneaiie offthampsaitbolly15,
wherein at | east one of the first portion or the
second portion conprises at |east one

hhter At i ] i - AN ) :
13 o T R S APy S| iy e scond
pbition ilxlndgsfanNntegra? dB8o0 44/ ¥bldgnalatilasdigabehy daspemgdrom a

roj.ection having a, cross-segtional, sjze greater.than
Invalion BeasaPro R RA B SprondipaRon s ha st S ol e scond
boRIANS FRAKAA Pt RicAdf (R ind R Yody Intd Che MEHRG] SnAlcidus.
graspabl e projecCtion extending at |east partially from

the proximal end of the first portion, the graspable

ojection confiqured to.seat agai,nst,or.near
Pior t e e P itaEeepRusy Riasid oyl f fiapdier gf an
iflegrindilak@ary Rietwdrnladoht AT anllihdéterstadd abRa s tillimeters.
wherein the second portion includes an el enent

extendi ng or expanding laterally into a |acri nal

g@nal %g I(ljéi:?‘l{lgeﬁ?ﬁ#higﬂ} X@?:%fhlﬁé‘{%l 4 l(lfaa@f)ectt)soij%{ B3, wherein an outer

i mpl a acri ma ant” according to any
sirfaspbpesf e aregid dilatvey @imedsheeddras abbeatjpnajeac thegmoximal

géca S g; sl:c?otﬁl?ign%lrtlic}/n tfort gn dltsltqa? el% 8%( tlhrer%leco% dpo?tfior}, qusebe]:ct\lzvreéc’rg about 1

degree and about 10 degrees with respect to the distal axis.

15. The lacrimal implant according to any of aspects 1-14, wherein the second

portion includes at least one undulation.

16. The lacrimal implant according to any of aspects 1-15, wherein at least one
of the first portion or the second portion comprises at least one intermediately-

disposed annular, semi-annular, column-like, or barrel-like projection, the

Attarnev Docket No.: 2755.044WO1
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direction that is parallel to or away from an eye,
when the inplant body is inplanted. 20. The | acri nal

w0 ppbasas2accordi ng to any of aspects 1-19, wheP@Il/DS100£010479

i npl anted angl ed i ntersection of the proximal axis and
the distal axis is at |east about 45 degrees. 21. The
| acrimal inplant according to any of aspects 1-20,
RGPS kRl ARRAIE HBOREY crefSseditfol 35 pEier an an
adjecaht ugplanskerdy pargérudi ng a drug core, the drug core
conprising the therapeutic agent. 23. The | acri mal

i mpl ant according to aspect 22, wherein the drug core

GNP ITHE $acimdl %ﬁgfanp&%oﬁdiﬂgﬁﬁ& AT I-(P6,d&u'rﬂ'4@{-ﬁ§n
sustai ned release. Attnrnpv rinrkpt No.: 27 044 4.
grakpable propedtion rgtentimg|at brastrpirtial iypfrem theproaimiil regd tof therfyrst
of as'r])@gts 1-@3, anq. an iPstrg tion for using the. 1
PareiPPniRe EarBr IR Prolgeticnasn g ed Yo s agatay OF peet adagima
PEMIRIL SIS thE Enplakt bW/ is imPlaAl. according to any of
aspects 1-23, and an instruction for using the
lacrimal inplant to treat a respiration-rel ated

pbsorder. 26. ‘A kjt conprising t lacri il ant ..
Recor drlprfdal fydlsp S2ERIRE LT8R 7, G ins b e Bppion
{rRludes af glehitat baendiAgbr exfhaing l4terallyemto sAacrimaledanglidulus
di sorder. 27. A lacrimal inplant for insertion into a

pxppllawher thedmpdant bedy isomplantedag: an i npl ant body
non-linearly extending froma proximal end portion
positionable within a vertical section of the |acrinal
tanal Thallacsintad implinsicbrdngtopmytdfaspgeasi 1 ooty therein the

within a horizontal sectjiop of the lacrinal L
geaeanle PIOURCUQR$xirads et f[}ﬁ@éhﬁamxamél ‘iﬂg?quﬂa%ﬁrst portion, in a
bhesRRGhNES Barall B o lof bRH TP Ee RO WheR T P1ad bodly is

extending 1h a first direction toward the proxinal  end
poplanted. and partially extending in a second direction
toward the distal end portion such that, when
inplanted in the lacriml canaliculus, the inplant

body dhe ekint@hnpdnbic@sRing &t Sfyalflaypar@ai N9f whéreinaist a

portion of the lacrimal canaliculus |ocated at or nore

unpleated paglad dntarpetion ofthe pioxinalraxis addhorstadprisihat least

.Wtﬂgtdlegr%gél. inhibits fluid flow into and through the
acri ma

21. The lacrimal implant according to any of aspects 1-20, comprising a

therapeutic agent.

22. The lacrimal implant according to aspect 21, comprising at least one drug

insert including a drug core, the drug core comprising the therapeutic agent.

23. The lacrimal implant according to aspect 22, wherein the drug core

comprises at least one exposed surface to deliver a sustained release.

Attarnev Docket No.: 2755.044WO1
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canaliculus. 28. The lacrimal inplant according to
aspect 27, wherein a longitudinal |ength of the

w0 ppbasas2hody positionable within the verti cal PEEUS$10081010479

of the lacrimal canaliculus is less than four tinmes a
| ongi tudi nal Iength of the inplant body positionable
within the horizontal section of the Iacriwm

nal ixc | any
o s ek Lorgnfitne JiAaGREL! iler B0 g GRS OF £Beli0 183 and
en irestrectoon fol using t]imlaemmmljnmﬂmtpm treatam 6y digeasm angl e
bet ween about 45 Attorney Docket No.:
2755. 044W0ldegr ees and about 135 degrees relative to
bhe secgp @orﬁbﬁﬁﬁé 't}&']a&i&h@lrlﬁip@ﬁt afcdriifgitd by FELpaLtS 1-23, and
portion. 30. The lacrimal inplant according to any of
as pestrustigizfo? asingtley lemmtahmplmtéo treali aaespippsionirelated disorder.

partially extends in a third direction, substantially

opposite the second direction, toward a lacrim

ognal iACkik H@m?ﬂﬁ T% ki wﬂﬁaltlﬁﬁ,larﬁabaﬁamgwx §faspectsl -23, and
i npl anted. 3 e lacrimal i nplant accor to any

an insiipelcarstop psipg theaerimphimplentde @r@aioandnn@rcﬁar 8ﬁorder
extension includes a longitudinal dilator having a
general ly concave shape relative to the first

d7r ectA @Brigxd! @fslhitifor aBektivh &ite iaNa@irh@dabslicutus) b@mprising:
general |y concave shape is |ess than the radius of the

canal i@ Hpn@nbbﬁdyatqyr@eagz exterdingfgqm ﬁmrommai gt portion
38595rgdb@@w¥tﬁln erﬁgal @é&ﬁ)‘ﬁ éﬁ' tl?graﬁ ﬁblﬁ}]g %e? &%P&gi

Irection extension inc ongltu I na ator
partiongoaitigaaide atithyn & hmtmntai kageon aflth¢ lacantabcdraticdlis gnd
i rection extension. The | acrimal inplant

@EBg8?HﬁmpﬁﬁgﬁﬁpB?”Hé%%E?@“@?LSZ wherei n the second

di r eCckiORtPhbEAR 158?1161{1?&%191‘1}’? eReh@Rgid & ﬁksﬁ AlreftidrAbRard the
havi ng an axi s substan per pendi cul ar to an axis

pfoxithel ¢ndrmortieh mubparbailkmt@rdsmg)m a gfondHigedtimprtpyyard the distal

BB bon STl hsh dPlbi A FREBFRa oy H Sy body

ditectioanlly BrasenarRidBefzanist htdast a@Bftion of the lacrimal canaliculus
|nterned|atel%>d|sposed annul ar, sem -annul ar,
£

teghit pr mere distabiera eanalipWar giregtarst pash, t he
| nt er grdlaf ﬁleylFQ»'leﬁR 83 lrﬁ)l lﬂ{sqﬂ]H WA A t"ﬁr(%ugh thef lacrimal

cross-sectional “size an an adj acen
badyicplast i on.

28.  The lacrimal implant according to aspect 27, wherein a longitudinal length
of the implant body positionable within the vertical section of the lacrimal
canaliculus is less than four times a longitudinal length of the implant body

positionable within the horizontal section of the lacrimal canaliculus.

29.  The lacrimal implant according to any of aspects 27 or 28, wherein the first

direction extension of the intermediate portion is at an angle between about 45
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35. The lacrimal inplant according to any of aspects
27-34, conprising a graspable projection, the

WQ@e@eo3d3ke projection extending |aterally fronP@TES2008/010479

proxi mal end portion. Dttnrnov n Ir Nn 7 044W0136.
The lacrimal inplant according to any of aspects
27-35, conprising a fluid swellable material disposed

t { ROk ARk 8iontdieh
(B U PPuCts Ao Bt fftohe 1R TR A Aiom Iihe
mterfreedatelpantioher portion of the inplant body when
i nplanted. 37. The lacrinmal inplant according to any
of aspects 27-36, conprising at |east one of a first
§6.U9 RS Rickinfli SRABACadBrdifiEtoRnY U ¥EecR - PO AREN Uie 2
second drﬁgn?%se?% d?gpgggg in9thg§§?stal end po?ti%n,
onemedidopdrtion patiallyiextendom sthidrbiredtiony sibstantiatly opposite the
i nhi bi ti fluid, flow through the inplant dy an .
srond kg hat toiad o Sl cRadial S arnte WHsnARg it ugdy is
figplaNRA. @ sustained release. 38. The lacriml inplant
according to aspect 37, conprising a cavity in the
proxi mal end portion, the cavity configured to house

g abF et inPRG!docRos B piaToRese 45788 dhfecond

aietioR-exBsiohhfclhdesrd 1BLinidiRdl Ailhtoa BeViR @ Rgnérall pByndkve shape
aspects 37 _or 38, conprising a cavity 1n the distal
ehivsde theofirst directioaexiapsiopndndguherein arafdig 96 thengens@dtlyng

' - 0 f . e drug core
?‘?#%ﬁ%l&ﬁd EI’}\S fsegsc%lﬁg ﬂgeggg;tugg gn e%aﬁ?léch tsocuig{é}?rgbei ved by
a nasal passage. 40. A nethod of manufacturing a

Lacripml inplant insertaple into a |acrj )

$hnal 1185 a55mal fraplet ?f&arfﬁ%@rar@/i Qfg'l?per%#qﬁg wherpipghesgeond
Hﬂgéﬁoﬁ)%(%gfoﬂgnélﬁ@nfp AoRERdinR dilgRe hQ\fling afdeh&hllPeGvex shape
portion to a distal end of a second body portion,
ratativedo tige Brst dmetitiog exblemsivecond body portion to a

| ongi tudi nal length which is less than four tines a

| ongi tudinal length of the first body portion; and

gonf i QHE idegintd) EmprafkhdeBIdiSN MY flabSect S1-32, veiieihQhe second
respectively define, when inplanted in the |acrim

diaprtioncutansionangludesi a leagiteding ddriontipviag s axisgubstantially
baPaAdibaR oyttt & kS ol BhELRSET At an angle
u at’ the

34. The lacrimal implant according to any of aspects 27-33, wherein at least one
of the proximal end portion or the distal end portion comprises at least one
intermediately-disposed annular, semi-annular, column-like, or barrel-like
projection, the intermediately-disposed projection having a cross-sectional size

greater than an adjacent implant body portion.

35S. The lacrimal implant according to any of aspects 27-34, comprising a
graspable projection, the graspable projection extending laterally from the proximal

end portion.
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i mpl ant body is configured to directionally bias
|aterally against at least a An-nvinnlr Nn7
w@Zebpapses ti on of the lacrimal canalicul us | ocECBEUSEDNS/010479

or nore distal to a canaliculus curvature. 4 1. The
nmet hod according to aspect 40, wherein form ng one or
both of the first body portion or the second body

rti NG f i 0Ch: [ 73 . :
Pt cr i AP AR LA Lol o 5 Yr oG 27.35, comprising a uid
sweliabte inhteeial dispdyad balanlontee syrfajegoirti@nof thhémplant body, the
i_nt ermedj at el y-di spQsed projection havi a,. .
Apsuvellapleimanial sopbigyed it etpand 3 oxfer auﬁ?%ééﬂﬁ%mf«tﬁbmfﬂpn of
BRA% oK bb@Pwhirkimdldftedet hod according to any of
aspects &%ﬁéy 4 T?Jmﬁgrein form ng the second body
portion includes formng a dilator generally narrow ng

35rt1 She {5k apGRLICaRirE e e TSR bty oRRe T feast
Re of P BrsPBRNOAsRCERPSed th the prWinfaf eRPPSEDS off@3énd drug

6
wherein formng the dilator "includes fornmng an outer
mserft dsposddapehadistahend postiamtonig@d pothea! the fisspeseconddrug

he | i nal f th bod
aped BTG ot o B BBl BB B B e
bRiosee furdRetbnfigtlediceclpRela alpahed fRtlchegr ees Wi th

respect to the longitudinal distal axis. 44. The
nmet hod accordi ngto any of aspects 40-43, wherein

rm . : Lon_ inc di i- oL
38er | 18r LR RAPERPReb R SRR 7L BB AR B inne
proxshaltendypoptdst, itieacavith €bufiguied e sqes thgfitshdruzlinsedt in the form
swel | abl e retgntion el ement such thaﬂgiwwgiera
ekp dng e theddigreors Brlidinge fugt pgrot pe tofgagan pye.
configured to bias against at |least a portion of the
| acrimal canaliculus or a lacrinmal canaliculus ampulla
afat offhe Weeimal epianpé@ntdimgyanysfiaspdctni ok 38 Somptising a

met.had according ta any of .aspects -44, ¢ risi .
EubnghEa bl paf rifipRdbe ShuReahegred b paRE R op e insert
W th férnf bith druipViré, 3l SrupRbES indludin®ld RIcBRY addde k&ifid¥eed to be
2755. 044W0146." The nethgg accordfﬁ% to anfggf aspects
1geysd by 9mestldiapigegei sposi ng at | east one of a first

drug insert in the first body portion or a second drug
insert in the second body portion, including

ROSi t iADMieMgdalf mMapasdicheing cdhcranakixpian dnseunbladstoaflatiral

canaliculus, the method comprising:
forming an implant body extending from a proximal end of a first body
portion to a distal end of a second body portion, including
extending the second body portion to a longitudinal length which is
less than four times a longitudinal length of the first body portion; and
configuring the proximal end and the distal end to respectively
define, when implanted in the lacrimal canaliculus, a longitudinal proximal
axis and a longitudinal distal axis that intersect at an angle such that the
implant body is configured to directionally bias laterally against at least a

Attarnev Dackat Na * 2785 044WO1
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first drug insert adjacent to the proximl end or an
exposed surface of the second drug insert adjacent to

wao b@tissesal end to provide a sustained rel easeP@f/US2008/010479

first agent or a second agent, respectively. 47. A

met hod of treating a patient having at |east one of an
eye disorder, a respiration-rel ated disorder, a

pul MORBLHn gdﬁeé %@ﬁmaﬁ 001 fogtel o8 851 @'a , @aliculus
i nner “ear di sor e net hod conprising: insert

| acri matvaturpl ant into at | east one | acri nal

canal iculus of the patient, the lacrinmal inplant

conpri sing, an inplant body, including first and

Fgcondmp %éth&f‘%coﬁfi k]@é’iuobﬁﬁ&eﬁﬁoﬁﬁﬁig‘%e‘c& Q)ml?of the first
proxi mal end |rs portion to a distal end of

bhéy petiondr p}msec«zmi, badyepopti @xinehides fromaieg ateasgone

) ' dth i st.al [ .
P o e P Ay o Lim B bR i oy
oedjédtibal @d istefhediftely-diYRRd pripéAidhedving atrbRcdetii®al size

canal i cul us, an angl ed intersection exists between the
BFea¥ir Hesin aaxddiaceniimfient diody gbrtiewi s for bi asi ng at | east
a portion of the inplant body against at |east a

portion of the lacrimal canaliculus |ocated at or nore

dpst alThe naahsbaurbiding war@wmapdaﬂo &, atheted@ rminethef
a first drug insert disposed in the first portion or a

se7o8H dody nertiopdaclndesifenping@ dilgtargengrally Rarrpwing fim afpgation
fbdSt r@ﬁ%ﬁ‘i Chd Bgthg H&)dd%%&%?ﬂtgogﬂfo tﬁéjﬁﬁﬁiil tal?d of tPe second body

respectively provi de & sus ease

ageion. or a second agent. 48. The method accordi ng to
aspect 47, wherein inserting the lacrimal inplant

i ncludes concurrently dilating the [acrimal

qanal e ShodsdcBRliRgo d?ltyQQ fa@hect 4RO wIRkreih T6rmhifB |tl§é1(§11ator

body, as the distal end t he second portion is noved
inelugdes fierming e pafer squvblsbmlem theAmplam ded T \ak eneasiared from the

R e o R A R R D e B TR PREE P e

beudyid bb@ypbitidn] Betiveshbouan efedlatid ab&l. 10 HegradE Widdespect to
according to any of aspects 47-49, conprising

thedragitudanal Wistalagisi mal i npl ant that has been inserted
with a second lacrimal inplant including at

44. The method according‘to any of aspects 40-43, wherein forming the second
potion includes disposing a fluid swellable retention element near a distal end of the
first body portion, including disposing the fluid swellable retention element such
that a lateral expansion thereof, relative to the proximal axis, is configured to bias
against at least a portion of the lacrimal canaliculus or a lacrimal canaliculus

ampulla anatomy when the implant body is implanted.

45. The method according to any of aspects 40-44, comprising coating an outer

surface portion of the implant body with a fluid swellable material.

Attornev Docket No.: 2755.044WO1
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| east one of the same first or second agent foll ow ng
an interval of tinme. These and ot her enbodi nents,

wa@oeooanszseges, and aspects of the present | acri nedT/US2008/010479

i mpl ants and nethods will be set forth in part in
follow ng Detail ed Description. This Sunmary is
i ntended to provide an overview of subject matter of

e p | ! | risin n Qt least
oy F e ER P Bl APl dr Aot 045 PR e TR
pnesenfirst dugninsanin thb ErdDéody pertioDes aseqmidsiug nsert in the
i ncl yde proyi further.inf tion. about the
sitond 60y hoRi, Mhing R ing RS P R ERF e Urage of the
R sérPadiRcent Eie PoSximhal 4RI HURRIXBbSedGRabE0 thededoad
describe sim I ar conponents throughout the several
dmgvmserLadga,cmtJmeﬂla distdh gud trypravfdearsastained releasenifafiirgteagent or

g uset to regfesent di fferent instances of :

§i5?‘ﬁqn PERENIFSREAYEY: The drawings illustrate generally,
by way of exanple, but not by way of limtation,
vari ous enbodi nents di scussed in the present docunent
B7.GS. Almethod|of sreptinga pxtigmphaing at lsesiepaef an gysdigorder, a

?e%?%gtﬁngge&aet&% ﬁlrssﬁlg eist l{ﬁ&?%egrﬁl g%%gc?eg,' zi;hL ﬁﬁgﬁ%ggﬁm%ﬁ\f@er or an

@inét eadisiler], ﬂmewhetﬁbd aorhpﬁarmgml i mpl ant can be used.
FIG 3Aillustrates an exanpl e of arllsorletrlc of
a | actiseEing nisramel werlantgueat s e lncsiagliranalig ‘ﬁu

ted canalicul ar anat ony,
%E@'ﬁt’g@%}%&ﬁ&fl np%%ﬁftjcl ?} | oﬁﬂng a substantially
per pendi culaarimphait body, Maudieg firsw and e¢coned poftions tha miplant
At t or

2755 &ﬂ)mtﬁvéng %%%'? B Sﬁfgt"?ls wd Oiﬁh%ﬁgﬁa?%loago slgostal end of the

Cr 0SS 58&fmlIRREdn, Yl'lee;WoQifmzﬁ eh@@éfifiRg alloviRdinal poRkimal XN0and
a line parallel to a Iongitudinal axis of the inplant,

such &l diktahaxib dnfémagag@lg@dmahdman axison of an
: FFL:T tr -atr : %ﬁh%gg%%t ch reé ﬂc’c%%gats%gﬁ‘ Eﬁ’fﬁﬁnteﬁ l sz lfbrimal

e Vi ew o
i npl arbnARAfusgaH @@glémmmsercab@emd batwdrinnh@pioxamnalnads and the

punct ljd?s]tgggus for biasing at least a portion of the implant body against at least a
portion of the lacrimal canaliculus located at or more distal to a canalicular
curvature; and
at least one of a first drug insert disposed in the first portion or a second drug

insert disposed in the second portion, the first and second drug inserts configured to

respectively provide a sustained release of a first agent or a second agent.

48. The method according to aspect 47, wherein inserting the lacrimal implant
includes concurrently dilating the lacrimal canaliculus, using an integral dilator of
the implant body, as the distal end of the second portion is moved into the lacrimal

canaliculus.

Attarnev Dacket No.: 2755.044WO1
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associ ated canal i cul ar anatomy, the lacriml inplant

including an integral dilator. FIG 5 illustrates an
wex@apss2of a schematic view of a lacriml i npP@MUS2008/010479

retained within a | acriml punctum and associ at ed

canal i cul ar anatony, the lacrimal inplant including at

| east one drug insert. FIG 6A illustrates an exanple

an

P5 Do TErihad ookl B A R SO gl b g the

mr.ted a@dntdsdy| froow teerlaaimasdlaayaliduhes. | acri mal i npl ant

i ncluding a portion disposable within a |acrinal

canaliculus anmpulla. FIG 6B illustrates an exanpl e of

gocr O%e%‘&ﬁécpi@brdfﬁ?f@ By F akﬁ’&:[d 4Rk 'c@ﬁhﬁi@fngtr@ﬂﬂﬁﬂng the

along a line parall to"a longitudinal axis of
lagpisah impleotthatisas deom glsbnterdewﬁBaGB:onldH@nrﬁwl lmplamnrcatcmg at

t I | ant
WGrorg et P ol SR agt e vang o AR e um.
and associ ated canal i cul ar anatony, the |acrimal

i npl ant i ncluding an annul ar graspabl e projection.
FI G 7TBesd ar\qlsqth%rte@slmnner)tmﬁw@t@gesﬁ\ar&@pgcts etthepresent

¥ac%ma? grnléla{x gﬂlln gaelthodrpm rf)te s%? Kmﬁpﬁlgg?gn ?oll Wla% Fa‘rﬂleldel

axl s Suc

IDes@iptn/ BhiF$nm8ry islihtedddab @sovide @xavgal@wost sabject matter of
isonetric view of a lacriml inplant configured to be
ﬂeet RipsFatPatFRtAPRligatione 1Y ivapt Wisnded e BIoyidesigchisig or

|
el BBk O et AR DA RAEEREY i,
\mdhhled tapteavide fusthecafi@hiadoh asowtnintipiegera pdtennadplidativg. an
insertion-facilitating depression. FIG 8B illustrates

an exanple of a cross-sectional view of a lacrinal

| mpl ant t akenpRIOABESIRIPFIOR'GH TelE bRAAVICAg! tudi nal
axis o e
In the drawings, like numerals can be used to describe similar components

throughout the several views. Like numerals having different letter suffixes can be
used to represent different instances of similar components. The drawings illustrate
generally, by way of example, but not by way of limitation, various embodiments
discussed in the present document.

FIGS. 1-2 illustrate examples of schematic views of anatomical tissue
structures associated with the eye, such tissue structures
providing a suitable environment in which a lacrimal implant
can be used. }

FIG. 3A illustrates an example of an isometric view of a lacrimal
implant configured to be retained within a lacrimal punctum
and associated canalicular anatomy, the lacrimal implant
including a substantially perpendicular angled intersection

between first and second implant body portions.

Attornev Dacket No.: 2755.044WO1
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i mpl ant, such as along line 8B-8B. FIG 9 illustrates
an exanple of side view of a lacrinmal inplant

w@omvbospieed to be retained within a lacrinmal peREEUS2ZINS/010479

and associ ated canal i cul ar anatony, the |acrinmal
i mpl ant including an insertion- facilitating
depression. FIG 1CA illustrates an exanple of an

| SOMetpiGC3Ni eW Gffy ak&%iex%gimaaﬁsssgs@eéé&%&% %foa R€rimal

retained wthin a lacriml punctum and associ ate
canal i cul ar anatimpiant tdken himog iartile pargblebtota fongitudinalgxés of the

portion disposable . wthin a |lacy.i nal i cul us

Ul . F1 G LGP0 & R ine i if angp datin of an
cross-sectional jpeiNt-eécedihPaldkdRical fiRL&Mud@ken al ong
a line parallel t0o a longitudinal axis of the inplant,
such &$Gad ong | iikhestta@B-an@Rample@d.a side vigwidfladsdrimal@gmplant

exanpl es of a side.view of various.|]acrinmal Jjnplants
cont gured to beonaruRittei gt S el el fnd
_and associ at ed_ %@midtwéa%li@lﬂ&t&mbmﬁ@m&ﬁ%l Hfﬂilant
i npl ant including at | east one internedi atel y-di sposed

retai nment proj deelhding apitdezraidilatar.i | | ustrate exanpl es
of an FigogEetric il\fllls"?l\ilgte%fan\é:ﬁ£1r!n?'»ﬁes’ofJ a%%l:llcr{l@tgc \'/inR/I FMiZcrimal
wthin‘a punctum

configured to be retaine acrinma

and associ at ed dapbint edfaiaed afthinaMacri@atpurcami andhbssociated
i mpl ant including at | east one internedi atel y-di sposed
retai nment pr oj é8pglisylar ppatemy; thedacrimal gmplagt mcliding,ptdgast

of a side view Qfeldaesi i npl ants configured to be
retained within ael glg%fln%' punct um and associ at ed

canal F¢G! @A anatibmfratesantexhmple afen isométeoviedt 611 haegimal

E O e TR I S TR

body portions. gand associated canalicular anatomy, the lacrimal implant
including a portion disposable within a lacrimal canaliculus
ampulla.

FIG. 6B illustrates an example of a cross-sectional view of a lacrimal
implant taken along a line parallel to a longitudinal axis of the
implant, such as along line 6B-6B.

FIG.7A illustrates an example of an isometric view of a lacrimal
implant configured to be retained within a lacrimal punctum
and associated canalicular anatomy, the lacrimal implant
including an annular graspable projection.

FIG. 7B illustrates an example of a cross-sectional view of a lacrimal
implant taken along a line parallel to a longitudinal axis of the
implant, such as along line 7B-7B.

FIG. 8A illustrates an example of an isometric view of a lacrimal
implant configured to be retained within a lacrimal punctum
and associated canalicular anatomy, the lacrimal implant

Attornev Docket No.: 2755.044WO1
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FIG 20 illustrates an exanple of an isonetric view of
a lacrimal inplant configured to be retained within a

wo 2wpjosks punct um and associ at ed canal i cul ar aPEI/O83008/010479

the lacrimal inplant including one or nore materi al
cutouts. FIGS. 21A-22B illustrate exanples of a side
view of lacrimal inplants configured to be retained

wihin alacti mhelRUAEb $BHAALIGRANAL it § MU ddliculus

anatony, each |acriml inplant i ncluding one or nore
| ateral | y ext encatpuliaandrincludigSan @i3étiaBHadilitating depression.

exanp a si.de view of a Jacrinmal inplant. .
conf | SIveRP o bal SRS AR~ Hpl o] ST PRI Siefacrimal
and associ ated GaRght fhﬂb@ﬁloﬁ%ﬁ%ﬁ%aratll@?tol Aohbif®linal axis of the
I mpl ant i ncl udi ng an expandabl e retention el enent

di sposed ar ound imppot,tsidnasoflonghkend 883188t body. FIG 24

illus tes an exa e of a schemntic viewof. a,.

| aor s S i antEA A8 GpBRi AR S ey o <okl implant
and associ at ed Gapfgiredtcte RAAQIWithinl G@eriM B pudem and
illustrate exanples of an isoneric view of |acrinal

i npl ant's conf i g@swgiates gsaalieariane@ny, the lacrmphiommlan|
punct um and ass?&'l@&iﬁg S%’%@r'do%%aﬁﬁita%{ﬁ td%gye’ssigr?.ch
lacrimal inplant inc gi ng an 1 nplant “body portion

havi nglG.. gexer alillystatR aa \éRarBpRRAE .an iddmetA0 viewl o4 Faatigal
an exanple of an isonmetric view of a lacriml inplant
configured to bémplpheedEuGdtAbS retaingd FyiER a fagriwral punctum

and associ at ed j r i I . _
i npl ant i ncl udi %851g#ﬁ%&)@fﬁ@%%ﬁ%@?ﬁéh&ﬂ%ﬁg lglplam

general | y convexndirdipg a pbitién ddsposhthlastithin e $acaimad xanmgbicelus
of a side view of a lacrimal inplant configured to be
retai ned withi n?8P"2ri mal punct um and

FIG. 10B illustrates an example of a cross-sectional view of a lacrimal
implant taken along a line parallel to a longitudinal axis of the
implant, such as along line 10B-10B.

FIGS. 11-13 illustrate examples of a side view of various lacrimal implants
configured to be retained within a lacrimal punctum and
associated canalicular anatomy, each lacrimal implant
including at least one intermediately-disposed retainment
projection.

FIGS. 14-17 illustrate examples of an isometric view of various lacrimal
implants configured to be retained within a lacrimal punctum
and associated canalicular anatomy, each lacrimal implant
including at least one intermediately-disposed retainment
projection.

FIGS. 18-19 illustrate examples of a side view of lacrimal implants
configured to be retained within a lacrimal punctum and
associated canalicular anatomy, each lacrimal implant
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Attorney Docket No.: 2755.044W0lassoci ated canal i cul ar
anatony, the lacrimal inplant including an inplant

whoay/opses i on havi ng an undul ati ng shape. FI G P@BUS2008/010479

illustrates an exanple of a side view of a l|lacrinal
i npl ant configured to be retained within a lacrinal
punctum and associ ated canalicul ar anatony, the

lacrimal inpl angndlﬁ‘d}lhgg'nﬂﬂ FoenBf3far Qﬁ‘?ed 1ntersect10n between

i nt er medi at el y-di spos | nment proJection.
29-32 il | ustr at dirshandpte@ndompians bddy portonsf varl ous

| acri | pl ant.s confi gured e.retai.ned with

| aor i B Hinct urifuiates o semaplstptan samar Sievinka afy Rl
each lacriml imRbantcd %ill'teg)eq'etfaldéﬂdvlﬁﬂ‘ﬁbllﬁ@ﬁ@al punctum
retention element. FIG 33 illustrates an exanpl e of

side view of a laad asmiatedrqahdmular@nﬁhoglyr & lagimal lmplant
retained within.a stsom at ed

canal i cul ar anat"?)% mgﬂgef’ Pferﬂf’{nf‘ﬁi;‘fué%‘f i ncl udi ng an

expangabs e214eh8 Mttt xampMs- offal st vidd Af TtBnidl irplahit €
exanpl es of a schematic view of |acrimal inplants

retai ned withincanfigired trabe retaveeduvithing lagramali panem and
canal i cul ar anat a5y ateedacanallc (iar an Oﬁygga'g]% %@Sf 1%15}51

an oriented graspabl e proj EC Ion.

i lustrate examphdadiag ofdor mOrElateallyi @uerfabléainingus
l acrimal inplant proxinal eng)jportl ons, each, pr.oxi mal

end pgi@%ﬁAﬂ%&u%ﬁnﬁ& FaAPIES @is@epweyv@&aﬂ@ﬁm%l pglagt
FIGS. 39A-39B i1, gH@éﬁr@&ﬁ) %@#&?wﬁfxm%a&%ﬁ?ﬁfﬂn%m\‘ﬁ Y

of drug inserts a renoval -facilitating anent
FIG 40 illustr asmwami exalipila ahtenyyehdladrimhl implant
manuf acturing a. I dmal inplant config egred t

be
ot ai ned vi ¢ hi n IRENGRR AR EXPIGARIe seieatRr ey dignoged around a

canal i cul ar "anat@fyon of the implant body.

FIG. 24 illustrates an example of a schematic view of a lacrimal
implant retained within a lacrimal punctum and associated
canalicular anatomy.

FIGS. 25A-25B illustrate examples of an isomeric view of lacrimal implants
configured to be retained within a lacrimal punctum and
associated canalicular anatomy, each lacrimal implant
including an implant body portion having a generally concave
shape.

FIG. 26 illustrates an example of an isometric view of a lacrimal
implant configured to be retained within a lacrimal punctum
and associated canalicular anatomy, the lacrimal implant
including an implant body portion having a generally convex
shape.

FIG. 27 illustrates an example of a side view of a lacrimal implant
configured to be retained within a lacrimal punctum and
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Attornev Docket No.: 2755. 044WOLDETAI LED DESCRI PTI ON
In this patent docunent, lacrinmal inplants and rel ated

woreaobosks2$r ovi di ng secure, wedgabl e retenti on RET/OE2008010479

 acrimal punctum and associ ated canal i cul us of an eye
are described. The lacrinmal inplants can conprise an

i npl ant body configured for at |east partial insertion
through the I aciytRlaGHEFRHENA haldiy thdRcARBPEhARAC
canal i culus. The i nplant body can include first ‘an
second porti ons,inendingan implaehbody mortian pa\org amunduating
the first porti Oli]l defining a | ongitudi nal proximal

axis to a distal®"@fd of the second portion defining a

| ongi wydi pgl  di S{iadtratesi - exdfBld ST SO vieRDf 208¢HRS implant
configured such that, when inplanted using an integral
dilator, an at |coafgutd talbgretainedhyitbio 4 lacemalpuriconn and
for exanple, exists.befween the oxi nal, axi s, and_t he.
i stal axis. o ety e rcaBlenty, TS PR, Pl

i npl ant body cannéfledidkasRdstame imeimetiatt§adispoded edthinfient
of the lacrimal canaliculus |ocated at or nore distal
to a canalicul a_rprQIL%Wm-ur e, thereby retaining an

| npl a@’tlég ﬁp-?kt 'iﬁ@stpafte é %%1})'1%0({# ansllaée \'/iwl (ﬁ’@tarigiénﬁgrimal implants
anat om cal -~ structures. 1nNarl ¢us exanpl es, e

l'acri mal i npl antcoafipuredtd beretainewithim @laciimgl puialh and -
including a drug insert disposed in at |east one of
the first porti gesestatecheanabiedacngtamy. GAclblackimal implean:
body, provi di ng ifSemkalMidsw el eiofidhiod oflnh Of Ot her
t herapeutic agent to dne or nore of an eye, nasal
passa@@Go33 i nnerilledratesyamtexamplel 3% side Bewl dfadberathal implant
exanpl es of schemafic vie of. apatom cal .tissue
structures associd lgﬁreﬁ\}(/it? ﬁgéﬁﬁalgﬁl‘gw tg’é‘.a gﬁ‘émﬁ ‘s apd
tissue structur ggsiAIcabRcdM dRRinSy, iR labﬁﬁ@gﬁfﬁﬁlhnt

using the various lacrimal inplants and nmet hods

di scussed her ei nnclpding howrpandableggtentigoelement. spher i cal
struc | ncl udin wal | -havi ng, three |ay . .

out or TGP Ofef BBt R A e i ] fmptans

i nner retina 10Getafifed vaitHif & dactdZal ipaattushemdasssnigbd canalicular
fibrous coating that protects the inner layers. It is
nostly white exd@ptonfyeaghhacrmaligpisnd including anorigped
front, commonly : cornea 108, which all ows
light to enter tér%gs%eygﬁ?f%&@he choroid | ayer 104,

Si t uattedSi 3sB8e illherasctangpldOH, andsorhei s ewanrfywabibeokicrimal

vessels and is nodified at the front of the g}/? 100 as
a pigmented iri Jdmplapt ppmmal end portions, each proximal end portion

including a graspable projection or void.

FIGS. 39A-39B illustrate examples of an isomeric view of drug inserts and a
removal-facilitating filament.

FIG. 40 illustrates an example of a method of manufacturing a
lacrimal implant configured to be retained within a lacrimal

punctum and associated canalicular anatomy.
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bi convex lens 112 is situated just behind the pupil. A
chanber 114 behind the lens 112 is filled with

W@ Ra0pMO3328 hunour, a gel ati nous substance. Ant ePCDUS20081010479

posterior Attnrnpv r nr Nn 7 044WDlchanbers 116 are
situated between the cornea 108 and iris 110,
respectively and filled with aqueous hunour. At the

back of the eye 100DETAHﬂE[¢?E§€Rﬂ@F@ﬁ@'ng retina 106.

The cornea 108 is an optically transparent tissue that
conveysthinpaged doournbrg, laxdabimplives eydrel @6d miethods praviidisg

avascul r tissue. to ich nutrients and, oxygen,are
STRYR MedeRhle rebeRtinn gt %@Haqrg’e? lippgrtupt dps %%atsﬁ Gagljgulus of

B BRUSre F3sMlell. Afie iefcﬁmalp {Rpdnieas %Bﬁpﬁg@in in‘lﬁl@nttﬂaay
junction between the cornea 108 and sclera 102. The

confrguized1 {08 at lvastpdsil inspriohwbrpuglo thet lhmrpelrpmwatlm manfnto the

et PPl it e glent ol GutiBehdd it and hiPhd pagigns, and

¢80exitétd HeNGprbkigndl 3k bRk 5t o'i‘ﬁ’&f—‘d&ifﬁﬁ £Mondituéinal proximal
i ncl udes a secretory system 2 a dlstrlbutlve system

axid tan disted ead of she§9mnémortmred@°hma lopgitudiagk distel gKis. The
br¥ etrﬂodg%ﬁg %an% éﬁ‘gf"? el?cilgﬁ qr \‘?’vléglg at ? t%g %‘émgl'alln ﬁtggrapéﬁlator

ey aplessa b degrB dngled hrﬁ&rsé@%?fdifeiaﬁlbm eXiste %eﬁibeﬁftlﬁeepﬁmmal
ara@%rrpat heti c nerve sSupp and secrete tears in

s goth e digalans | I@éhlS&aYehfdpaSé a@ortian ohthe mplant bagy can be
gia§édr r%&ﬁs't Y edN %gp Cfinrkgfl tH%j Fagrlfrg? cihfi ﬁ1q§ I&Q%daa@ gr 1tnl3?e distal
un t he |

tear ni'scus ar edges of an open ey
wha cdnalpuleachrt gtares theveby rbtlamimg ah anplanted @omtxby of the lacrimal

bl i nkin t hus redu0|n areas fro
g&@@%&%?fgg Priqmigp! g %scr ﬁavom%amgé ﬁyﬁ a1 dinplan€ can

el g@rﬁ{)nééqa @tru%q{lse?tflnf:lh@l\f’{g%rcﬁ'hé‘ adert d‘i&f)%sé@i%ra't &kt one of the
punct a, lacrimal canalrculi; the lacriml sac 204

fredl pottion| cadhé mbndjpmtloz 06 theﬁnmhrtt Ibedy,an’owd’allg aetairedaelease
gars and 9 hg g q | s d{ in

BLA e O SN HRCrARRUF Ay ﬁ%Pn% %‘PSFS © eyea‘&?sa‘n%ﬂssage or inner

eangbtemul | i ncl ude an upper (superior) lacrinal

canal i culus 208 and a lower (inferior) lacrim
canal FEaP U222 wtiragaxemplessisehamatioviews af anatenical tigsue

SR8 2R, P AP PR BN THE B
B(ﬁdJJbBﬂ foe ndamfenauémgl tHeafagio0s Blbrltdaélmplan:t% iaad n2igodsfdischesed
Barein” e ey MBS § T colr st CAPES o drEyhree
[QeRdaPbutet td8h 192, a middle choroid layer 104 and an inner retina 106. The
sclera 102 includes a tough fibrous coating that protects the inner layers. It is
mostly white except for the transparent area at the front, commonly known as the
cornea 108, which allows light to enter the eye 100.

The choroid layer 104, situated inside the sclera 102, contains many blood
vessels and is modified at the front of the eye 100 as a pigmented iris 110. A
biconvex lens 112 is situated just behind the pupil. A chamber 114 behind the lens
112 is filled with vitreous humour, a gelatinous substance. Anterior and posterior

Attarnav Dacket Na.: 2785.044WO1
18



10

15

20

25

30

ovoi d openi ngs surrounded by a connective ring of
ti ssue. Each of puncta 212, 214 leads into a vertica

w@erobios32®20, 222 of their respective canal i cuPCBEUS2008/010479

before turning nore horizontal at a canalicul us
curvature 250 to join one another at the entrance of
the lacriml sac 204. The canaliculi 208, 210 are

i ' £ 16 kREphvely and

SERE6ES e ifen bRoRARE: Ao 1Y dhdlicls 110, ipellively an
Silled ovithoepiednys lainamtri Atttheskack ofe eye 198risithedighhdatectingeetina
dilated. As shown, a lacriml canaliculus anpulla 252

0psts near an outer edge of each canali cul us
cur Vat’[‘l‘l’é%p?ég 108 |1@an 1dailkl Wah§Rr&s t1§§heQK@c'HBh€ey§f1m@ﬁes to the
lacrimal inplant hat " can ‘be insertable throu
lback ofithe epeiheq. ummmesmascam tisswedo mﬁeclamgn@mtaa@b oxygen are
canal i,cul s 208,..2 The insertion o

AR PRprgativSherta g ndbrons Rkt AlnEY at RS pblood
%@éseﬁriﬂat'lﬁfthé ﬁﬁcﬁ@&@&h@&@ﬂle%ﬁ%a' 198la48 se 1021 rieadrnea

| ow for one or nore of: inhibition or bIock@ge of

t1@§ﬂnqllll®ﬁ/atmé‘r\’e€t)’rﬁ00 dgfmep@e@lon afgirpgsdato e gye @) or
;gg n? ka%l%lgﬁg g'l(ge% o\{l?er anfltgmtlc ir ugléanstrlun geg[asé&%@cp%ﬂh tﬁe eye

1100 isdridhg eHe, la@ﬂrﬁh&&ﬁHﬁa@é systeng wiachinrtuddi 8 eegetony system 230,
di sorder), a nasal passage (e.g., to treat a sinus or

a| digtribytive systemeand asy exgreloTy RYplema AresioPam g Seeretoppsystem 230
S0 a%ﬁ&' s%é%sﬂﬁ? thaf 5r th}l%% anﬁiﬂs}ﬁrgﬁg EH&’ Y@n%e?ath@ change due to

acri nm n conprise an
itegp leamioriixdyaridQ2flex sédnctomghzftlhase ai 6ffer@ntp s eyonuitiR06 nerve
ortloniﬁeand roxi ma

can, extend frﬁh gn nd 308 ofTh
SHRPY japd pecielf tsaphinggapange 1p RISt oreseueng! Jimylgon. The.
%?ﬁﬁ&ﬁl%‘%%tb&qn@lgﬁes thi cYa{ds202 a8 FPHeESmedib s ME lid
end 308 can define a |ohgitudinal proximl axis 312

wdgeSt dfemdlpsn aye,evidciB sreaditeansafvientheapchian girfasgibydilinking, thus

Xi S Siﬁ’ ﬁhe1 | ant body 300 can be
¥é”§ﬁ M ARYCORMEN i npl anted within the

| ac r I ﬂIEHe RUREIrY Paititd tRSROEMAl @dinaad 8y sten hntsudeannairder of flow
| east 45 degree angled intersection 316 exists betwe

tdsainggeo iertagrimant mngtep theracrimal canalicali, tirilacrimal spe04 {'and the
tféc?ﬁllleﬁ glugt{ 466 35 mathQ (l)zfc d8§t Zt()laete"clfgpalnﬁ%tthé? cPl‘il)séva%f%zmatenals

agal nst eas ion of a lacrimal canaliculus
28n itdQ pakdage oﬁ)hel mab‘aexdmalt syatentrD Mhae dhcsitradl cémaliguli include an

canal j cul us_curvat ure 250 é |G, 2 one, exanp {
faReer (Sppeater) Bem ab@@ﬁb&lﬁ% ‘ﬁi:%ﬂ?r? waeégﬂ nfetior) lREmaY faaliculus
274! @gwh M SESHEY Rimaide insanhﬁ)tp\éﬁﬁ‘z ARP1dvet 214 BRFHARS punctum.
and about 35 degrees. In th
The upper 212 and lower 214 punctum are shghtly elevated at the medial end of a
lid margin at the junction 216 of the ciliary and lacrimal portions near a conjunctival
sac 218. The upper 212 and lower 214 punctum are generally round or slightly
ovoid openings surrounded by a connective ring of tissue. Each of puncta 212, 214
leads into a vertical portion 220, 222 of their respective canaliculus before turning
more horizontal at a canaliculus curvature 250 to join one another at the entrance of
the lacrimal sac 204. The canaliculi 208, 210 are generally tubular in shape and
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exanpl e, the inplant body 302 is configured such that
the angled intersection 316 is about 90 degrees (i.e

W@ b@ojosases secti on 316 i s about perpendi cul ar) . PCTUS2008/010479

vari ous exanples, a distal end 326 of the first
portion 304 can be integral with the second portion
306 at or near a proxinmal end 328 of the second

! Lan
B b Bt DBt G eiR Tabinge 1 < R0 Hihyey Wlen it
gtermutot her dikatexo ndvs $teiwmg a daveinoel clrotl foulsls asnpluila §52 camtstryear an
318 di p%s glnea tt or nev QP kef Nn.: 27S5.044W0Lt he
BIE% FYgs Ol sath sanslighlug cuyayre?0yi ty 320 di sposed near
the dirggada ﬁﬂ@;tr%@e@ an kRarh l'e%f IAFRhA implkdit BOG %t Eﬁlvlbé y

318 extends inward fromthe proximal end 308 of the
friseablp througina Bodmahpehdtire 242 2dddanddniot the 3ss0cissedennaliculus

L LR, PO -

Pﬁﬁ@ﬁlﬁ 212; P14 arll M 68aSSocR%d GANIARRuR B 23@6ar 4110w or one or
irst caV|ty 318 to provide a sustained drug or other

s af @ﬂtlbl@oa@e thCk&eeefgeartfbvaﬂneeqtbmugh (98 &0 teeat drueyes) or
g{ us%stagleg %%g\é%y %rf a%%uég %r oe%gerr{fle a eu(?% agelgt toQi gery%: g\g/ gf go treat an

rug core) can I Spose secon

&ﬁ@cttoﬂ fawingion, gllaﬁ&canm&dotﬁélug:uwr d¥easy ort disrdgry, i nasal
agent reI ease to a nasal passage or |nner ear system
Pesagsdaripi te treaha sifpt anllepdadiserdpr) anan senes gar Hystem (e.g., to treat

BRSinkiL %g%mH§5 n the flrst cavity 318 and t he second

cavity can be used to inhibit or prevent
conmuischbwarin dfis examplerthalacfimalyimplagte3(i0) cabebmwpeise tulnénplant

drug .ins t nd t ecand dr i nse 324.
Lﬂé%%%mé Qg‘ﬁ‘é“ 63‘6‘8?"%%2“ a%%?ftf""&“ fapmp a
?Rﬁ%nﬁ‘l@nd' 3?)‘8' df‘i‘ﬁe f?ﬁ?p&&mﬁ@b@ t& 2Mistd1@8d 810 SF R'se¥dsortion

n some exanples, the drug or other therapeutic agent

BB¢.clisearioan exuuples, the plosisal end 308 can defize alongitpdinalproximal

190317 RPN a0 b Do st b RERES 317 T

axplasesbdyBobaas be @opfi @dedl euioh tAgd wied §mplankd @ﬂthxﬁ tedasémal
rate can be achi eved. For instance, the exPosed

pungtymand gpsastatedosrsakicrdese an wi kehsteiﬁéi@éeqefqné egdpiseeeljorn316
?Ig?gﬁ)eﬁééﬁ%g Xﬁ‘HBra %3 B at%r(]lttﬂe G0 E)le 314" lﬁ!isqﬁlg &t least a

or ot erapeuti c agent onto an
eyrioh @@ ,thesmqﬂalasbodyl 36n againdtet wast spationof alahinahicanaliculus

.S n ouf patient doctor Vi Furt her

ey Pﬁ?ﬁ%ﬁ tog e il o il capelite 28 (G- 2
&SI Ex 958 t&rmqimﬁ fbowgb@%%é Eorﬁfg%%cﬁsucﬁ ‘i’l‘iﬁt FheliniBed
i nsert 32 324 can be found in comonl y- owned
intersection 316 is between about 45 degrees and about 135 degrees. In this
example, the implant body 302 is configured such that the angled intersection 316 is
about 90 degrees (i.e., the intersection 316 is about perpendicular). In various
examples, a distal end 326 of the first portion 304 can be integral with the second
portion 306 at or near a proximal end 328 of the second portion 306.

In certain examples, the implant body 302 can include angularly disposed
cylindrical-like structures comprising one or both of a first cavity 318 disposed near
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DeJuan et al., U S. Patent Application No. 11/695, 545,
entitled "NASOLACRI MAL DRAI NAGE SYSTEM | MPLANTS FOR

WORUWGOTHERAPY" . I n sonme exanples, such as is sPOIIS1008/010479

FIG 3B, the exposed surface of the drug insert 322,
324 can be flush or slightly below the proxi mal end
308 of the first portion 304 or the distal end 310 of

Hnﬁ)ra%m@n@%é bPR s 0hRd cﬁ\ﬁﬁm dyﬁlsxd nééfqﬁ%a@éi I§J1§1o In

I nsert does not protr t'si de of
Hosl wﬁﬁ]ﬁe, the1 fiss rmijx&lﬁﬁmmds smkrda’som shesroxumal mn& B@S of the

B P R e R 55580k sl i hBRht ratpo a1
Bﬁth@%é&dd%%@o WeAtﬂ?ﬁ & wahnge&dotﬁ&&gémléaﬁﬁg ifdag

first drug insert 322 at Ieast partially protrudes
Gug-silaig cofe) 332 campk disposeddy tIBOfrst Tevetyi 318l taptoviday sBlined

[ th tl 2, .h
Gk tra ot Pt SRR Pl 1 Ee NGl ScsPi i ezpeleaSifte or
bersh dﬁ@-’iéléé&hﬂg’mfsér@(@ dgrdﬁg%fvj 324 RaPKE BRboRAGn 8R5%e0bnd
t he flrst i npl ant ortion 304. In sone exanples,

eandtygt28dp @m\ed@a suﬁténéed @xrugjoe othes theagrutia Agént c¢lote taa nasal

Bfisefd ordhieheat SfaitfRrtol BrdfET nliiheldif po@F HolBl 337 RS

positioddabetveebnts Iﬂrét@ﬁwt};r 318 &Y thokedtind@avidy 320, a8d can be used
%%ectl on 332 can be configured without m ratl on in

ibitgr prevenh eRmMUAKatoR oh Mgtarial (o @ﬂent)rt@twmu thfirst drug
hRd¥ 359%11&?}% RE cfal{lﬁ if0ehadl ¢ Porme 9&85%195‘ tf?éﬁi@;g?ng{nfﬂém 302

a size or shape e canalicul'us curvature
oxolidnad dyes idiéndledd omeedr meeahvitias osothepudila 252 (FI G

2). In sone exanples,.the graspabl e qr other
ot o] el SRS SSRIBR UhsLArug RF PHiSF ipransule agens Feiease ca pocur, at

ﬂ'ﬁ@tr mtpaﬁ VH AR eRboRBEMMGhedthdoovérkd; s@rfh‘ég o@?hefd?ﬁ 1nserts 322,
i nhibiting or preventing the lacrimal inplant from

B4 sinmgmeonpinplest Yy eonthiliing ﬂ@nhfamr ofnthe esposad SwlﬁdeSFSa

20 210, for providing,tact,i i ua f eedback
Pitisiefmthes Ayl SadRhikletid hed e fonfvgd! PiPIns R M kposed
buit€ace ¥ah 86 t:oﬂlﬁruf:t&i'vﬁth me@fﬂ om’-&ry&h@t\lﬁbrltébhﬁiq(ﬁg .appropriate
34A— 34B, and di scuss bel ow, e graspabl e or other

ngof fherelease raigrpidke divg or éi’fltqf shargpauiic agetoata apgye 100,
glﬂdiaais ofilan a% Rpa203Y o[m aocmcﬂﬁ st?sh %Q&é@ﬁ%gbdaﬁ%%%‘ii visits.

I's may feduca T rritation t e eye as conpare
Fortkeralas@iption wbgas ting eﬁfectﬁveoeleaﬁe talm agifonfE ee hlo@dﬂdﬂl)gt endther

HCFEETOPEcOHS £918 irbp SSEH oM 200 SRR bk GRpHAR Y afeped
BRAuMAR aPU.S. Patent Application No. 11/695,545, entitled “NASOLACRIMAL
DRAINAGE SYSTEM IMPLANTS FOR DRUG THERAPY™. _

In some examples, such as is shown in FIG. 3B, the exposed surface of the
drug insert 322, 324 can be flush or slightly below the proximal end 308 of the first
portion 304 or the distal end 310 of the second portion 306, respectively, such that
the drug insert does not protrude outside of the implant body 302. In some

examples, such as is shown in FIG. 4, the exposed surface of the first drug insert
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substantially the same as a | ateral extension
direction of the second inplant body portion 306

WO etoansses to the distal end 326 of the first iPgl/EA2008/010479

body portion 304, as shown in FIGS. 3A-3B, for
exanpl e. This can al so avoid extension toward the eye.
The first drug insert 322 can partially extend though

: ; Ol oot | _ .
32 (5P BORCE cah BE pBLALEEE B0 pro BHET (AT 0P R WA s
dggrihsean322 atriemy partiblly pantiudesowsidapl g, imiphent boghy 302.
body 302 can be ed using an el astic terijal., h
as 3 fihe aﬁefanbm%‘gt W&ﬁ%‘?lBﬁ?e dexeradls e ‘PfE?FePTBJﬁE%P 352, Such
gé’g%eg%; m&fe ﬁQj‘%@ﬂié/ﬁEFéxteda latefAtySht ’leaWdialﬂﬁﬂ'QxanBrtaPol%%%

or ‘anm acrylic of Ta non- Attnrnpv r>nrlrpt Nn
pbxvmlbénd BOGraf dixbfisst impplant teldlyypolticooRg: ddabine ezamples, the

bi odegr adabl e nat deable within the. b

BT CARng: Ser Bl Ast s B Arreh et frist ASimSSthE the
YeEhal TRPRAL 5D infb, dr t@dviiBihe 183l Ghplinit 308 froml @n idplanted
angl ed intersection 316 exists between a proxi mal 31

aodition.sThe se@ 0f wagssortathds grdjestivadd 32 aan g eengurag vathout

t he bi odegr adabl.e el astic erials n.incl.uyd

b graboR R0 AoNG irEineaf eq ek (O iy ol 307 can
breveMTRhpeard BP0 &% gratiba bly ARduaithg BRDY of GRapeaT thoeaaliselug
silicone/ pol yurethane co-polyner. Qher co-pol yners
tcwaﬂtue%lwg@ tpnalyfthe lacrimal ransligwius poaylladd2 (HE. dheln

B B, 4 P o FORSEL AT ontiea s
agdihgt on atatthie pout it dpehingetl B AZ¥4y badheas(fbiEMBjbitids or preventing the
E&I&?lg}l%llf ?rﬁglﬁhn}zfg{f %xﬁnéq%/s__ir?é,@qeg‘gmgtpemgﬂw X @?&lcﬁg}a&]basﬁaliculus 208,

PR B AT R S R i e

her,ewite Whetheetheampldna ssefillpahplastedand copol ymer
teri,al 1. i ety,.of [ d
and bandraarin P08 afa by G0 ool bESE el Se PRbRI Jiper

BrogeaRion B3R cAn ekRAG 1866GHY ADAHIrYtRW ftalleh® drasidy@dm an eye
hg&lant 300 taken along a line parallel to a

gihen dnplantedy i Thiomay Fducerdsritaion te thereygd 081as sgmippigd to a

_3B of 2A. ' i iy
B AL A g Dt 4 gon
tdtéral exdébiandirationnd thdQojectidn 33 fromrtte paximxit @wld3 08raambe

a proxinmal. end 308 of the first portion 304 t
aliltgsfagit(ilagh thespmess algteral extenéion dirgctionI ofnthe secong ir?lplant body

portion 306 relative to the distal end 326 of the first implant body portion 304, as
shown in FIGS. 3A-3B, for example. This can also-avoid extension toward the eye.
The first drug insert 322 can partially extend though the region of the projection
332, such as to provide sustained release of a first drug or other therapeutic agent
onto an eye.

In various examples, the implant body 302 can be molded using an elastic
material, such as silicone, polyurethane or other urethane-based polymer or
copolymer, NusSil (e.g., NuSil 4840 with 2% 6-4800) or an acrylic of a non-
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second portion 306. In various exanples, the proximal

end 308 can define a | ongitudinal proximl axis 312
warwInses2gli stal end 310 can define a | ongit udi P@l/US2008/010479

di stal axis 314. The inplant body 300 can be

configured such that, when inplanted, an at |east 45

degree angled intersection 316 exists between the

' | ] furk o e

BloQFlray b1 kit BlLrl BB Ut SlcgPilaBle byt e Aot
wéthirt tha bpdy) alwing amirhplant bmly 0arahfiguried sucdodBat, 3ben

(FIG ca at _or istal to,a can
aapk?a&eé ﬂ%a%@nz F@allf)llunBH§1 Hi0sangngied @tefFngovﬁﬂﬁgﬁFts
B&%ef?ggrbﬁrrﬁpﬁ‘ﬁ oy (ﬁgtafs}'ﬁf'aﬁ@ﬁ)tbé 38madJirLsdbme examples, the
Intersection 316 1's approxi mately about 90 degrees. In
bmdlegnadahix ahiptiematezialii cah anclededcr8elinfed tpodymérs ssuch as poly

rti 4can be inte w.th.t cond ortlon
el a8 0me Sxamb 9] e imbaBposs PREE EeBffe &
@%Bﬁé?ﬁbl?@éthahe c§ DERmEF AN &So-Fd1PmER R EaR BE Tub&f\to?[@ﬁn the
can include a | ength havi nIg a Ltthrn v rinrlr Nn
1

;lrnnhmmg}mtludsd@é)s)salteh@h fotgd tq,usﬁwnglureéhzgxeh&bfzortq‘rply
kb B 0, and By BRFe PR ) ARABEEPAE (REAIAD s

dischdsB®irLésmmbalyhewigedaUkhedd @lal.ed. $IH?ﬁdnaF\prcdti'®atNo.
shown in FIG 3 I n_anot her exarrpl e, the s

d
portion 306 cahttprey Resket NeRgoh0pedsly %‘ﬁleﬁ Q%'(UCZ CORES
B RSB FTBt e SORNESE
hercivithNufitne dasaiopgiymseandrcopolyagr ahatetidlaalbow 3&0 vapiety of

di | at e anat om cal sue 352, such as one or both of a
PEREFTHRE mﬁﬁ%ﬁ’éf&’i’l‘??‘i@sw?liﬁ’ M "E-}O%?f' or associated

canal irgg! 88 ; ateg 119 ex&ﬁgﬁ: ot il drdGLRBliorRil BRI 61 thé fackiifil

| acri ma |rrpant 00 1s peing inplanted. In this way,
tilplant300 taken alopg arlmne poanllcho ablenglmdlaahaw qfthe/amplantssuch as

5 G5 RE R RRROT RGNy IS AESH: ikt 30 o

Ghhdl@detn idiartd8dP 801 HRENS Arsas04 end§cohé 306 pumhs ant@an
an inner l'ining of the punctum 212, 214 and t

catead fiom usredsal eniB08f thefiist B384 to a dv% repé Py ef the
508} Id erto(# S?(ﬂizellg r\r/%fl {)é)gk‘rg}f %%Sgnlgp lendB08 U&rﬁ?eﬁne a

sufr _ can used to her
adnikltluﬂﬁﬁr pioaimalfaxisza 2l aﬁndrthenﬂistail apd am czﬁ‘Od)aﬂrletadonglmdmal

anatoni cal tissue 352. hi_ one exa the | ubriciaus

disialiants Hdn Thedmphaat Body $9%candba sop lgee?ﬁtsucwa iR 1mplanted,
tﬁg g; ﬂ:t'a%{gﬁod'eg?eioan%?e@ HRARER ¥14'@1i5t9 WelwRMtRe po%Akdl ARis 312

and the distal axis 314 for biasing at least a portion of the implant body 302 against

at least a portion of a lacrimal canaliculus 208, 210 (FIG. 2) located at or more distal
to a canaliculus curvature 250 (FIG. 2). In this example, the implant body 300 is
configured such that the angled intersection 316 is approximately about 90 degrees.

In various examples, a distal end 326 of the first portion 304 can be integral
with the second portion 306 at or near a proximal end 328 of the second portion
306. In some examples, the second portion 306 can include a length having a
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proxi mal end 328 of the second portion 306 to the
di stal end 310 of the second portion 306, such as from

w@2apasseer of about 0.6 mllineters to a di ankE€BUSIHNS/010479

about 0.2 mllineters. In some exanples, an outer
surface slope of the dilator 350, as neasured fromthe
| ocati on near the proximal end 328 of the second

?{ﬂt@({b 18Q&hAR fdulp ?inﬁ:‘sscltl@lllgtﬁ oe th%]fﬂsﬂforﬁ&?S@cﬁ CRIYhe example, the

Ion 306, can be between about 1 degree and about

iﬂ:odé PoPEBER 1{06 a@n 1n(2u¢he@}eegtgh ofdesd élgmwgut Ko m@n@gs apg have a
SRSt e ERR 0" e M RhERS AR U o

5@109@06% hmetmﬁgmeﬁemmuw hllieaasahd havé He

i tudinal distal axis 314. Anong other factors, a
it siwlaoto thatdbswnab FEGA4. at or 350 sI ope for a

T VAR R A0 94 SRRy v

\3/50 ko @nlaiegmart@mtdal figue 382 suth as bhexd Bt o Ihcﬁﬁﬁﬂl pumdtmg 212,
nmpl ant body (e. to conformtoalacr

2 AFIG Buws amtaé?%anab@ﬂuﬁ 209, 2H0 ar@.acmfﬁqlwtmter as the
ﬁchg{ag ] %{%ltggt‘r: is %%gg 1&§§a§be%4 WELE %@pgl‘éslacrgr}zg 11%%51? 500 can

e between- about
bk ithplartedis v&ﬁd]sm.ﬂcu&rﬁnﬁbiﬂmsrmﬂlmm the need dort e nlilation via a
exanpl es, the proxjml end 328 of_ the second i

| ant. .
SeRRate G leraing @@é Eheaiiab SRIEca Uedobmed Shdbaih Rt ragnatc to
919 Rded foﬁ% otr{gﬁl 093119511430/ tﬁ@&naﬁcﬁﬁg 508 Ql@f Ifsome

['acrima us ampul la 252 (FI G
ieraohples, edubﬂmotuhccsatleg aigpbsed darher nmoregmat@hme h@ n‘etnt sgbge of

f%?rle?lhp(i Og}l]éb %rb%% %}831 &?@Teléﬁi E";},gf {J}eg?‘cglmas ngﬁFant 300

to ik AARRRASHSsFe 957 eﬁltdn@réxaﬁlpkh ﬁqeﬂﬁb@mmmaﬂﬁg theinclude a
di | ator 350. When present and i rrpl anted in the anpulla

sdrong Wéricaitent i on el ement 356 can hel p secure a

seated paskh fl d%atorpgp%grgggr?e?&fyﬁ@ S, B PloRhFSH AP the

332 agalns unc certain

Pr@dihEsnd 328e0fithphaohd podipn308 tb ried disteleral SHOrcsitthe:sacbn&
318 dlwposed near the proximal end 308. In
EREIRHI 306, such asitrom a@mtttsf 0§ FRowA LTS 9 agt?éleﬁtefzof about

[P ﬁklﬂ%?e}[r? fﬁrsolg%aeg( bl QLY 1 NGuRf QttABLIopEAr BRGHi1aR1A50, as

houses a first I 'edsi ng or ot her agent-relea5|ng
dmaagureah $ient the2@cation peavthd praximalkensl mobfdheugecond pomuen 306 to

e Diel bR e Sreal ParpP R Fars PO i Fetide ana
%gﬁlltl 0l (eetdés (0BS 2 3BRreciB deldrdedd BErBdsS b 5 Bé‘ér@@ls) |“Vit}ﬂ'espect to
the longitudinal distal axis 314. In some examples, the slope of the dilator 350 can
be less than 45 degrees with respect to the longitudinal distal axis 314. Among
other factors, a determination of a desirable dilator 350 slope for a given implant
situation can be made by balancing an implant body 302 strength desirable for
implantation with a desire to have a soft, flexible and conforming implant body

(e.g., to conform to a lacrimal canaliculus anatomy) upon implantation. In some
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362. I n sonme exanples, the inclusions 360 can conprise
a concentrated (e.g., crystalline) formof the

W0 bh@pagsse’ | c agent. | n sone exanpl es, the natrPEI/BSD08/010479

can conprise a silicone matrix or the |ike, and the

di stribution of inclusions 360 within the matri x can

be substantially hompbgenous or non-honbgeneous. |In
SRUREY e SRR DL SR, ARG 2368 s nd
atidue 0. Semﬂtmiems t he agent inclusions 360 can conprise
solid particles, such as Blnawgsros par l.es. in

cryst 31 $5rHn expmples, thepypximal spd,328 o thﬁée dnipll?é’éPPdY
é&%oﬁ 3B chis ﬁm\ﬁietarl%ﬁenaaﬁ eRARREE %cgrﬁguﬂéal £ %ﬁa%talgam@r) at least a
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pmrcllousnrf o hacrohed] icamal &iolus aimputia 262 (Iélﬁa 2pwhsnnmplanttidndn this

ti Th
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1m croneter to about 100 nicroneters. Furt

diretionsis the exftenstangefithe ddatpn3slor Woeh eresg@}@mi Jmela@tpsh in ghe

dr be, f

P14 P RGO r o s DALY BOLRETY
Aitabpabiedr dMeksbicdon 332 e ihicid opsring em, i2i4ed
"DRUG CORES FOR SUSTAI NED RELEASE OF THERAPEUTI C
AGENTE certain expranles thisimplan bedy 82 inclpdes aifissicavity 318

{
AP BB P RERE, 1738 AU By Serinc
mmal abdw 2defliimetedd o legsrorn itie: prnmmatl ead p08 amhd honfascefirst

68. The exp o&%d surfgce 368 can be Located, at or nea(;
A8 TIeaNNERT OBGHASME TIPS M g3 28 daprods @ fesfained drug
sx&e! s?genI fé%a@@% ef'H {:jy%W'IH Qorﬁb E;@eﬁh €9Mh&gk Wh§eli‘t :?zzt c%ﬁrmclude

or atear filmfluid and rel ease of a drug or

a pbrralpy of thergppahtc agend imdliseondrieg, whmbrqan 32 thleltedam a matrix

3% |nedt|rre%e{h"?odlv\hen e |lacri E{ ﬁOis
P FS RPBRY anFRYPT %Br?&’{‘"ﬂ’ﬁﬁs‘iifo ‘fi‘ atghde-g-

b@k@llt&?f@ﬁﬁmhai}%@a&ﬂﬁahg&w UBsofSexaddfles, Helmatfix 362 can

iI'lustrates an exanpl e of a side view of another

Fempgea sideongtraatriz 3o thyt liken andrihieaktribginn afonpclygionho0 within
r I 4 S

B0 B 38 LR B A pome

ek Sisibs, elmdagféiholn@fustdne 36@ caniclude drepletd 36 oil Asich las)‘lmtana}lirost

i npl ant dy first ortlon 404 can include a fi

el in vllh(itgeld? %Sd he agent inclusions 360 can comprise soli partlcles

such as Bimatoprost particles in crystalline form. In some examples, the drug insert

322 comprises a urethane-based (e.g., polyurethane) polymer or copolymer

comprising therapeutic agent inclusions deliverable into the eye or surrounding

tissues. The inclusions can be of many sizes and shapes. For instance, the

inclusions can include microparticles having dimensions on the order of about

Imicrometer to about 100 micrometers. Further discussion of drug-releasing or

other agent-releasing drug inserts can be found in commonly-owned Utkhede et al.,

U.S. Patent Application No. , Attorney Docket No.
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near the proximal end 408. In this exanple, the first
cavity 418 extends inward fromthe proximal end 408,

w@nwoksaizes a first drug-rel easing or other PCT/US2008/010479

agentrel easing drug insert 422 to provide a sustained
drug or other therapeutic agent release to an eye, for
i nstance. In sone exanples the drug or other

| SR Y
gzﬁ%se %%ﬂ shea %eggggre surgﬁkﬂﬂhg ofEﬁhe rug
TREERAPBIPIC AGENTS,” énahplea datdterexitlosed surface 468
of the drug inserf 422 .is .positjoned ve th
proxi il e&@‘@pte&ctﬁ © (g Bf%i Pﬂgg? t Slﬁg"‘ bady 366
hﬁg&'ﬁd RAEL 4t3kdsY a BBB%L&% nsdre {(ﬁ@ef&fe at nﬁst' IRl ARkt éiﬁgﬁfed

In various exanples, the outer surface 482 of the

- punfdcad6e8 bty expsed aurfine 3'68rcamb¢ lanategiuat bavearttheprostmal @nd

308 E e T Plast b Rz ardemplep sreboab MR S eyt o

Qaﬁog@fe@f Alrh YiuRBRE R1as & a Sploretef BrfROti@hSt from the
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drugtingarcIA2 aves ¢ sustaingd Hmgperod adhen g lapumel mmImE@Og 294

é’x %dgt%%o#&ﬁ-x tﬁ? %rcllgﬁ Sl%gc%?n?tlz,eﬂﬁf’ng%gg)stgeg %sgﬂgla{eg‘cangliculus

eosmol y- owned Rapacki et al., U S. Patent Application
No , Attorne¥néycket No. 2755, 036USL, entitled
" SURFREE 4r Biustriesn exampploARFsieany RERRtts integrabdiator 450 of

t 3
bt} Sl 10 RVllordth Ao dfaprab TS, 408, % this example
¢22ilator 456 natrovaabruptipatath distabendyttesfahé yecond potioni46. As

ol i shin ocess. The | ishjng process ca clud
g&ﬁ’%‘} Y ”EP%’BF%‘%‘@’ ﬁ's‘ﬁbP%fHPn gg‘&ﬁa’h@fﬁ{dﬁ afsy %H}Sgég rAWPPT*F
H@ir'tl%f‘}!tn%glrﬂﬁ‘éhé 448r i Hr{‘@usa&aﬁﬂﬂ@'tﬁ@ﬁf&? EARE cﬁfs dxkdiRs ifward

he body 402 1s in an'enlarged, swelled state.

frioimsthe proxsmalbotrid 408 amd honsesa St ﬁacgeeal@mngdng ethepfgerite

e e g o Bleet SRRt abSTERPRRE At

geRt & aﬂ éym fexhAsthned. Mh kbrh&ek&hisles, thél iR ©Fher tierapeutic
vari ous exanples, an antimcrobial coating 484 can be

azanh saerelagsedio anmgyeeimen exbosed, apnisheath cavesed surfice 468 of the
hﬁlm?%‘neizzs YLTREE fl“rﬁ%lebo 8;‘?%%%.8 fsr%&vﬁﬁofﬁﬂ&&ﬁ%f 'lf’i‘senh4zz is

on t he 1 nplan n some exanp
pmumedratbbvathequtnhmg edB40Tarchithat lthléruginseget2? at least partially
sel ected fromthe groug0 on3|st|ng of

PrOSHgFOUSIAF OF B BipAe i ol ,

5- br oﬂpva'}x(fﬂl%%ﬁﬁlmhl’é e Qﬁt@f‘ rfa%qumélf the implant body 402 can be

bi cycl ooxazol I di enzal koni um

formed, or surface treated to be, generally smooth to inhibit bacteria from attaching
to the lacrimal implant 400 and incubating. The generally smooth outer surface 482
can also prevent damage to the inner lining of the receiving anatomical tissue, such
as a lacrimal punctum 212, 214 (FIG. 2) or associated canaliculus 208, 210 (FIG. 2),
during implantation. As further discussed in commonly-owned Rapacki et al., U.S.
Patent Application No. , Attorney Docket No. 2755.036US1, entitled
“SURFACE TREATMENT OF IMPLANTS AND RELATED METHODS,” filed
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chl ori de, benzethonium chloride, benzoic acid, benzyl
al cohol, boric acid, bronopol, cetylpyridinium

wa@kioowsaes chl or hexi di ne di gl uconate, chl or oacRCHDBIE§/010479

chl orobut anol, chl oronet hyl i sothiazolinone and net hyl
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Igy@bmmrmé blghysddyadoa, 16 e6the exaanples, eRedrRimisabialPoating 484
pyrithione, sorbic aC| d, thimerosal, triclosan,

Cr B1cBidgiap agentssiested feam gheagrpup consittingREAdEMPGATAItOpropane-
quddlél NCh Bio- 5 RPN e 3- Alg)éa}%m? - %gléoxﬂaﬁdme b?nzalkonlum

aht 1 m’crobi al -~ coat i g tan I'n a materi
shloeide debnfethonitivechdoride) bermosd &tid, rbgnofl akdohwk botiaatid] Bronopol,

SroarioBRaftattes fiomexidhnech Plvgonals. b Broftstnaas.
%fo%ﬁﬁ%o%ﬁﬁ%m@ﬁryi 1sga§a'_%ogﬂém th¥8Y1 1%&‘14%2§hn§ IdiMEhoxane,

nitrate, silver sulfadi azi ne, si|ver pa m t at e, Oor one
dnnﬁbyleowaludmesilmhéwlabx’droxmstbvda)}em@ICbk)roxyi@lol

bi al oatl 484 Iud at e .of, .
Bihshoers SRRy e, iRMe e Eingrdd S dBntoin,
athyl amcslmbfoalhqard@nyden ghﬁa%ld@ayud H@;ldéﬂl%r@fieﬁém@katﬁdine
anesthetic |l asting, on average, between a few hours

hexpmethygnetramige.iimidagpldiny bygapipdepropyiy! Aubiesrbanetie.al
?S%%l%il@lﬂéﬁé ﬁlaeﬂléngléﬁ%ql%rﬁ aﬂfo Qe %etﬁ%ﬁ%ro&%e%&aﬁ}ﬁwn‘fe MDM

agent used to tr an un y|ng sease
hedansoinf mindcyehad, attko phédmstphenbl, G-chforbinhesdsb Bipambars
| e of chemati c view of _a [ [

TRt pambeh St leathe, mep %ﬂﬁ%b%@@ﬁ%&iﬁlﬁ?#f%@haeggiyethanol
pIELARL i, o U AL 34y Ml oranin
palypkymtthiylepk.atl y@@@eroimm-42, potassium benzoate, potassium sorbate,
propionic acid, quaternium-15, rifampin, salicylic acid, selenium disulfide, sodium
borate, sodium iodate, sodium hydroxymethylglycinate, sodium propionate, sodium
pyrithione, sorbic acid, thimerosal, triclosan, triclocarban, undecylenic acid, zinc
phenosulfonate, and zinc pyrithione. In some examples, the antimicrobial coating
484 can include a material selected from the group consisting of silver lactate, silver
phosphate, silver citrate, silver acetate, silver benzoate, silver chloride, silver iodide,
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be inplanted in an upper l|acriml punctum 212 and
canal i cul us 208. As di scussed above, the | acri nal

w0 pbasa32800 can conprise an inplant body 302 POLUSIH0$IY0479

first 304 and second 306 portions. In various

exanpl es, the inplant body 302 can be configured such

that, when inplanted, at |least a portion of the

SR R SYeriitut kS RaAGRE T PhalRaR. oPoRElhAR

diistusds thereaf. danaine enamiples, thy atitimercthél doatise484 enyinclude at
etain gn inPéanted position of the inplant. 300, ﬁs i
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W8P E4d ﬁglugg Q&8 Porkh arle?tﬁ@ﬂi@pagtél%f '?)ﬁta'x;gi‘agé,%e?\pgen' e BHes and

assocl ated canaliculus 210 an est bertween the

puayt ki stdpethémexaapiesathe aotimiabbieberating 4B saminmslildea drug or

Zﬁé, whil e.the sec%ndgportio 306 can be caonfi uqed to

Pt MerapRPS 496t Fieed) 12 SERYAR USSTY TG IS5, SHRP 57 RPIV dor

camdbiafeldfiet 210 and rest between the anpulla 252 and

the lacrimal sac 204. In certain exanples, a retention

el emeFIG3%8lystrates en exegniile ofra achenuticrvadw efia lastintahgnplant, such

second portio an be nLi.gure 0 bjas into and

a5 GREr e inglho! S0 SRR51I0 > RPIEHed fh 2l 44k BT Bncrum
2P hANiROciatled cHidlicAlS 288 ANDsASe exdneplbd, hIicridl4l idPrhnt 300 can
second 306 portions can be configured to bend, stretch

be ireplentgd 4w an ypped dadnimeal punefumed 13t asid capslicatisA98: As discussed
R T T

a0 anpserthd 300 pwvitiohs. Nintaeiohgexdnmiks, phnieiplantbbdy 302 can be
canal i culus 210 or to make the inplant

dy 302 .
S%‘}ﬁ%‘(%‘f‘@hit]i*?tsva@, ingplm;gc},@g l9asts PYtAR pP %eﬁmﬂ)?ant body 302 is
s1eed ARt Bt a PortiiH biife PJC?LH%? S%Q‘Iaflgﬂltgs %é@ )i}%%%g)at ?_ﬂmore

an outer surface portion o e I nplan e
flistil ¢b 3 valaligblue comvatre 250 asecwrehrnetain hn implhnted position of the

044 fectively expand an er surface dianeter
OB o AR e e 5gn S S Bae thigried
AR6h2 the PARIRA] REncthRe 19UHEIn®SURE aBcidfedichRali Rl and rest
body 302 can incl ude Iongltudlnal channel s or grooves

a

betweem thermpmctst openmg iidwylagamet panaliggdugsmpalla? i wiilethel
f i ol ant . 30 ' .
e AEEA 5 R Ry B8P g R S g 214

aDint@athelanglulus@10edd rést betWdeattitd ympaltd 28Pear@rthe ticyimal sac
artially occlude the | acriml canaliculus_ 208, 210
nly GepRENePl e &itentionglemed 3 AR PEOI cefHIgfGom Reproximal end of

il OSSO gl o
8btemarpullh 26 whieniimpkinted. o lvanes exantpéay the first 304 and second
306 portions can be configured to bend, stretch or collapse, as desired, to maintain
an adequate anatomical implanted fit without unduly stretching ocular anatomy.

In certain examples, to further secure an implant 300 within the lacrimal
punctum 214 and canaliculus 210 or to make the implant body 302 adjustable in
size, a hydrogel or other fluid swellable material can be disposed (e.g., coated) on an
outer surface portion of the implant body 302. The fluid swellable material can
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dr ai nage can occur, potentially facilitating the
rel ease of a drug or other therapeutic agent froma

wa@leawwg/0a3sert. Forceps or another insertion tooPCTHIDE010479

used to inplant the lacriml inplant 300 through the
lacrimal punctum 212, 214 and into the associ ated
canal i cul us 208, 210. hi sone exanples, an insertion

A S e SRR R0 ) 02w
ﬂﬁﬁﬁnﬁﬂl &Gerfain exdmples dhe' dutGERTTaClNoANND 1IBIERALTdY302 can

S FOR LACRI MAL | MPLANTS, filed e
léw I%gltt@gw hangels PTEEOVTH Pamatnns%o{ %\waﬂ% majesialsg as to
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In certain examples, the implant body 302 can include one or both of a first
cavity 318 disposed near the proximal end 308 or a second cavity 320 disposed near
the distal end 310. In this example, the first cavity 318 extends inward from the
proximal end 308 of the first portion 304, and the second cavity 320 extends inward
from the distal end 310 of the second portion 306. A first drug-releasing or other
agent-releasing drug insert 322 can be disposed in the first cavity 318 to provide a
sustained drug or other therapeutic agent release to the eye (e.g., to treat an
infection, inflammation, glaucoma or other ocular disease or disorder), while a
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208, 210 (FIG 2). In this exanple, the |acrimal
i npl ant 600 can conprises an inplant body 602

wo p@bshseg) first 604 and second 606 portions, BETUS2A8/010479

extend froma proxinmal end 608 of the first portion
604 to a distal end 610 of the second portion 606. The
proxi mal end 608 can define a | ongitudinal proxinal
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din
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\'fér?aWcﬁtls bo8, ﬂl@QFl(ﬁmi) 1Al or GRfPe HAKRRO ﬁ"c%c@luls 'cﬂﬁlature
paral lel to a longitudinal axis of the i nplant, such

380 dilend).l i ne 6B-6B of FIG 6A. As shown in FIG 6B, a

di sta nd 626.of the fi .ca .
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parO¥chEE ae8EndBeloeht 656506086 A6 bia@RgHAL:. at ldasva dmauﬁ ofa
exanpl es, the second portion 606 can Attnrnev Dnr
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{rRNRetaudhfable F g p%Je&mlg&g-s&ﬁ as a set of wings having a
combined length of about 1 millimeter, for example, and extending laterally from
the proximal end 308.

FIG. 6B illustrates an example of a cross-sectional view of the lacrimal
implant 600 taken along a line parallel to a longitudinal axis of the implant, such as
along line 6B-6B of FIG. 6A. As shown in FIG. 6B, a distal end 626 of the first
portion 604 can be integral with the second portion 606 at or near a proximal end
628 of the second portion 606. In various examples, the second portion 606 can
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mllinmeters and the second portion can include a
| ongi tudi nal |ength of between about 4.5 mllineters

W@ 200808328 5. 42 millinmeters. In various exanpl eBCT/UK08/010479

second portion 606 can conprise an integral dilator
650 to dilate anatom cal tissue, such as one or both
of the lacrinmal punctum 212, 214 (FIG 2) or
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%{r&llllglglg% g?‘ss Qgp épﬁ} )5 HRNBH oMnthirB dRtal 309 YhndlicdRs curvature
250 (FIG. 2). As shown in the example of FIG. 7A, a smooth transition can exist
between the first 704 and second 706 portions.

. In this example, the implant body 702 includes a first cavity 718 configured
to receive a first drug-releasing or other agent-releasing drug insert, disposed near
the proximal end 708 of the first implant body portion 704. Also in this example,
the implant body 702 can include a graspable or other projection 732, such as an
annular projection extending laterally from, and completely around, the proximal
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ext endi ng varyi ng anmounts around the proximal end 708.
FIG 7B illustrates an exanple of a cross-sectiona

W 2@w/08%328 he | acrimal inplant 700 taken al ong BCT/U82908/010479

parallel to a longitudinal axis of the inplant, such
as along line 7B-7B of FIG 7A. As shown in FIG 7B, a
distal end 726 of the first portion 704 can be
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that is insertablgﬁthrough a lacrimal punctum 212, 214
and i Mt ¥ariQHs exawplesalthe deerd portean 6 cepsomprige etrréegrzéldﬂator
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a proximal end 808 of the first portion 804 to a distal end 810 of the second portion
806. The proximal end 808 can define a longitudinal proximal axis 812 and the
distal end 810 can define a longitudinal distal axis 814. The implant body 800 can
be configured such that, when implanted, an angled intersection of approximately
90 degrees exists between the proximal axis 812 and the distal axis 814 for biasing

at least a portion of the implant body against at least a portion of the lacrimal
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250 (FIG 2). In this exanple, a proxinmal end 828 of
the second inplant body portion 806 can include a

WO 2a0e/s23eh el ement 856 configured to bias agai PGI/US2008/010479

| east a portion of a lacrimal canaliculus anmpulla 252
(FIG 2) when inplanted. The retention el enent 856 can
include an insertion-facilitating depression 875 or
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examples, the first portion can include a longitudinal length of between about 1.725
millimeters to about 1.77 millimeters and the second portion can include a
longitudinal length of between about 4.77 millimeters to about 5 millimeters.

In various examples, the second portion 806 can comprise an integral dilator
850 to dilate anatomical tissue, such as one or both of the lacrimal punctum 212,
214 (FIG. 2) or associated canaliculus 208, 210, to a sufficient diameter as the

lacrimal implant 800 is'being implanted. In some examples, the second portion 806
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nr nv T L- N7 044W0lt apers froma di aneter of the
proxi mal end 828 of about 0.46 mllineters to a

waldoanse32g i p 854 di aneter of about 0.36 ml|i NnBCEDS2008/010479

FIG 9 illustrates an exanple of another [acrinm
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FIGS. 10A-10B illustrate an example of another lacrimal implant 1000 that
is insertable through a lacrimal punctum 212, 214 and into the associated
canaliculus 208, 210 (FIG. 2). In this example, the lacrimal implant 1000 can
comprises an implant body 1002 including first 1004 and second 1006 portions, and
can extend from a proximal end 1008 of the first portion 1004 to a distal end 1010
of the second portion 1006. The proximal end 1008 can define a longitudinal
proximal axis 1012 and the distal end 1010 can define a longitudinal distal axis
1014. The implant body 1000 can be configured such that, when implanted, an
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proxi mal axis 1012 and the distal end 1010 can define
a longitudinal distal axis 1014. The inplant body 1000

w@a009823eonf i gured such that, when inpl anted, BEI/US2008/010479
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| OB-1.0B of . EIG 10A wn in FIG 10B, a distal
amguaty sk upd tl?eh%mﬂ’?@teﬁg&ﬁ ‘'on 1004 can be integral
W th Fie feEIRdirRes bn ethindf06f atrdls-se@halyibw Of itelacremel
1028 of the second Eortlon 1006. I n various exanpl es,

irplagtcl®9A dalisoralonge Hgoparalisl to adengfedimal axigiof theiimglant, such as
. X s .
LB 1P DRESHFR DA RIIB R REICT oY GO [t

fitsfportian/ 1004 ichn e iatgrhlewgh thetdecdritbpdrtios L 0P®att orarearldPrbximal
as_ neasured fromthe proxinmal end 1008 to the distal
&3 L02Bpighe second partiondffp e dn vanpusexpmplesoihe seend prtion 1006

EfChEdge @ lcl)@'?ﬁlidirfégie%@(h, hERShRr A HBRAHE pflox*']_’mal axis 1012 to the
distal end 1010, having a magnitude less than four times a longitudinal length of the
first portion 1004, as measured from the proximal end 1008 to the distal axis 1014.
In some examples, the first portion can include a longitudinal length of about 1.5
millimeters and the second portion can include a longitudinal length of about 5
millimeters.

In various examples, the second portion 1006 can comprise an integral
dilator 1050 to dilate anatomical tissue, such as one or both of the lacrimal punctum
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mllinmeters and the second portion can include a

| ongi tudinal |length of about 5 mlIlinmeters. In various
W@x@ns228 the second portion 1006 can conpri SBCHES2008/010479

integral dilator 1050 to dilate anatom cal tissue,

such as one or both of the lacriml punctumnrn v nr

Nn 7 044W01212, 214 (FIG 2) or associated

g%‘,‘;’ﬂ 1'40{'151&32?288%%%%%? E&a@gﬁlﬁ%&?%ﬁgatogd dﬁfﬁ%l@fétocﬂ%nétla{sas the

mcm’msll ﬁﬁplahthH)OQes: beidg raplanted. 108&me axenles, thasezond portion
roxi mal end 1028 dj aneter. of about 0.4 ill.imeters
100G agFte fiogh a proyimeben il G fameigr obagif 048 mylimees's a

1£Jof{nlgﬁﬁééd1aﬁle€§of%ﬂo&6 id htfikdcie exanpl es of ot her
[acri ants 00, 1200, 1300, 1400, 1500, 1600,

1700 FHGES. b]r—le7 ilhsanteashmptes oG atier ‘.zacharai mmlantpaﬂeo {200, 1300,

th
s 1509, 800, | e RRpaen S bwsT i) Pinehine 21e and
1O%he alsg&gateé- 3%110&1419 908 ]E’EIQQFIG 690.In Me@@ e 16@@9&1 R68&mal
an i npl ant body 1102, 1202, 1302, 1402, 15 1602,

imptani HEOL L2005 1809 slt400_,1t54)0 160 1708020 commmses asgyplant body

15 b Ao 0t e

2504, 1508, 170308d sdctidd, 11064 0206 D86h, 1166)&5067%691706'1mmons
first portion 1104, 1204, 1304, 1404, 1504, 1604

04
aod gangexdend frema proxinal end §108, 3268, 1398014085 15308, iéﬁ% 1708 of

e Phos 1EE2040000 Pl 138y, 1560 703 ©Rgisi g o

1200, 131g012,10;1135)1§),, 167@217¢&nftm®eurﬂﬁl mirtibie hb06, AR@6, 1306, 1406,

|nterma|ate i sposed retal nnent ojectio 1

158 158657061 fiosh ihpint borgon 033 2, RaPh b ket 1602, 1702
Hgﬁfde%@&ugteon%ﬁnﬂeﬂﬁ&ﬁa%sﬂdlmw kQBinRfent B8 écﬁSﬁ h§%d, 1292,

he 1 nternedi at él y-di sposed retai nnent
pB@; ddp2.olf92]11602, 1192®, p@%@llyfn@mr s¢&9¢ an irgplanted pogition of

bat f
B OB gt s 1o
1209, 13@3%&921{'@& 16906,791 686be ﬂ;gﬁﬁoﬁdaRJn&me d?®dbh of the first

ort| ons, and can take the form of annu

8. 120 1484, 460 TR 510ism span 1 IRE, 1306; 6306, 41106, 1506,
s N T T B
CoBErBlecsH banl - like pfojeutdat €Thd ingsimadiasdy-dispoded reyalmindnt
BEiRa 0Bl P2 AaDF. T o141 ASOTHEOBaY eba ulfehirosssectionsl
size greater than an adjacent implant body portion and can slightly deform a portion
of a canalicular wall to provide the added securement.

It is believed that the occlusion of the lower lacrimal canaliculus 210, for
example, by a lacrimal implant may cause back pressure to build-up within the
canaliculus 210, thereby urging the implant from an implanted position. It is
thought that this back pressure could, for example, occur during a blink (where tears
are being pumped from an anterior surface of the eye down a drainage system) or a
sneeze (where pressure is emanating up from the pulmonary system). Accordingly,

Attarnav Dackat Na - 7788 044 WO1
36



10

15

20

25

30

It is believed that the occlusion of the | ower
| acrimal canaliculus 210, for exanple, by a lacrinmal

WO pbasa32sray cause back pressure to buil d-up weeTius2opsie10479

canal i cul us 210, thereby urging the inplant from an

i mpl anted position. It is thought that this back
pressure could, for exanple, occur during a blink

O ol e Bl O A A TP U S A o of R
pnessernediate] griispatedigtaimpmén projedtnl 1921282y 139%5t14683,.1592,
Accordingly, Lttnrnov Ir -N n 7 044W0lo f nore of
16823459 e harvsed Ry ol iRl migTatiRRs °F §FCPifen

frﬂ]?l%t@ﬁ 1&rinh @33 1aAPFodifiére T THRAE addilidndl r&BRiR features can be
retal nment projection 1192, 1292, 1392, 1492, 1592,

d69ghed 13 Pevenymigratizenh the ppxéuarntirectiph while mbyinateaging implant

and fur.ther..secure an inplanted |acrimal inplant
HB&?P@EH?ﬁ$ﬁ8®§yadditional retention features can be

desi gpedst 18-PY QUL HateBxamples @F ofher fdAmAl RXpIERS 1800, 1900 that
direction while not increasing inplant inplantation

diefinseriablel through @dacrirgal pengtum2t2; 314 and inip themssdciaseder

| act.inal i 0Q, ..1900 that are jnsertable '
PRPLETR: 20 EDMELG 4G dn sk Sximis 3 O A En 1800, 1900
aabemhpriRGnGaipMt Goldy $80X) 3902 HIUIMFirs2)1 804, 1904 8sEsecond
exanpl es, each lacriml inplant 1800, 1900 can

4301996 pariongyndrman §yend %mz@ prpggpal; gid| 1§88 ntP08; af dhe first

Bion 48P 1A SRR 1880, AR RS- ORFporBH 186 1906. As
plarvin, an idi8fAdedidi8 Pbrtion E898] 998l ofeach iBdlant Hodi,A 802, 1902can be
906, As_shown., an ig%

d ti 1806 di
TR LN DY TR 71
2R okt oyt o fogh e ot i

poplentsi al [y further secure an inplanted position of

the lacrimal i.nplants. It i.s believed that t i n

ot i iF hRsvadRa Bigting sl heaGiermigas mayor Ly 1956 Ay
Baplchptard e aahd tRE lacAfal pEidnirR 21RUNCE dH cAhliculls®208, 210
and canal i culus 208, 210 to keep the lacrimal inplants

toglogp thoborimal dnplents 1800.d30P o5 pr inaplanted pRsitign,sugh gs via a
FLEaehhPRRs 68 poRR bl Yebls RORLIRGL 8081 05 B0
desdtipnadfok e carte desigued 1o cohgaususteagbadkeddaclobhether

DroSdction 18321635 flush with the pundtum 212, 1£UNCT UM 212, 214,
FIG. 20 illustrates an example of another lacrimal implant 2000 that is
insertable through a lacrimal punctum 212, 214 and into the associated canaliculus
208, 210 (FIG. 2). In this example, the lacrimal implant 2000 can comprises an
implant body 2002 including first 2004 and second 2006 portions, and can extend
from a proximal end 2008 of the first portion 2004 to a distal end 2010 of the
second portion 2006. The proximal end 2008 can define a longitudinal proximal
axis 2012 and the distal end 2010 can define a longitudinal distal axis 2014. The
implant body 2000 can be configured such that, when implanted, an angled
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FIG 20 illustrates an exanple of another |acrinal
i nplant 2000 that is insertable through a |acrinal

w@ewensase®12, 214 and into the associ ated canaPCTuF2088/010479

208, 210 (FIG 2). In this exanple, the lacrinm
i npl ant 2000 can conprises an inplant body 2002
i ncluding first 2004 and second 2006 portions, and can

B TP B LT Fef R Henk O P BRp R 12 and

Tl’feed1ptabacd1$mﬂl)14efa>d bRSIG at bsastdeportien af thanglplamd bodyt agalnst at least
proxi-mal  axis 2012 an? t he di st al 9 % can de
appsmjs ey @ﬁa?rgpaloqalgelaq us3 8, éb‘thIGrﬁé qeRisH &hPT B @teb@ a
Eﬁﬂlh@ﬁlug QRfVafKE 850 g‘{ V\%l varitli§ @xdxﬂ@%@'&t(ﬁgal @ 29260¢ the
27 044 ct of

Atnrn v nrk Nn Inters
dipgs iportiomER 09K \cad Be G ggrebwith thestesomepontion 200 aporaxan@proximal

axi 12 and the di st axi s 2014 for biasing at
F’é‘i\é?fg ’éb???‘i?ﬁg %‘eﬁioﬁpl ant body agai nst a? | east a
por ti gRHR{ exarhAE! IndR) nﬁﬁ@ A& H§t03@82a086 1 hBdGn ddouter

| ocated at or nore distal to a canalicul us curvature
swacemif the lmplantrbOdaﬂD%sAenanq@ﬂteﬁxe mgbhdsmrseetmjl txoween the

Sloail on 20aAabedisfe arisalls S pitforeliniat e

dbeng ]iqaﬂlt @Qﬂio'v@ﬂn BRtond, fo Fdtilftat@Xad¥Rich thRdieh ke FBfifal
material cutouts 2080 are nmade in an outer surface of

ph@cwmlanzl%mmmm asusinied mgaliesus HS, 4G oo
I nt er 1&%?%%8&2% ﬁlﬁ)gl%'trg&l XA ises%%i% cﬁqﬁe\;f t3?other
aXI S e e] g

di sta CONE nore

therint irhplaha@ 200 222 08hatrard ihsexitebié ﬂmug}m faaﬁmlal puﬁcmm 212,
insertjon through acri nmal ctum 212, 214 and

244 and o heciseaciat C%Hsvlpéa%sﬁ%ﬁm 200 In fheggsexamples, each
%Jcﬁn?alﬁn Bk 210, 2269 ddnl & @E?a&%ﬁgﬂ%ﬁgfn@zﬁﬁﬁ iYd188fng

of ot her acri ma? I np ant 2100 are
ifing @ 042204 tand ee@mddlﬂéQZOﬁmomcammﬁteQMrma grroximal

eRL 2100 328 PR S ot RE 2 Bl 0P B i b b1 o 310 g e
SEUBRH ipd RPN 06MPLFNERA A¥conl m&?@ﬂm ngdaieinndclhiié she or
2104, 2204 and second 2106, 2206 portlons and can

mere pan Mepthess Th9x 23 mereble betsveep ad@staronfigeratipn,dp which the

B8 b A0t e 1700 SR Pl AP A ccond

Eﬁﬁ‘fgwafbrﬂ CWHItR thenddr dfearAl ieiben 2130,2270 1ateaNQ extend
novabl e between a first confi ?uratl on, in which the

JRE pidasF bedmplans Redy dn sherrst confpusationg heQ8e A Moggarm
el RN 2%9527@&@1@&@ Gf8Afn of the lacrimal implant through the lacrimal
punctum 212, 214 and into the associated canaliculus 208, 210 by providing a
narrow profile. In the second configuration, the one or more arm members 2170,
2270 laterally extend to fill at least one of a lacrimal canaliculus ampulla 252 (FIG.
2) or the canaliculus 208, 210 when implanted. Optionally, the one or more arm
members 2170, 2270 can include a fluid swellable material, such as hydrogel, to
further secure an implanted lacrimal implant within the lacrimal ampulla 252 or
canaliculus 208, 210 when hydrated.
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configuration, in which the one or nore arm nenbers
2170, 2270 laterally extend froma side of the inplant

whoay/0313e8 t he first configuration, the one or PTIESHNSN10479

menbers 2170, 2270 facilitate insertion of the
lacrimal inplant through the |acriml punctum 212, 214
and into the associated canaliculus 208, 210 by

Pr oV i O BNALHBN IR 8ld drmor Db MerREGOBH70, 2270 can e

confi gur one or nore arm

inbiopdted infx b @itsld tieat id dlbo wedlte fsrin BB empfanabodic210262202. The
canal i culus anpulla 252 (FIG 2) or the canalicul us
oRBoT Mars AMSRCRS 2T -2 78580 ah%mﬁt;wely he attarded by miding or

?rfé\ltm é [ al %gﬁéﬁxgémﬁl%r og P,lb?’o%%bg'r t@géf}egggﬁ?ae%géeggh& shapes
'fm'pheamm theeranmehembixs 2070,\8270ican béembhyed fied difeent I a

I 2 210 wh hy At
ARG s rnpnE FerRer Cé%aﬁﬁm%gcgnﬁﬁﬁor&ﬁéydg?g%ﬁ‘g ogp ff more
QE%‘ Hﬁﬁﬁ)e?slilglﬂ Zf’y(pca‘?ﬂﬂ: h&de cﬁ%‘?ﬁé?‘?ﬁiﬁ@r‘?gs SOEID 2 S hiBd ﬁ’sed for the

that 1s also Used to formt ant body 2102,
Wapgiceoe tlma'mtraowlarlnnmnbdteshlaﬂo 2270 can
al ter |veI ¥gﬁe at t ched b

exi st tlllg%ﬁlye fgll@@n}/piezg a s%gﬁeévr g’ftﬂnot e

I:H;%lﬁmﬁtﬁataﬁﬂls&hﬁﬂé thrbh 4 HeriRAEy iR 2E2 2% FRTHE  the
2170, 2270 can be enpl oyed for dlf]?erent stiffness and

g&seqmedgﬁm&mwlw@ha Gdier 2)stlnghis eBappledthsyeronalimpiane 2300

[ nber made
SfechnritR fin AR ETMERRR 202 hicuaiRe ity 2304 35 IBfg 2pag pegsions
hrﬁtﬁcdnrﬁxltéiﬂcfbkhﬂ% prexiaes emd 230%ofl th& Grst bbfion23H4 23 B distal end
illustrate an exanple of a side view of another

B3 ofthe seaepd aﬁﬁlozlsw6t Hae speond portianed} 06 qarbs syrrownded, at

AR PR BROEBn g iR Rk e by 80 BTRRE) Ebfom 2372,

hiohi 1srad>nﬁgqné(hm>tb12s’3(h@ second pongion 2309 aawvayi feqrh arbcrboaly
230? i.nclu first. 2304 and second 2306 portions,
gralieylns wg é’ﬁ NEXRARSIONGr oxi mal end 2308 of the first

por ti aNsRR0éxdnthlés, MesdxPhn®ibie &t oRTeldiSit 3880 Bhtains or can be
portion 2306. The second portion 2306 can be

milatedihycdagent tol eaddlivered paip tlsswfahe eyepamdadlperimal system. In

etentlo elenent bal | on) 2372
R PleE i et g lion i L 23 e g oaB G e
BAVRYONE mmhaarb 8€pararefroaanal dragliskeriviitlothdd ROEnt¥RMNSE SFucture.
In sone exanples, the expandable retention el enent

qugn%@ﬁpgqeﬂ@ll@pn%@ﬁy gationally be similar to those used on balloon
catheters, with an inflation lumen or the like optionally being included in an implant

insertion tool so as to allow controlled inflation of the balloon. In such an example,
the lacrimal implant 2300 may be inserted with the balloons deflated, as shown in
FIG. 23A. Once the lacrimal implant 2300 is in place, the balloons can then inflated
to secure an implanted position of the implant, as shown in FIG. 23B.

The balloons can also be deflatable to make removal of the lacrimal implant
2300 easier. The balloons can optionally partially or substantially conform to
variations in the size and shape of the canaliculus 208, 210. Alternative examples of
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inflated by an agent to be delivered to a tissue of
the eye or nasol acrinmal system In sone exanples, the

we@xpanskakt e retention el ement 2372 can enpl oy BPCEUS2008/010479

nore bal |l oons which are separate from any drug insert
or other agent retaining structure. The one or nore
bal | oons nay optionally be simlar to those used on

QQHO?IQ ﬁr}egg@&%& by \Qwepmgrbf a'?lfnlt@lél %Fsg'o%ﬁltﬂﬁl tfx@ﬁalldolﬁesuch

I ona nsertion
Stosv&slhh@oﬂdi hpdvogelrtiyrabsdmpton of bvater d’ﬂoﬂ)gh pérforh@drisen Kbperhngs in
such _an exanple, the lacrimal inplant 2300

fhedatloens hhe png oremere haéie%s Qafenagiar g@%wsgvﬁiyspﬁ?ﬁ%éla@und
ARAup CHiRe LABIGhABA B mh Bt Ao &AW clitribAl PG Ean bSof the

an then 1'n to secure an inp
poplatt bwdyofAstilestraal mritIG a3Bs thevinlloonsinay bQ ﬂBposHiesufﬁmently

R W AR AT i
Qv%irp&addb]%eﬂtaz{ FabﬁHayarﬁﬁulﬁlurﬁstB@fgaf Q}all e Qpdtah Mt e like.

variations in the size and shape of the canaliculus
A@Smame) exatples ceat invlade ragrpt Iesredfallnpns thh are fnorg\proximal.

mt er 10 1 SBSCHEY o7 PHFTPIE RS bTsOR St ererd asrimalg
Qﬁplﬁntrmqgl%hanbéd ARG RALbWEr AErival nchlih QU4 bind into the

perforations or openi ngs in the balloon. The one or

mp@a@dlqamiwyh@amﬂbé"ha arginzal implagt 248 eangiogsise gn implant

ecéc)’g {br | ca @nangg%%%gfﬂaﬁﬁbﬂ%rﬂsgﬁ{ ﬁ-?dlg e§@ ﬁﬁg the

irhplast Hofitlty@mz Qafb@coﬁ@red §ieh loiadt] Wbﬂslmﬂﬁﬂyntbdg a ﬂaiptcxsmi'tlon
sufficient|y distal to reside within or g{ c nt a

Abtheiortaat bodyt 24Bnis biasedhagainsh at lgsliaegéony
Qﬁnaﬁgﬁlﬁgﬁﬁ lcﬁe eﬂ‘:ak t bR réadmtlzﬁ ot @afnaflaﬁu% &ﬁ@aﬁf@iﬂiﬁg%ecurely

system or Alternative exanpl es can i ncl ude
cn@na@an 1mptaatddaidsnmns)f\nllm iciplant@400r & rbn&)emamaile, the gcond

i 1lustr t t he
PR TR e 9B bl ATOE RrbaRiia T EURReR, Sh asa
ki26 L AR (RANCAiHMee} Hf BRAIrEIPRAiISN24BE HACIeH BEn 2 millimeters.
canal i cul us 210. The lacrinmal inplant 2400 can

éé?mngblé eammpbpthanmpb@ﬁpowwh qaolinelhérya Braspablogoethend
BESa 2498 0 B0y USRI 0 A o

aftHe&H&tm@)lmrobdeﬁomfoanhMI nmpl ant body 2402 is b| ased
agai nst _at | east portion of the |acrimal canaliculu

210 | BUGS 1P A SBillwgiete enagples @ fngtheg lngrimal; jrpglant 2500 that is
g#’EI# ¥ Etﬁoﬁép Iagﬂg‘%? Hl{u‘raét&m Ifzgk gixfalhnp i Wﬂﬁgggsggg%%ahél%lus
208, 210 (F IG 2). In these examples, the lacrimal 1mplant 2500 can comprise an
implant body 2502 including first 2504 and second 2506 portions, and can extend
from a proximal end 2508 of the first portion 2504 to a distal end 2510 of the
second portion 2506. The implant body can include a general shape, which can
generally match the anatomical features of a canaliculus 208, 210 to provide patient
comfort and secure retainment, for example. The proximal end 2508 can define a
longitudinal proximal axis 2512 and the distal end 2510 can define a longitudinal
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portion 2406 includes a longitudinal Iength | ess than
about 2 mllineters, such as a size greater than a

waele@amesses of the first portion 2404, but | ess PEEDSD08/010479

millinmeters. Also in this exanple, the inplant body
2402 can include a graspable or other projection 2432,
such as extending laterally at |east partially around

. ' e i [ t 4.
BBl 14218 fhobfitaddy S0z AR, ARRK RN AW RED
lirplaatet, &bfi{glédiaterseetionsEbétatebie4 590 degleesetists betwaden the
punctup1212 i nto the associated .canalicul us

214 . .
Despimaliaxy £313 angt e ﬁwta_tl RIS @544 A asdor PIRYNE aclepsigportion of
!tﬁm}n‘g)gént %é?@ 2561, L08R bl e gg;gh'iﬂ}l &Y 128981 &mQRculus 208, 210

I nc Ing T1rst 04 an nd 2506 portions, and can
E€XIGe 29l 1dcatedhah opmoxe dimtal ndcadaleulos curatufd 25X (FpGr2). on

2504 to_a distal 5 t he .secon ortian 2506. .
The 1 WM fxemelty CERICE AP NG dmarar caRbiad SRrRgR bothof
%Eiﬂst%{)i@* 8519/ digBdsel nbitan e pRIxARAIGRU 2508 kHA ﬁ%e&fnd%avi(tjy 2520
canal i cul us 208, 210 to provide patient confort an

disposed neet thieistaltend 2510.eXherfirst cavitye2 Pi8oxitends inovatd 28508 the

G e D8'ed O et 250 g tobeRnd Ry 2B R fepes
liiwAND fronV A \E¥ sl nd 5106 thededdnd PdiBon IO NA fhadirug eélasing

can _be configured such that, when inplanted, an angled
oho@esegent-eeasinguliuginssrt48n Yo dispgredds thsdisst eavifar2fd 8 o

. . : . ) 4 st
BESRi £l hecited of gy Abfhoblife Scht PloiEl g, whHIER second
Ah{}2rebgsing o ottier hgasirelaashay diu@ringekt Anlbaalispaedd in the second
canal i culus 208, 210 (FIG 2) located at or nore
aR\atyaAS 2040 provadmt sestpined dye vaether thetapeptis agendyelesss tq g gasal

3 - h i , .
PR Sl ot Spteryr et AR, Qe cnvity 2218
paroseitened ingadd 85068the pcoxamskawi2b08afithe/fi2bp@tidh 2504 &rla position
near, the dis e 2510. . The. fi cayit 518 .
Bt heRieh 658 51 ing Reeops bRTinn 2o Sh s oI FIE 26,
BAd {si MRd3PA a fidd Aridfel SRERNE o@l@éfb?é’nt%@l%@siﬁgﬁﬁfgqﬁsert. In some
inward fromthe distal end 2510 of the second portion

exoeples) the sesondeamityr 2528 zen mytend iy froaydwidistel aagd 254 of the
i.nsert e disposed,in the [fir ' .

Py pURBL 2R 0e PR LR BPAGs Profal e BRE ot iirpn

esdLankistfiled ity £secohd deugarebasingdr dtHeg ag&lt-eclsadig dfug insert.

ot her _agent -r el easi Ergl%bdr ug. insert _can be dispagsed in.

the s&tEFEIRSX4RRIe Ebpsecandperiion@S40 soreprsiad 1ateg! gilator

Qgﬁﬁ{o &1&% ﬁ&?&hflcgl @&ﬁ@,tsufzﬁbff@&eb&tﬁ) O?thréqaﬁ{mal punctum 212, 214
or canaliculus 208, 210, to a sufficient diameter as the lacrimal implant 2500 is
being implanted. In this way, the lacrimal implant 2500 can be implanted in various
size ocular anatomies without the need for pre-dilation via a separate enlarging tool.
In these examples, the integral dilator 2550 includes a generally concave shape
related to the first portion 2504. In some examples, the concave shape includes a
radius less than a radius of the canaliculus curvature 250. In some examples, the
concave shape includes a radius substantially the same as the radius of the
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passage or inner ear system for exanple. In sone
exanples, the first cavity 2518 can extend i nward from

wao b@9ps38 mal end 2508 of the first portion 25PdT/U82088/010479

position near the distal end 2510 of the second
portion 2506, such as is shown in FIG 26, and is
filled with a first drug- releasing or ot her

ageita dlh?k&%ﬁfu?%%%“ﬂs bIRRA] fn ?r il tﬁ’ Hb%ﬂI

second cavity can exte di'sta
Granki @& Ganodxidt retvasen mhnjﬁ1302504oandx&&ﬁ1d 2506 pposons. on near

the proxi mal end 2508 of t ortion 2504 and is .
fill ed GFAN XaERlEha pmglareri%i%wp th¢ SesPRfrplant body portion

3569 ¢an'iRLIGAS h Pl dAG1EMSR 2556 'cslnﬁg%fr&@td%l%gg%s% St 1e5
second portion 2506 conprises an Tntegral [ at or

portidh |ofta dacaimaal canamulusiaggpuda 252 (:]FIIG) 2@ when bmplanted. tIin dle

I I 12, 214 I 208
PRI PLF R 2 et iiniad eicient 2590 piiec Sigp i St 1
bRésettionwefdcfdne fiftt maﬁawcoﬁch@sdﬁﬁ{ﬁmIboumabﬁmhs
2500 can be inplanted in various size ocul ar” anatom es

Wi It hoﬁthiI(elllnleteaieﬁ oy ;}@nepl@lpf anothen lanrlf]in% implsat 2600 that is
: X
GPRA0S P9:% et Bal SRRy Romg B Bl cansints

268,2104FI® 2)hen fHig Staniié, thOcARRARimplBntSX600 c@ﬁl@ﬁ@éﬁzﬁ} implant
t he concave shape i ncludes a radius | ess than radi us

Bodyt H2caeufing fireis260d end seond 2686 ppﬂ@énaélde%wéﬁ &om a
gIb%rﬁa%ﬁ‘é%oﬁ BRRR ﬁ@&&f—ﬁ&? 2604 R M%F&Hﬁﬁ@tdﬁhé Yechfi

as the radius o nrn'
ﬁdﬂa\ﬁmwﬁaﬂ“he proxémallend 2608 eaﬁ&ﬂineﬂasloagmMnalrprbhmal axis 2612

Bl I kot 400 201 Q s g SRR SEUGRA o e Tglant body
Q@M @dnrbeeééﬁﬁ'@hl%a suéh MO WHRImPRAtedd 28 afled HRerS&FORY S

I mpl ant body “portion 2506 can I ncl ude a retention _
bétweemP0135 @egrsns £xjsis betviesn bhfasroargml asts 26i2 Iaeéshe dastal axis

BRI B S AP BT 2P St

Iaetiffal ta1aliehlasees, 240 36capsdoit ¢ hford ARl Bk binalicork the ature
i ntersection between the first 2504 and second 2506

Pab(HERE 2body portions. FIG 26 illustrates an exanple

oot By S 049 PR s

aspaset abadhe pﬂ:&dnlnﬁl.&ﬂdlSZﬁBGB In BilOexdnigle, tR first I&a‘tflhy 2618 extends

| e, he | acrj I t 2600 ¢
exa e%@ssﬂ?%%éi %492‘3? qulrl]? ﬁwgpmﬁ@gz%r%zoeg @eaﬁan pesghe

Qi%fai L6125 ¥ hd goﬁfoﬁr%% IA%E fglrég:faglﬁg%r Bfhet Qgent-

first portion 2604 di sta e second
releasing drug insert having a volume between about 0.2 cubic centimeters to about

0.25 cubic centimeters, for example, can be disposed in the first cavity 2618 to
provide a extended sustained drug or other therapeutic agent release to an eye.

In certain examples, the second portion 2606 comprises an integral dilator
2650 to dilate anatc;mical tissue, such one or both of the lacrimal punctum 212, 214
or canaliculus 208, 210, to a sufficient diameter as the lacrimal implant 2600 is
being implanted. In this way, the lacrimal implant 2600 can be implanted in various
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portion 2606. The proxi mal end 2608 can define a
| ongi tudi nal proximal axis 2612 and the distal end

wQ@emo/0zaes def i ne a | ongitudi nal distal axis 26BAT/UI1068/010479

i npl ant body 2600 can be configured such that, when

i mpl anted, an angl ed intersection of between 90-135
degrees exists between the proximl axis 2612 and the

| a,aegi i BE AELD B Blo-HiEARD Via BOEGak A erdifietool.
?kbéf) nt og) gég?%g{lt at eastrﬁae plortl on of ﬁ ace:trlrnglt;lli]ga °
hathad éxaumipls tli?d)tﬂilat@rlZBSK)andtlé@ aageneral lymoavel Qlaae r¢lgivg to the

anal i cul curvature FIG 2)..In.certain ..
i RpTion 26D e I ?ﬁw%\ﬁ%%@ai,(‘ vEhshap e Tagipg fess thana
FRIflstof t@@éﬁaﬂbtﬁﬁ?é&@atﬁ?@ﬁd g sBhfOexARble8 e 266%x shﬂpe
this exanple, the tirst cavity 2618 ext ends i nwar d
fncbudes heachumubﬂmmdbdthzeme o thefredius p§ thepanalicotnsgovature

g a position near the distal end 2610 of the second
z %tion 2606. A first drug-rel easi ng or other

agent [,2LGA$h BLant¥ibg aipAsAfdal By 2608 of tHOketdBd REHMEESLIY portion
about 0.2 cubic centineters to about 0.25 cubic

a@m ¢3meit1@1rlde afreentiovegtpment 2686 coefighred fslias agpinghat lepstay
18. t i
Pkl pbl FRALLR et 83TE P A AR R, 35 e

e?&ﬁﬂﬁlb afie rétbitichataneht 2066 ipesjed s poxiraalpy frs@sthaintersection
integral dilator 2650 to dilate apatom cal tijssue,

Beiptec the fst Hfdrangrseeans 2696 impiant Body perfipnst oln spmg eyamples,
Blsii& olévch %HEIGSZ (%)9 80t Qp bl drfdl 228 o‘i}c}‘ﬁf‘@ &id ﬁ‘r?pl!nﬁ%ody

acrina elng I mpl ante hi's way,
pbgioh 2606 mni inchqaleantteA 600 ekemenb%iﬁm:ﬂnmﬂsmg a hlydragepl @etsntion

{ t or ney o 21SS. si ze ar. anat omi

TGl P e OBARHSH 5P P s arppu P UEith B Fpfaht body
Q@bﬁkgh@gm&gpl In this exanple, the dilator 2650
Includes a generally convex shape relative to the

first For37 dlusegesian exanspleref @ gisdayyieys of @mhqrémalsmb@t

éZﬁ aﬁ}dgﬁlﬁsserﬁ%gir \leili lblg Saé%%lana}l Sgtungpuélnggl% gxg(? 1ntt% t6he associated

canviewlus e 1NEIGUBS 1A thiadkdbplehs ummaahmplahhwmmses
as the radius of the canaliculus curvature 250. In
e@ implapt kodyAT02dncludipe diestrrad sesrd pesieonss whicd nsios dhignplant,

kr%g{ regagxg% t§ 8[1% L5 fe aht”&cldjch@/oé‘ e&@xﬁ@frbfﬁna proximal

configured to as agai nst at [ east
pﬁxl 2708ofthe ﬁrdt@ommﬁb acdistal éndl@ 19 (ﬁllﬂ’mﬂeb@n@ﬁﬁ‘tl()fﬂ Ghe 2)
when 1 nmpl ant

PESEMpBY e AR R %Pegi(q?%qﬁ?kmswn?eﬂl a5 200p G TR end
2710 can define a longitudinal distal axis 2714. The implant body 2702 can be
configured such that, when implanted, an angled intersection of between 45-135 '
degrees exists between the proximal axis 2712 and the distal axis 2714 such as for
biasing at least a portion of the implant body 2702 against at least a portion of a
lacrimal canaliculus 208, 210 (FIG. 2) located at or more distal to a canaliculus
curvature 250 (FIG. 2). In this example, the second portion of the implant body
2702 includes at least one undulation 2790 to facilitate the biasing of the implant
body 2702 against the portion of the lacrimal canaliculus 208, 210.
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between the first 2604 and second 2606 i nplant body
portions. In sone exanples, such as is shown in FIGS.

WQ@2003032328 pr oxi mal end 2628 of the second i nplBC/URI®AS010479

portion 2606 can include a retention el ement 2656
conprising a hydrogel retention elenment, which is
configured to expand into the anpulla 252 when the

i mpl a?ﬁG.&%ﬁjgluét?%gs P eldT180f £4de Elel o%g&ﬁéﬂl‘&}i‘iﬁ}l (‘FlﬁpﬁHt

exanpl e vi ew of another lacriml inpla
2801Dt}mh'atin9'.establ&3h1ronlgln h daadrimlarb lpginctaml e 2 Imamblmm:thmmsomated

212 l.
Eatic3) 208 P ORFEG Ala pias OXme 4B 1S HBPiaf 2599Ggmprises
G %ﬁl‘aﬁﬁﬁ)d@@ﬁoméﬁﬁmg %jéf agg Qeeohll %bHﬂin@,gwﬁl'ch %ho@ftﬂlmplant

second portions, prior to inplant, are'linear
aml lateareel dtiye dm ene axthesrr ThEhmplanpb@d}t Z%Ecb}ttzlﬁs Froox & erkgémal

€T R 5 pofion Ra Ll bl Bis BHHM BRURR dpe

91"53(11?131063@02%08 Q8h dBfncta loRBAhdiHEl fpaé&mfal axik aaiz axd thedilsk® end

and the distal end 2710 can define a | ongitudi na
asH @an deting adgngitudined disiad IaalﬁtZSbﬁdiihQ m}zlaetabpdye‘lSOZ can be

hat t.ed n. a
R BRI DT RS BB e B e ozl
Hogesy é)@létﬂﬁétw%&m ﬂlez’&a:anﬁm axib hsmaﬁ fle dae(alsax&msamsfdﬁhlasmg at
as for biasing | east a portion of the inplant body

bengin pRytipm ot (immpiast pody SPAAoisHA Igack AGPTHFH of & lacrimal
g%ﬁl {Jl%%' bH§ 221%%7 (21 1&&&&1 at%} rﬁoqg ﬂ&s@% t?&l al%ﬁu@ IcHrvature

0 a cana l'us curvature
289 ¢FIex anplrethist dxemp&; dieckepard partion bf theamiptgnit ody R802yincludes

2702 includes at |east ope uyndul ation. 2 to
et ons e el RSt ref%ﬂ?@fmrmﬁ%%@?z fiegh an annular
?19% rofePforP O id I‘éfhuﬁ}fleﬁt q)?(g'e&ﬁ{n' 2'@2 1ﬁélﬁ@és' acé’ljokhsse%ggnal size

ttornev Dnr ket
Lgrdatcs tthaaataexsadmeeboamré bofly aomod@nd |cenvfa¢ihtati¢dh¢1 ggcurement of an

6 TR P 1802 WAL A i

6adpor€idh Usn 2RAitaid kR bikidife o2ihe ihipldnd bsd 380MAuinst B portion
| acrinmal inplant 2800 conprises an inplant body 2802

phdredenrivplicrnaliculis®08e2bhd portions, which prior to
| mp Aty G M g3 fhte 6%1 1e S h QiR B %fl & plants
Body g aBL e R

i mpl an exten roma proxinma
2he0, 300631001 3200nthhicarairdesitde tlﬁndg}ﬁasﬂa(annfal phmctmaddﬂdzm and
portion. The proxina

mal d 28
g ghe nsieied prrsteas 208, 2035 Bndm fs® gruales. agh acrimal
%ﬁn%@n@m()d%emmo | 2001 cBﬁJ dbiptisetsihlabody 294430003102,

ant” bod can

3202 including first 2904, 3004, 3104 3204 and second 2906, 3006, 3106, 3206
portions, and can extend from a proximal end 2908, 3008, 3108, 3208 of the first
portion 2904, 3004, 3104, 3204 to a distal end 2910, 3010, 3110, 3210 of the second
portion 2906, 3006, 3106, 3206. The proximal end 2908, 3008, 3108, 3208 can
define a longitudinal proximal axis 2912, 3012, 3112, 3212.

The second portion 2906, 3006, 3106, 3206 can include a fluid swellable
retention element 2994, 3094, 3194, 3294 configured to expand laterally, relative to
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configured such that, when inplanted, an angl ed
i ntersection of between 45-135 degrees exists between

w0 b@9082328 mal axis 2812 and the distal axis 28R@I/1/82008/010479

bi asing at |east a portion of the inplant body 2802
agai nst at least a portion of a lacrimal canalicul us
208, 210 (FIG 2) located at or nore distal to a

gﬁgﬁbkiﬁ% WRis 294 Y o4 32038 13, GheRthe @gpl%lb’ad%m

13802, 3102,
second portion of the inplant bo 02 includes
3202 sasiplantesl. i Intveriowéanyglles; theshod swellahl@aiatention element 2994,

B0, 3504, Poa T pe Bt e BRb o™ ool SEpahsiOh Gietdh or
6XihSiod AAfduRN&dn B HALBIEAt Bér ihhaﬁbe?ﬂaeafmiagﬁemaﬂwgtémon

body portion and can facilitate the securenent of an
Eleplean? 94, BoX, 131194, 3204tche ekpguidanorebndye PROE thaptanpther toe
adj acent .nar,r awer_inpl ant d ortion can.facili e
SELREY BhoHp M TRt Bty bl PR A 1Bl
Redéritionel épherit 2994 309U 131 94C 399 incHId¥S a BERionZbRfigired® expand
29-32 illustrate exanples of a side view of other

laserall yraplativiptosthe sroxomel 2392912, 390D 313208 12hiaxa diFestion away

AL LA b S B s,
iplasteéXx BNPUeS ex@sles, hashkdvwimin FIGS. 2013022 1uid0@e)able

3100, 3200 can conprise an_inplant body 2902, 3002,
reiggionghement RPHA0RE. 31945 32%bmeludgpa pottignsentigyred tgfepand

) i ’ d: .
RRGANG reae e Broxth o 42, BOLE S 123 A R Rbvara
fhierls¢rirpad reanaicuR 8GinpudR@S?2 (BIG.4A) v3RMB4h¢ omplani tdylis amplanted.
2910, 3010, 311Q, 3210 qf t second portio 0]
5006, IR exaages Ha i ovelan S nstaem e Tg, 3194,
328 makd sk Iﬁ?dl% gk dHidiiRRttabe %Ou%h tHNh&i&A Panctum 212,
3012, 3112, 3212. "The second portion 2906, 3006, 3106,
bbandciate theassagiated ¢analienlyn208, 200 én p sewovinsefilel vitent

e I’%l{oll’lstgg?lgd%l for o%l%?r“fﬁ’%cﬁ’ E{g%ﬁ’ rl&%t%&%)%%@@%ﬁ%?%@{ltﬂgeyahd

refatrv n -npv

Pyt ieh wadé sordRilizationd Motrdsldmd, shlad at Wastorehigteimadiaely-
body 2902, 3002, 3102, 3202 is ir£| anted hi various.
disaossH aetainmeat projecion R@P? o192, 3 K2 A29% sar Pe Hssk toZelgin to an

%?}%émec’l; #834&0:3 é? &wqg&ir}?ﬁ irn(ﬁiﬂl‘?sdwﬁﬁ'é: ﬁletlﬂgto r%épgr &E%xgﬁerl]lable

expansi on direction or “expansion a can
clemenoddpands. For i nstance, the fluid swellable

e on Bl oL, 2904, 3098, 28 o B
g?\g{ t:hgtgi:s éﬁé@ﬁh@l@ttﬁmué}pa$maﬁ panRLes212t B4 bhdind the associated
canaliculus 208, 210 (FIG. 2). In this example, the lacrimal implant 3300 can
comprise an implant body 3302 including first 3304 and second 3306 portions, and
can extend from a proximal end 3308 of the first portion 3304 to a distal end 3310
of the second portion 3306. As shown, the second portion 3306 can include an
expandable retention element 3393 comprising at least one of a coil, a braid, a stent,
a mesh tube, a suture, a thermoset polymer, a thermoplastic, a heat activatable
material, or a shape memory material. The expandable retention element 3393 can
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retention el ement 2994, 3094, 3194, 3294 includes a
portion configured to expand laterally, relative to

WO @838 mal axis 2912, 3012, 3112, 3212, in BCT/US2008/010479

direction away froma lacriml canaliculus anpulla 252
(FIG 2) when the inplant body is inplanted hi sone
exanpl es, as shown in FIGS. 29-30, the fluid swellable

f | . i
LEERARL 5 AT AT, 20 R 4 0 oy e
file pprtivni 3304, wkérs th29ihplanBBAdy; is 3thpRinted?2 P2otrugions, such as at least
direction toward the | acriml canaljcul us aunIIa 25

2.
ort wtermediptrdyrdispesqdistarnens Pagiestion FAF2arAnde Used ty pprgntially
hite | | t 2994,
At R R e A

i nser FAGS 34434BgHustiate &xanrplessdf auechenatie Piew, of ahdthanbhcrimal
into t associ.ated canaliculus 208, 210 i.n narr,0o
B S0P GRSt EROrTiaRG Ty GO FXOPPIBE ARF FRHGpody
3462 LADhEluHEh G shIN e BF BIRPbrof&fion Bd5 28 @Qﬂox?é(fﬁ}ﬁgret 0

-C
a W de configuration. ProtruSions, such as at |east
ormgedtione extendiag dtordlly polsest pagiadlyfraemor provpé e proimabenl 3408

3092, 319 292 d t tain t .
Sha it DRpLETD iRy Protiecenimds pprsif ofhn ind16, 348,
medsroeliokr343kRan isiedd 2dek 6f @ uRHpamdaingthElacamal

illustrates an exanple of a side view of another
implant3d00;intel anrensswes theamplast frame pr ipplanted Pesigian g The set of

I i mal L2 4 and. i t Latied, . 1;

A B BRI Sy 2 R R 5aREREN e

katfi guiaion ¢fhaithplddObdyaBa02 @ap pieventanigratiunebit asomding a size or

3302 includinglfirst 3304 and second g§06 ?ortLons,

shapeod 3 canalisyinsiqusyatare 208 andraptienaliyga fasnigial cpalicplug pmpulla
stion 3304 to a distal end 3310 of the second

portion 3306. As shown, the second portion 3306 can

i ncl udie therexempiasadB6Sr 34434 Botheaine we ntorg 8BGections 3432 extend

Eegg\:ﬁ{li/ fflbg girgétgobfﬁztgle? goe?rga&Y a (grip laB (93’% ﬁg? qu\’gn ?mfc’)fa%petd’. I this
LS eRprdiettidns 333D eat stAfhdt wah aPlspabBlop FdedbackOfeatdre Bapean
menory material. The expandable retention el ement 3393

tiamt paticot disgormiveioaherNbe lacpings ioalbwAHYW is dnplagtpde dn addition,

xpand J.at [y, relati rOX] [ Y
e b LN s
g€l and nhdViH Betis Y redBERizEIBY HeSpatigiCdt physieian| Gdsd canrnelow for
i nternedi atel y-di. spased retai nment projection 3392,

eavdeletpsmipationpbihedparmal ymplant A0 deinesrctanadnp i mrenst
Bzt Wifmuf’l{avtixthetol A§ h@8ard R RO oft tissue surrounding the eye 100. In

some instances, a simple pull on the lower eyelid can expose the projection 3432
pointed in a direction away from the eye 100. In the example of FIG. 34B, a lateral
extension of at least one projection 3432 from the proximal end 3408 is
substantially the same as a lateral extension direction of a second implant body
portion relative to a distal end of the first implant body portion.

FIGS. 35-38 illustrate examples of an isometric view of various graspable
projections or other gripping means 3532, 3632, 3732, 3832 extending from a
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FIGS. 34A-34B illustrate exanples of a schematic view
of another lacrimal inplant 3400 and an i npl ant

we@paoposaieent . 1 n various exanpl es, the inpl ant PEDU§2008/010479

3402 can include a graspable or other projection 3432,
such as one or nore projections extending laterally at
| east partially fromor around a proxi mal end 3408 of

ﬁerﬁrﬁ:?ltenH'mlaqgll;nnk?%q%gﬁﬁf BEQ) 3606 ﬁ@ﬁ%magg}g?%sgﬁyl@ R other

as 1's shown in t hé prOJectlons
progéctidas asfﬁef%m mn,g‘ﬂl3f2®an bs @sédnfor wamousi fugctidvs, including

| acrj.mal | 4Q0 into, or renov t.he. i ant
pRSHEA sV athica T O sk SaG e geimalsat siige or
Féﬂ‘ilf\)aﬁ li'ﬁlﬁgltl totﬂ?i%veﬂﬂu?g ﬁﬁ%'a@é’bcﬁﬂeﬂa&qjmaﬁ%lﬂlm from passing

i mpl ant ed, non-Tinear configuration of the inplant

mlyle@«lbomtbm lacemehpuneium 242 0214mpdatsm¢mt¢¢t;caanabcldes 208, 210

cana licul Ys cury t nd o i gnal
PP Bl g i e op il Bichal I B BB Sisetie £ s
fo ARethddhe fAflant 15 €ulB@nNAntB®r € proj ections 3432 extend
laterally in a direction parallel to or away from an

eye 10Dsomeexampesaas eown i m RIfi. 85xthg grasheble posjiextion 3432 can
gx%ﬁ.%e‘%\%o of g‘nore e andgt'fl gl i ol rrrx?o ?% Sviith Lr%%gz% (E(l)( refs? gliﬁ 45 Exterior

can I'i én the acr

ok az{tfrmi’aﬁl@ﬁnd:tﬁml MHeafingGdembéts aﬁidbé hffixed td18n implant body 3502,
EﬁOJeCtlonS 3432, by extendin fromthe eye 100,
;ﬁxwap lepwappeldig, adhepion op svelding. nﬁ e gepagdable pri members are

Lt
R e
tl& lbaainng puettam2i®, 24 ahd inpe dwassqﬂlaeciacamahhldus 208\2i1Ag While
to d search in the.s ti ssyue surroundi t he
Eleml%ﬁrssaéﬁ%h‘?% SARELRC “‘iq" ‘%‘PFFptF‘é“ b P"%Hl?ﬂ’grsl Sy as
500 lahﬂ nfetibefs pﬁ?@eﬁﬂaﬁdﬂ@hﬁrﬂdeﬁ%e&“&% RQUNNM ﬁgeipﬁnéed profile
direction away fromthe eye . I'n the exanpl e of

SHP@IatIQn Bistance 3665 Hiat e«mr@mgnwoaboatt twiesa diameter of the implant

eCt i F‘gﬁ Fr%’%‘%‘hai eg@ n%é}gg Bro’ﬁ“gf‘ eei’ngm(g%le g;%gr} %%mbers remain on

diereﬁﬁfihloﬁ Bf mfe panSREN MThd ¢XphadiblOSEY meabltsasan re&b@td Menargz
a distal end of the first inplant body portlon Fl GS.
yaysiom|the gy refilg ﬁﬁmfégure#oraw the srrsnded Pipfide\cestiguration,

LR8P 008 SnBLEL TGl SRRiE R FhIE s SRR hITRERS,
thetragplastizl a haallaant/até’cﬁﬂﬁterﬁﬁ (Dﬂtm&l?@@hapiéaﬂé}nofﬂmatenal a

aspabl t her ectjons 35 3632, 3732, 3832
8 ol ¥MSE PQ GOH'Y eney BPEYBRIET: PYIQBY %H@F%Pﬁra L@inless $Fdvi di ng

ﬁo#p%tgglt%?ﬂggé ?}%&ﬁ{blﬁnﬂéérln%%&mﬁm&nm Apihdigie arm
members can be expanded manually, for example by a physician, after the lacrimal
implant has been positioned in the canalicular lumen 208, 210.

In some examples, as shown in FIG. 36, the graspable projection 3632 can
include a loop of a filament embedded in the proximal end of the lacrimal implant
3600 to permit removal of the implant with proximal tension to the loop, for
example with forceps. In some examples, the loop of filament assumes a shape
similar to a purse handle that extends from the lacrimal implant with a loop so as to
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renmoval , inhibiting or preventing the associ ated
lacrimal inplant from passing conpletely within a

WO 20pi088k8 punct um 212, 214 and associ at ed canaPCTuF2088/010479

208, 210 (FIG 2), or for providing tactile or visua
feedback information to the user, e.g., as to whether
the inplant is fully inplanted. In some exanples, as

tel Bmb V&R of e 1adcAMaBIANRAP! PhdhiBhRAf EfMcoRmirse GRIdast
|ncpﬁét Two or nore efpgﬁgable ar m n&ers |g a?%one
sf 2 hdattaotwa&ed marergh, Nitinel, achapefméreryl raanenaﬂah pplynerum

be aff d i npl bod
FOrDIReCHAMALG: MO, ROV BRErS QMBSO el ng.
58%@6&@%@%&1&%&6} FRAidE. BISBnfhARldinGls KO ANM AR

[Tmt pénetration of the lacrimal inplant 3500

| phmpugfhalt ahsotbabld tlmrtm@nlasuwnlmzt, foriexampie atdeast omeof

AEREEHE G PN ooV eliiafte adi (fo™ of Bob skt Badifiotie acid

v(rpm;m) SA d@staherRBoff the! Filadidht NBAABE ehbed Rl iaX MBI 6r ather
menbers can assune an expanded profile separatlon

dffiredie en 3Bplnt h@dy Wrsesap@wumha ifidarpent g the lacrimal implant.

di anme od c X qgﬁﬁ

of thggproﬁfﬁ% ex an %3 gg%ﬁ#éﬁ% %$Pen§’%naunk can
excllRie 20 leasf oﬁmlﬂmteﬁmng'r PiojeRKpA ad@ﬂécewahmnﬁm@hmlt Body 3702,
can expand in_nmany ways fromthe narrow profi

evish i§epalgwrd f<obigs an ékﬁ%lﬁ’@é'op%%‘l' pf @eéwaé &a%ﬁhcaws 208,
3106 £RE 1 ! déﬂﬁalaéon'sﬁﬁthn Qgﬁné% ﬁvzﬁg'b si 8}" R garﬁ.ﬂculus the

suture, a thernoset poly
aﬁélip\lfaytt&ﬁiwmt the iaala]ly Nk tendimlg, pray esthms Eandmhlmcraylahtatles inhlbits over

Bt ot sp ahrneieed BBRT RSt ot hacr y1 ate o

pol yi Q&ne bRafRpIeE a@’éﬁéﬂ?h &SFIC.18, §¥c91%ﬂq§fﬁhﬁmﬁéﬂfhtlon channel
menbers can be expanded manual Iy, for exanple by a

phy@uecre&ms 3862 én an froplantbadysd802eqn banselas libeeha graspable

n.the canalicu 2 SOme
B EploBS P el b o R SR asod. "
Pidehegibh, WhaB6ADr Gaibr retebd 383 2amA peoxtef axally hlang bhly a portion of
enbedded i n the proxi mal end of the lacripmal 1nplant

36 oorkst brdym %ufﬁéu%\/@ﬁtawe toacilitafs wmoval efrrnsengistad lacrimal
gﬁhﬁ r‘[ntfgl{tt{l&efixalq‘l |i)es i PJCP [I?ﬂ)lgntvﬂah I?nélg(ﬁé:ﬁ Afimdnf nﬁ)‘?«f@a into

assunes a shape simlar

tm) 1mpkanr lscﬁiyfmﬂoblxeeﬂdhg prexineailysfof remmviahef tha mmphmt from the
lant with a loop so as to Attnrnpv n kpt No.

?? UB44W01f acilitate renmoval of the |acrinal |nplant.

The fii@EEfYA.39B iNONPIE Searfled SO isOHtric view of a drug insert 322
and a removal facilitating filament 3999. In some examples, as shown in FIG. 39A,
the filament 3999 can extend from the drug insert 322 and is molded therein for
removal purposes. Among other things, the filament 3999 can comprise a suture, a
thermoset polymer, or a shape memory alloy. In some examples, as shown in FIG.
39B, the filament 3999 extends along the drug insert 322 adjacent an implant body

3902 and is bonded to a distal end of the insert for removal purposes. Filament can

Attornev Dacket No.: 2755.044WO1
48



10

15

20

25

30

of a heat activated material, N tinol, a shape nenory
material, a polyner, polypropylene, polyester, nylon,

wm2i00/03432¢ | bers, stainl ess steel, PCT/US2008/010479

pol ynet hyl met hacryl ate or polyimde. In sone
enbodi nents, the filanment may conpri se an absorbabl e
therno plastic poI ymer for exanple at | east one of

y .
BOPYRARIth Il rd e BRIaNEo MGk Wil Ak b s
tyanohcrybate rabryhanemmyem‘ﬂmadedr a hot melt déltestve. or ot her

ffi b 3602
1| angie: foarucfe SR T Bean Al TRapa 4300 gt
ﬁﬁﬂﬂﬁcfu?m |acl"acr§zal ip@and E@éﬂ?@ﬁ’é@toﬁf@dt e&dst P Pras&dible

i nclude at’ |1 east oné axi al extendi ng projection
tooygheallagiitial punadturplandintp du:tyas&mﬁﬁd wimatiqulus. AdA002yaned

i P e S5 o BGHaE o it PRSY wfRce o s end of

@@é‘do‘ﬁﬁtboﬁy Ewﬁfo‘ﬁ iD¥efiedd IREorhé ex fAp1as, ivaHbuSsizdsT implant bodies
i nterplay between the axially extending projections

awcforrh@d ©ditaarious nglqnhhmmlnyswhewammwaﬁnclewhe arpximal end

DBl Gl Bl R bR s prd R A $18 T BRea

Qéﬁrﬁi &%P’tﬁﬁﬁ@lﬁlﬁ&%ld NA #8rnidtiph df thdipehlad &d¢ i beconfigured
used in lieu of a graspable projection to permt

purhthat, whew implanisdathe proxampbaxis srd the dital pxisagteesectipian angle
bpgq%sshsa ?g%re mqgt%l'allglrblgstﬂ%as ggﬁﬁlﬁ)r?‘gﬁant ﬂﬁ% O@’ﬁ%ﬁ? anmst

axl a only a portion o
stiefidt aipe[’tiordbﬁ}i lacd@al eanbhBailbs loaited aeomvatde ditalan a canaliculus
associ ated lacrimal inplant. In further exanples, a
FYYRUKAl i npl ant can include a filament nolded into an

i mpl apg s&iﬂé’&a@&ﬁes@ﬂﬁ@é&%ﬁwbwﬁﬁﬂ&k is\/fof'rﬁéd {ERBvat a Aflator
the inplant fromthe punctum” FI GS. 39A-39B illustrate

gmmm}jlmrafmag fioppatstcatien néasw pydximal eudjof ths second bpdppdrtion

I |tat| i lament. 3999. In so . .
B IR eng 37l @O, It R T §Hatos
R by siaping meoﬁeyglrfaes @fthe%zeor@mbm&n pPihdemptaneb&dyn
for renoval purposes. ot her things, the filanment

Begger about drisereseand aba'@tu Tegseos afhnissiact othg hestgitugnapdistal
SUEPS, TP s B SO LA g IO By
S2gecatd) aditndr tinof tgpivedit aoady. 238 Zmares argl dbond@d nhidliraeters.
g: ftaﬁithfeor}g%ggantlpqgs It}?esl?r{glar]:t od}r/ ?s o\rg%led ?o n P%gsé graspable or
other projection extending laterally from the proximal end of the first body portion.
In certain examples, the projection is formed to substantially align with a lateral
extension direction of the second body portion relative to the first body portion. In
certain examples, the projection is formed such that, when implanted, it laterally
extends from the proximal end of the first body portion in a direction that is parallel
to or away from an eye.

At 4004, a drug insert is disposed in at least one of the first body portion or
the second body portion. In various examples, the drug insert is positioned such that
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Attornev Docket No.: 2755.044W0lbe bonded to the
distal end of the drug core insert with an adhesive,

W@ owh/oss2eyanoacryl ate, acrylic, epoxy, urethaP@rl/v82088/010479
hot nelt adhesive. FIG 40 is a block diagram
illustrating an exanple of a nmethod 4000 of
rmnuf acturing a lacrimal inplant configured to be at

o Ul AL B el BPRL Bl FE R Gl (P tre
ldrspil and fdrguigviditigersiistagiel rdoug ar qﬁhmhampelﬁwda@ﬁt @lehse ®tan eye,
bod ortion to a stal nd of a second bo ortion .
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F%ffﬁﬁtﬂ‘ﬁ‘ﬁ“% ‘ﬁ%gf’ tﬁ‘éﬁ#‘e@%’é} A& be configured such
that, AMa@06,i M A sBffacd f)’kﬁ‘tl@ﬁ @N}{éﬁl}np%k 50(?”13 cobRd Hifif #lleast
axis intersect at an angle of | east degrees to

pag ef aiflpid swellgblgtmatenalt a hlbp@ms @natofg qrisa annttmlqnblab eRRfINg.

FERUTSl BpmbES iy BulfP o o8 ST 1 SRR R usine
hpoHsHiRg pro’ePl es, the second body portion is forned to

include a dllator generally narrowing froma | ocation
near &h lesf the second body portion to the

di st a;[n 9%%fw%}§eth§§ﬁ9ang$@?ér’fagg@gﬁfrgﬁ B#)I%Bﬁ%ha es and

exanpl es lator AN Oth
sutdraatseto@bntrblemig ativido falrug boothef thhi’@elutr[pzi@nts fbm)d)a drug insert.
and ahout 10 de i

et ween ab ut 1 e
?%%%%%?Xw ¢hihq %e%ﬁhehyéwﬁsa@ jeured; to beic n OPHa sﬁ%an implant

eXASRY Eich b &n AHA By DN AG AT uhBﬁnﬁ&%&%létE@ taplichedy As
portion is sloped to a dllator tip of between about

Oisgussed, lin seme csaraplds,etb@ shieath Bodyiat lleaﬁmaemslly ¢ayessorrsurrounds

th f
BB e 6% sehEl ety Biafnsh i BREER GRS o Arek A entpginsore
trRe sigabXbath) caard rﬁﬁdet @ fal th stbrifIaHH 1P OWHst@ially inp&fiicable to
exanpl es, the projection is fornmed to substantially

thei dyne o ethentherpentas agopt anthiabihedate of migation of He drag ghagent
ng%/geﬂpéotnltr%ﬂe{l Bg ghle Xgosteg shitSeel drbSbt tH? ar légg 1 u@;ﬁt ltSIﬁ%tt covered
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surface of the drug insert, or less. Suitable sheath body materials can include,
among others, polyimide, polyethylene terephthalate (PET). The sheath body can
have a thickness, as defined from the sheath surface adjacent the outer matrix/agent
mixture surface to an opposing sheath surface away from the outer surface, of about
0.00025 inches to about 0.0015 inches. The total diameter of the sheath that extends
across the drug insert ranges from about 0.2 millimeters to about 1.2 millimeters.
The drug insert can be formed by dip coating the matrix in the sheath body. In some
examples, the sheath body can comprise a tube into which the matrix/agent mixture
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At 4004, a drug insert is disposed in at |east one of
the first body portion or the second body portion. In

wo 2000082328 xanpl es, the drug insert is positi onkdI/Es2on8/010479

that Attnt-npv Dnrkpt Nn.! 27 044WDlan exposed drug
insert surface sits adjacent at |east one of the
proxi mal end or the distal end for providing a
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fit snugly agalnst an outer surface of a matrix/agent
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of the migration of the agent through the exposed
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I 040G ud I
SRR L4 8" SuF SRS, B o BERTR BRASES pr PG e
Fespénsa (.81, ak agskistaafing effoki@ iikibiTor, ﬂkelceheae Im}ﬁutcfratg,@
adjacent the outer matrix/agent m xture furface to an
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ffe about

Example available agents include, but are not limited to, thrombin inhibitors;
antithrombogenic agents; thrombolytic agents; fibrinolytic agents; vasospasm
inhibitors; vasodilators; antihypertensive agents; antimicrobial agents, such as
antibiotics (such as tetracycline, chlortetracycline, bacitracin, neomycin, polymyxin,
gramicidin, cephalexin, oxytetracycline, chloramphenicol, rifampicin, ciprofloxacin,
tobramycin, gentamycin, erythromycin, penicillin, sulfonamides, sulfadiazine,
sulfacetamide, sulfamethizole, sulfisoxazole, nitrofurazone, sodium propionate),
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0. 00025 inches to about 0.0015 inches. The total
di aneter of the sheath that extends across the drug

wo p@ens23eeanges fromabout 0.2 millinmeters to aPOUUSDOR010479

mllimeters. The drug insert can be forned by dip
coating the matrix in the sheath body. In sone
exanpl es, the sheath body can conprise a tube into
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inclu but are not |imted to, thronmbin inhibitors
fluorop osphate phosphol?ne iodine, demecarium brog;?de) antmeoplast{cs (such

as carmustine, cisplatin, fluorouracil3; immunological drugs (such as vaccines and
immune stimulants); hormonal agents (such as estrogens,--estradiol, progestational,
progesterone, insulin, calcitonin, parathyroid hormone, peptide and vasopressin
hypothalamus releasing factor); immunosuppressive agents, growth hormone
antagonists, growth factors (such as epidermal growth factor, fibroblast growth
factor, platelet derived growth factor, transforming growth factor beta, |
somatotrapin, fibronectin); inhibitors of angiogenesis (such as angiostatin,
anecortave acetate, thrombospondin, anti-VEGF antibody); dopamine agonists;
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antit hronbogeni ¢ agents; thronbol ytic agents;
fibrinolytic agents; vasospasm i nhibitors;

waa®oMsi3ag ors; anti hypertensive agents; anti nm BCDOB2008/010479

agents, such as antibiotics (such as tetracycline,
chlortetracycline, bacitracin, neonycin, polynyxin,
gram cidin, cephal exin, oxytetracycline,
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agents include, but are not limited to, glaucoma, pre- and post-surgical ocular

treatments, dry eye, anti-eye allergy, anti-infective, post-surgical inflammation or
pain, respiration-related disorders, such as allergies, inner ear disorders, such as
dizziness or migraines, or other systemic disorders, such as hypertension,
cholesterol management, pulmonary disorders or immunological disorders. In some
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as carnustine, cisplatin, fluorouraciB; immnol ogica
drugs (such as vacci nes and i mune stinul ants);

whernoseaks agent s (such as estrogens, - estradi ol PCT/US2008/010479
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%%ﬁﬁﬁg%#%c)¢onic form which can be found at the FDA
O ang@hB8dnlg insdiscdnecontijirise ohé Wick €lbiocgapatitde rladdiia) g capable

that has or records the_ sane date as, earlier date
p ﬁylda?gwtsgm?ﬂa&eiﬁa%%t?epﬁ@ Of MorGerugs PRagints; Hhléhough the

gﬁ%@ﬁ‘&ﬂg gggﬁ%d% crii’zggl]'issgd( meg’ritﬁ &@gﬁt & MO8k mMle E&ﬁki:fgﬁg a

ng ot am de, opat adi ne, travopros
matrix including a substantially non-biodegradable silicone matrix with dissolvable

[

inclusions of the drugs or agents located therein, the drug insert can include other
structures that provide sustained release of the drugs or agents, for example a
biodegradable matrix, a porous drug insert, a liquid drug insert or a solid drug insert.
A matrix that includes the drugs or agents can be formed from either biodegradable
or non-biodegradable polymers. In some examples, a non-biodegradable drug insert
can include silicone, acrylates, polyethylenes, polyurethane, polyurethane, hydrogel,
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bi mat oprost, cycl osporin, brinonidine, noxifloxacin,
tobranycin, brinzolam de, aciclovir tinolol naleate,

wlxedoonsd3ar tronet ham ne, predni sol one acet at e, PGDU2008/010479

hyal ur onat e, nepaf enac, bronfenac, dicl of enac,
fl urbi profen, suprofenac, binoxan, patanol,
dexanet hasone/ t obranyci n conbi nati on, noxi fI oxaci n,
y i
BEMEAEClz, CARNERIH, 22790 Pl ens “ﬁﬂﬂy’
NGl mingtart &atl.), @,ol;g:lrmyt@mapolpteﬁ*aﬂﬂaﬁdemglﬁie $BTEBEY akpanded PTFE

(e natieth s atond (Yo Pl Sl i, paer oam,
S ﬁbbanpalglaﬂyreqe HrEAHiRAAS, B RlEARORLURF Hefiht

I nner ear rders, such as dizziness or mgraines,
polyethiylene spody@nbanatti wothdes, @plyslmﬂnaraspcbiypmdte rsEaidess steel,

it ea AR g MR N SBatid e s Btk dhromas alloy
?e7$5EQé}‘FN@§I%”§NP|ﬁ%EIgﬁ}?S§&% efal<C ERERNAL..Can i ncl ude

ubricant or a surfactant or exa e a lubricant
C@NlﬁéﬁiOM’EyM% franpn Cartpigater ézkaaip Coxtp., W}@mlkﬁemgaﬂ?@t)t ilig some

t ca absorbent capabl e of absorbin

REPPIET AR B P PR B Lo o7 bt
pBl?ﬁfeis g@dh &;Qﬁ"&feirﬁ (ﬁyﬂmgelo pol¥BIy@olel &3 (%A@tﬂdﬂ?ﬁactlc ac1d
therapeut| c agents In sone exanples, one or

ReA), ﬁolfyéké?qtlalagldt)&Pﬁéﬁﬁum&(bc@mlww@)éf’b%@ wlygolide,
?ﬁlﬁ/%-ﬂctl% g)%g)éen @&&e Hgm? glt% a% gﬂéﬁgﬁng é)oycg olactone,

rapeuti’ EXPOS ace
pélyghEOMegg)oilyl&ﬂfct acidapdillyethy}'&hg ekldé icopalgmiees, tnodiftad dellujose,
at | east

| 1
n@fﬁsﬁfﬁxﬁrﬁ%egﬁé enlbig rBW"é’@é’ﬁi"sp‘i’ Maﬁgnﬂamlﬁlwester
f)aity@alﬁ{a-m&@ ham gl Jo'ﬁﬁmﬁiitiléﬂs? 1RkecdY %E‘Eémé ERMMPIBE the drug

exposed surfadce can also be related to the
ooert ean canprase oliydtoga) polymeagent s di ssol ved in the

matri Q ln @og_ exanpl es, the concentration of drugs

or ag NG ved in the drug insert can be

cont r amdig diRerRhAgs, dgcrinial ifPRintLshdrelaesaethalepobidifisecure
drugs or agents. In addition or _in conbination, the

reé@réw@fwwhlg raé@qrmalcpﬂln@tmg@dd@ndg@msSoffaﬂmetarﬂedlé%p@@blaprem
?ﬁé a%ﬁﬁ'nra Q&ts c§1‘1 g&ﬁﬁné 18& bﬁﬁgﬁ?mgﬁssoqr%g}e%ét aptial

rug or "ag
aseitioa tlnrbogeﬂtel leeqrﬁﬁl panstubi aahiatowht chxalfcalusu Tak implant Body
sonme exanpl es, the drugs or agents included in fhe

gLigeiude SFY 284 e ORE IPOHEOTS i gn extsnd drony g prexiga| end of the
gg,lt ggrt&)ma%hgid]g' arn%ngmilm RS o £8lstad RABF the Y.

I ssol ve orns. | n one suc
portion defining a longitudinal distal axis. The implant body can be configured such

that, when implanted using an integral dilator, an at least 45 degree angled
intersection exists between the proximal axis and the distal axis. In this way, at
least a portion of the implant body can be biased against at least a portion of the
lacrimal canaliculus located at or more distal to a canalicular curvature, thereby
retaining an implanted position of the lacrimal implant using anatomical structures.
In various examples, the lacrimal implant can further comprise a drug insert
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exanple, liquid Latanoprost droplets or solid
Bi mat oprost particles are dispersed in a silicone

woraaopse328The drug insert can conprise one or nRCEUS2008/010479

bi oconpati bl e materials capable of providing a
sustai ned rel ease of the one or nore drugs or agents.
Al though the drug insert is primarily discussed above

' o g d
487k s PR AL RuGR P SLORDPRI By ppto by
tmpnoivrdewi suktathed seleasehifa drag bumhMembemttueagénw@sanoaye nasal

ents | ocated therein, the drug insert can include
B 13a8% &f Mt Eﬁréé’StFWaforﬁP%VPc&e sust ai ned rel ease of the

a1 US fyafAESty, Ponfr BRI e R 599&9{ REARGLPinikits Xan 2

porous drug-inserft | i quid insert or a'solid
duaggssifulfeblbck therfixtw oﬁteaﬂsaxr prmdimifssalmddsiaﬂwmgwfcardrug or other

ents,.ca fornmed f m ei t her bi odegradabl e
AP ERSTOEBE Ll Ep BPFBRS e A SBRESB S B Ae Pgiods of time,
S,y Q'Mﬁgﬁﬂ%%&ltﬂi 10y ea RS 9h tad&ﬁi@n Wink—!ﬂl@m% ﬁﬂs@zﬁf&lesecond

acr | at es, hyl enes, pol yurethane, polyuret hane,

@mdy cAt/ttm rveduaT)imgl«etothm agemrssawvmﬁqb@wdm passsible.

8811%5'}? ce, WQ?Q{I\{IS ﬁlm%ecfm i)e r %8?53?6 E%%i/ w%(éllﬁ%renlfl 1mplezl1nt

Rsta bl b rrath@p riedahyli enner ((quzllé}almﬁF RanG@d a6t the PidsEt,
pol yet her et her ketone (PEEK ext ruded

sBplapigady ogb rgduse ow@ramet@ilmg @%thé aoalwépun%mwﬁwynféwelus
I h
%&F ? ﬁ&?eéﬁga?l oleo |°§c lé%a %ﬂwar{ te}gﬁdﬁg yeutlrh et ﬁ%sﬁ%t, lacrimal
hﬁplysnumcdlese ipleinthedsoat ecebrovrded(@ie-shzd fisi-dinfoa klany) regime,
.g., N tinol), titanium stainless steel
é DiRFiPapiRRipECAing Sy 0?@ r gxpangpabie relgntiemvnembgican by applied to
I r
%g:?gigﬂrﬁnté %50 tsﬁ{:lgas & &itgp su}t%g:e; g%tlgnggl, @fﬁ%% lﬁ-rglggg{r]retg Tt in
baldowp tiesie srubtuosiad rvad}amg szcbr lifgha present lacarmabmmnjamtsma)oaieo be

h
ot duiEreredtir o hRyFabARe Batrpmeley 45 BRilior A Brapapble or
bffleApro mbﬁddcakeacdt itie @ﬁkﬂ'ﬂal R4 bAhe iRPlant body.ycol i c
acid @{1PLGA) I ycol i de, poly-L-lactide,
pol y- ﬁab@\iedéeta 9empﬁ9n inslleriey refgesnges toxbnasempanying

| a

BT L PR RH BB AAAE BERNRE PresBRg e Terawings show, by
oal lofiilnseatie shagia empodiyehtsiaestiel the invention can be practiced.
TR L G AR DR Vi T

ngfyaﬁgarﬁarmk&% doduIferfl$ HertddS8ih 115880 SRRt hREnBorBY QS

reference herein in their entirety, as though individually incorporated by reference.

In the event of inconsistent usages between this document and those documents so
incorporated by reference, the usage in the incorporated reference(s) should be
considered supplementary to that of this document; for irreconcilable
Inconsistencies, the usage in this document controls.

13 ’7

In this document, the terms or “an” are used, as is common in patent

documents, to include one or more than one, independent of any other instances or
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G osing Notes: Anong other things, lacrimal inplants

and rel ated nethods providing secure retention within
w@200a0823p81 punctum and canal i cul us of an eye BECEUS2008/010479

di scussed herein. The lacrimal inplants can conprise

an inplant body configured for at |east parti al

i nserti on through the lacriml punctumand into the

The | d
g%@ gPpor st o S? og“'gﬁea&lm&% Vrl{gﬁﬁkr &&%‘r&éﬂ? thé f e?r?'l %Pdls Bsed to

can exte proxi ne
tdfer thiarmbhepudiveor, dedh that A ar BY ng:lﬁded |“Aaitut mooBj|’ ’rﬁsB but not
axis to a distal end of the second ({? on defini n «d out”
Pondid ‘YardB, dandessiothgryvise ingjgatedyy ndh 6&9‘38'aFP%tC about

%q]meﬂ et ¢S Hﬁ*ﬂ i t*hawg %g%ﬂom&gl eﬁea‘x‘l%" BShARD oM 8RN inity

ator, an at e ree angl ed’i ntersection
ef(bangedpeﬂmamtatekiemmlmxl mal axi s and the distal axis.

can' DUt B isimieghitheier PreE! 4eis6rPrde Bl Fanvly closer to
hﬂﬁﬁd 3 P}?ﬁi@éﬁ %l%ldg@l@&%aﬁﬁnﬂﬁnt%% phtiehe lam(! Eheelerm

canal i cul ar curvature, thereby retaining an i npl anted
Pdistal’ referofo a loeatiGrorelatinblyi fophenfrom @&ﬂ@@mfﬂbﬂp@&lcwn

Bty g D@ be B B rlint B S onr kpt

27" 044\ S sRafeRd thditetth “h@dEeloCuseld td h@felf fiof 2t abgrbir gm
or the second portlon of the inplant body to prOV|de

stherwise eainiizanateriali(c 8. adsybiog reatpal). kel apBiper-abspgesnt
i)glgff}‘{lrr]sg §dr'&g§1§(ﬁfi d%%ﬁ%@e?:ab?%rbg%% dr 111 %&S’l%tgt é?& example.

vant dageous

i ssROéxangled, MR tetiTPh@itd gel € tofers tie @ﬁfbﬁ-fabidrberhlpol;}kndrfpertlcles
flow of tears or provide sustained deljvery of a dr u%

st a oite staten 81089 émﬁqfécablgemﬂ%s cantanis fF%%&P Edpfe a
gﬁlohﬁ}r}ﬁ{wzﬁé}r ledsHhar ﬁIeXJ«é?gnR)?% 18@5 ts{lg’ias l%ysctlﬁaﬁlﬁbcglft%% by

ays to nonths to years:. t1on I ncl udi ng
friergdt, \aatelr slacsom& axaqnpbs,tthbdm‘m &adrdge}é'srﬁfees uesupdr-algsogrent

T SRR N S .

didheaen fexbeffﬁ%é Riatd, Aot isficaliy rﬁﬁl%geli ihat KaRabkGBbAAt least
curve retaining configuration of the present inplant

tmrywe;ght me’omi@re suphieasseyaral trhestgeistvaighe in wetdrndis the hydrogel
V??)s%ﬂg alltSI %Clué & if in r%a§ertg\g¥ﬁ)r ?En%q %sfhg%é cé}lu&{aﬁge to bias

’fur

b@diﬁst fi&ieastfmioﬁtﬁbrs oﬂ@[hcﬁfnal oalabioE0S @ﬂpﬁkl)a aslatmar eaniaeulus
a gne-size-fits-all (or many) regine, as an expandabl e
(‘}’@Htf%ﬁxﬁflp]@t her expandabl e retention nenber can be

appl i %jthte%ppended claims, the terms “including” and “in which” are used as the
plain-English equivalents of the respective terms “comprising” and “wherein.”
Also, in the following claims, the terms “including” and “comprising” are open-
ended, that is, a system, assembly, device, article, or process that includes elements
in addition to those listed after such a term in a claim are still deemed to fall within
the scope of that claim. Moreover, in the following claims, the terms “first,”
“second,” and “third,” etc. are used merely as labels, and are not intended to impose
numerical requirements on their objects.
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the inplant body, such as an outer surface portion of
the inplant body, to fit in hollowtissue structures

wW@R00wasBeg si zes. The present |acrimal i nplanPCTE2008/010479

al so be better tolerated by a patient due to, for
exanpl e, an orientation of a graspable or other
projection |located at the proximl end of the inplant

.body. Tﬁ@‘ib&@&’&g@kﬁﬂ ik SitehdRAGH ibgtilihgﬁa{i{/‘& laH I‘ﬁg%re?tgrctr%]v% For

references to t acconpanyi ng draw ngs,

pearbplef tht hkoveedeactiall asiplésgbr ome ortheredeatwien glseredfpoan be
by way of .illustration, specific_ enbodi nents in, which
37 1R SOmbInaAn St 6N SineEt Diisy ompRATRELT G HSADSUgH 85 by

8he 6 Sralrafy 841 iR RS ElPdnaevie® N ML §Bove d¥stription, Also, in the
publ i cations, patents, and patent docunents referred

tloovierDethilesl Descripeon, varieus featrgroraatbegronped db gatlearde streamline

erein in their, entirety, as ou i ndi yi dual |y .
BBt oFiin hobld b Gheloteiraterzg Tlgbipk ol 8 umofaimed
HReRE&] £hRNS isWssaa8] BenYREIm! Maghd OmvaRie sabfdct MA®& can lie
docunents so incorporated by reference, the usage in

trhless thew alb deaturesiof @ partievleedisylosgdormbpdimento idivdethe dollowing

S lementary to that .of 1his. do nt:.for. .
FURE: RGP BhadoPndrgl bahe PRuties RS Hignbigh epptyctaim
standifg oh its @R &3l aSsephratd dmSodiRentTEHe, scopeof thE ifEren@on SHould be
"an" are used, as Is conmmon in patent docunents, to
Aefermiged with referonse do theampenred damspdarrith she Blscopgef
L ABGE T, Vhichlsull Biaiind ald oy, 7 044VIOLUsages of " at

ast one" or ""one or nore. n this docunent, the
t er m The 'Abssadt seprovialed @b eliow ochearenderas ghickl wascertain sheatature
that "A or B" includes "A but not B," "B but not A"
hibe odhaita! @,s‘ﬂowe BSS optreion s e Pederanding T j(@vill not be
dQRaUBBRErprdt e 1haf me'éé‘m%r"mé&iﬁ’gs@ﬂhé QlaiRfer to an
anount that is approximately, nearly, alnost, or in
the vicinity of being equal to a stated anobunt. In
this docunent, the term"proximal" refers to a
| ocation relatively closer to a hand of a physician
inmplanting a lacrimal inplant into a patient, and the
term"distal” refers to a location relatively further
fromthe hand of the physician, particularly during
the inplanting of the inplant into the patient. In
this docunment, the term"hydrogel" is used to refer to
an absorbing or otherwi se retaining material (e.g.,
adsorbing material), such as super-absorbent polyners,
hydr ocol | oi ds, and wat er - absor bent hydrophilic
pol ynmers, for exanple.
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In sonme exanples, the term"hydrogel"” refers to
super - absorbent polyner particles in a "dry" state,
woreee/o3sexi fically, particles containi ng from PGI/W81088/010479
up to an amount of water |ess than the weight of the
particles, such as | ess than about 5% by weight,
water. In sone exanples, the term"hydrogel"” refers to
WHAUASCIoABMEDEISt pol yner in the "dry" state when the
hydrogel is not expandable and also refers to its
hydrated or expanded state, nore specifically,
1hydr %glgl:ﬁmgnﬂg)lm\{ﬁse FRte% 1 r{lﬁac?ihaﬁﬁl%§ céﬁﬁ Bhg' n
wat er, such as several tinmes their wel
t he hydnplget bcmy; hrclmiingxﬁsbamksdcbmﬂ piortuohs th¢ unplambody extending
I ncrease Its shape. can ch e to bias
froga Ao g atineis liSPATigR of distl SRd PRI SESAMdIROciftis
ampu 'tﬂe%r@iln{ﬁ%ﬁﬂ @ihe%@@dﬂ%ﬂ dinie 11 lorfgﬁﬁdﬁé%@kﬁnal laRis and the
t he appended clains, the ternms "including in
diatal ctnd Oﬁtﬂie sesad msthrhéefmlm mldaggudlshl dsefal awa$ ent s of

t he S e ter and rein.

e R iy o B he amla B R tagrhal
carfafiBRIns %h%gle@ﬁﬁte@éé@ﬂ"&ﬂé’ﬁﬁs bbtkkn kife proxiya aRi¥land the distal axis for
assenbly, device, article, or process that includes

biapiagehlesstiapartion of te implankbedy againséat lgast apostiprhotzhe kacpimal
| t
oA Tt P PR  BT b, 2o°P

ter rmvh'éfdlri ﬂie secorﬁﬁﬁtﬁ?ﬁdn of thedmplaat bdjﬂy in€ludes ar@guaéldal length
nerely as. | abels, and are not |ntended to 1Lnp
heing magnitedslesy bapiew tumestrengitushpal dength of frlile fﬁstqum?n of the
nﬂlyﬁ 244V[nThe above description is intended to be

i rative, and not restrictive. For exanple, the

above- descri bed exanples (or one or nore features

2 P AR ek B EoBPBb R b 235 G sch
a® b1 BR XerSédtoh ek ibts br@waéd the E%Xn’hﬁyé)ﬁ%&gth% kigstaRRYEprior to being
description. Also, in the above Detailed Description,
implentedsn thedauimal Q@Q@il@élsgr ouped together to streanine

the disclosure. This should not be interpreted as

i ntending that an uncl ai med di scl osed feature is

3essefTht Mcrifial afiglagl ff iy JRaldies | or lly&iméte‘ﬂet}ﬁ:libﬂpﬁﬁﬁ body is
matter can lie 1n less than all features

coniaured o partinl ycgrsoamplet plydalinhi Auid ﬂﬁwgnt%}é th@rlgb\m%l@mmal
C%gﬂhﬂﬁ are hereby incorporated into the Detail ed

scription, with each claimstanding on its own as a

separate enbodi nent. The scope of the invention should

be . . . : .
4. The lacrimal implant of any of claims 1-3, wherein a distal end of the first portion

is integral with the second portion at or near a proximal end of the second portion.

5. The lacrimal implant of any of claims 1-4, wherein one or both of the first portion

or the second portion includes a fluid swellable retention element configured to expand.

6. The lacrimal implant of claim 5, wherein the second portion includes the fluid

swellable retention element, the fluid swellable retention element configured to expand



determined with reference to the appended cl ai ns,

along wiwth the full scope of equivalents to which such
w@k@vmes23s e entitled. The Abstract is provi dedP@DUSI00$I0M0479

the reader to quickly ascertain the nature of the

technical disclosure. It is submtted with the

understanding that it will not be used to interpret or
1dtéraily, rehéves tothe pesximebakingf the firsteocti @i, mhen thenmmpant bledy is
.No 7 Q44WOLWHAT IS CLAIMED I'S: 1. A lacrimal inplant
implagtelapl e into a | acrimal canalicul us, conpri sing: an

i npl ant body, including first and second portions, the

i mpl ant body extending froma proxi mal end of the

7f i r sfThp dadrinoa itplaat off daial 6,emdkrein thdBuislssshldblsaetenidon element
.the, proximal end of the first portion defining.a -
NS £ R copgRieap Saand Eireiotin agieby BN GPmya gerimal
caRtiRikls RADLIIL Whes tid il bb@PW ipliidiad. di stal axis;

the i nplant body configured such that, when inplanted

in the lacriml canaliculus, an angled intersection

exi s et ween the oxi .axis d ' | .
SFor - tradiongaimpBRLP 58 i okt ety ftable retention
cR@®nfichales h paftioncoRffiine@fo efpdnk@atkrdlyiinaldireatial toialdis lacrimal

| ocated at or nore distal to a canalicular curvature,
canpdiculye esipalle mées decomplas befy is igtpladed. i npl ant body -

i ncludes a | ongitudinal Iength having a nagnitude | ess

than four tinmes a longitudinal length of the first
opor t The 1adrinid) émiplapt efdnybefdyaim? . 1-Shehdreiathasdcondmpordioh includes an

of claim1, wherein the jpplant body is confiqured
expriNabls aptentirmelgment qomREtsEieRt Gt Gt _ tascoale@&éﬁgﬁ, % fignt, a mesh
tllﬁfe?F Sovte, 3%k ggt ﬂoﬂﬁn&', 3 Hkm® !a§ti(f? hihRht dcBvR8biRGnaterial

nplanted in the l'acri mal canaliculus. 3. The | acri nal
shapel merhonyfmatesialp fheixpantdnble retenfipn wieerest eprtfigurddipleanand laterally,

o it pBaEY o atens HRgh g et Befy RPN | col us.

4. The lacrimal inplant of any of clai.ns 1-3, wherein
a distal end of the first portionis integral with the
19ecordrepasrimal imatany of any0f daimsdx?P rrempsisiecn expandableistpntion

ortion. 5. The Jacri.malchnplant; of.. ' - 4. :
LT EIRLOR TR LBLO A 0pPLhTE
elidnt 66hfligueddidetsiagthe setofid poetidradl ®y fremenvalbof ik danembal

configured to expand.
canaliculus upon expansion.

ora

11.  The lacrimal implant of any of claims 1-10, wherein the second portion includes
an arm member movable between a first configuration and a second configuration;

the arm member, in the first configuration, disposable along the implant body for
insertion into the lacrimal canaliculus and, in the second configuration, laterally

extendable from one side of the implant body.

12.  The lacrimal implant of any of claims 1-11, wherein the second portion includes

an integral dilator, the integral dilator generally narrowing from a location near a

60



6. The lacrimal inplant of claimb5, wherein the second
portion includes the fluid swellable retention
web@oesas2s t he fluid swellable retention el eneneCT/US2008/010479
configured to expandl aterally, relative to the
proxi mal axis of the first portion, when the inplant
body is inplanted. 7. The lacriml inplant of claim§,
pautxénal endtafi¢he debnld powtibh abthe dighlemtiodtheedeeomhporting kaitheditate
.a portion_configured to expand laterally in a
ipplagiation A fi\wp b ipdy igs e faarieal el anpul | a
when the inplant body is inplanted. 8. The |l acri mal

i mpl ant of any of clains 6 or 7, wherein the fluid
13wel Thblaerinei enplaohofadl@me, wheodinid dsanzetprovfianantegral dilator tip is

PR AR A PR & PRARERE | ol ant body i s

i mplanted. 9. The lacrimal inplant of any of clains
1-8, wherein the second portion includes an expandabl e
14.et et tasrigiad iraplantofrmyiofictagmat 2 e 43t whereingin qutersiffacesslope of
br.aj d .stent, a ne t upe, a.sutur a_t hermoset
g siial B8 R meBsEd Pt B8 10 @8 it PrebBAT R g second
pSttiod t& FRRBstARGAI Of thdéRbh@portioRSis ¥Paed abbar I @geed Aabout 10
el ement configured to expand laterally, to formthe
degregsewith rrspect ée theghistahigiéss the i npl ant body is
i mpl anted. 10. The lacrimal inplant of any of clains
1-9, conprising an expandabl e retention el enent
18li sp@he theainmal irtpanpef dniy@f cifimb hel 45 adervin ferset@m, pdrtién includes
expandabl e retention el enent configured to bias the
atdgesh RAe Pefulatn anay froma wall of the lacri mal
canal i cul us upon expansion. 11. The | acriml inplant
of any of clains 1-10, wherein the second portion
16.nc| Ttle facamahimplasndianyd\chdiine 1 bl whereimaff leass bne of the first

configuration and a secand nfiguration; the arm
il e gLsip SBaRTh Faet i imsray i i gnoutar
sdri€arintidr 3dMlurBRIK ef S barRBAKE bRIFedtidhOthe MftehrAédiatBBl disposed
canaliculus and, 1n the second configuration, i
proagcsion lhrying ptcsergzsridorat sige grratesithpm apfadjaeeny imtlamdody portion.
body. 12. The lacrimal inplant of any of clainms 1-1 1,
wherein the second portion includes an integra
17 | amae Jactieal implagr &ff angidfatadins Jeite canpiising argpavphige fpigsttion

a |l ocation near aproximal end of the second portion t
extpdipg at lgpst padially frome thegraranal spd phiheisstinggtion. thg graspable

I N T ]

implentedn a di anmeter of an integral dilator tipis
bet ween about 0.2 mllineters and about 0.5
mllinmeters.

18. The lacrimal implant of claim 17, wherein the second portion includes an element
extending or expanding laterally into a lacrimal canaliculus ampulla when the implant

body is implanted.

19.  The lacrimal implant of any of claims 17 or 18, wherein the graspable projection
extends laterally from the proximal end of the first portion, in a direction that is parallel

to or away from an eye, when the implant body is implanted.
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14. The lacrinmal inplant of any of clainms 12 or 13,
wherein an outer surface slope of the integra
wa@ldoanse328 as neasured fromthe | ocati on near tPEI/US2008/010479

proxi mal end of the second portion to the distal end

of the second portion, is between about 1 degree and
about 10 degrees with respect to the distal axis. 15.

The lacrimal inplant of any of clainms 1-14, wherein

t he second portlon i ncl udes .at | east one _undul ati on.

296. Fhe lacaaral implanhof amwof cfaimp - 1% wheggiheympianted angled
nt%l@é&fgﬂ ozlnthe! ;ﬁ'@§1{rnaq Qﬁxs%fndtﬂli@dlgsﬂa[ Blis %%ﬁéa@(‘a%t 55 Begrees.

second portion conprises at
|nterned|ately dlsposed annul ar, senr annular

ol u or bar [ -1iKk jection,. t

nte &EE&CHFQI VB a§‘p gﬁ Ig‘ét 1% cwavrlﬂag 3 therapeutic agent.

cross-sectional size greater t han an adj acent i npl ant
body portion. 17. The lacrimal inplant of any of
221 ai be 1acrtiﬁ1al tmprl;ant ofi qtgjnaZlg rcaspalbing ap teaptamieidomg insert including a
deXtend'qu eastl?artuﬁ fromthe proxi mal end of
F&OF > HRT AT g CPTEPMRTING the HETpReRtis ABC i on conf i gur ed
to seat against or near a lacrimal punctum when the
i npl ant body is inplanted. 18. The lacrimal inplant of
23] ai rhhe facriptad fraplant mleet%dvlpmm itendrug eprecrempaises at least one
ar...ex laterally into a
ﬁkgm?mnf g g%lcuﬁﬁgggngu T ghen the inplant body is
i mpl anted. 19. The lacrimal inplant of any of clalns
17 or 18, wherein the graspable proj ection extend
2f-at efekif ompRsinE Hs | prraReliaiplany of any eh@aims 523 ps’aritarldrlﬁtructlon for

uéelgé @e&h&ﬁﬁaﬂ 1%15&?% trEz?t %ry@ldss%asnpl agtr eg"\’g%’ f fl_g;n an

Iacrinal |nplant of any of clains 1-19, wherein the

ted angl.ed . intersecti the FOXI [
256, oh K SBRNIGE e 14 R OQu s O pner Egiecioes: 424 anfRguction for
uélﬁg tHeBerithAMbMnt & wrddh r@§plﬁa|t1@h1¥§la§edaﬂsor@&np“ sing a
therapeutlc agent. 22. The lacrimal inplant of claim

conpr|S|ng at | east one drug insert including a

r o the d cor e [ euti
iggﬂrﬁ Somhinang UERAENS, TR T 8 ef s> Mg ipstrction for
utifg tHY IHEHBAithplaNRS tré®Sindhndreasdiserder.exposed surface

to deliver a sustained release. 24. A kit conprising
the lacrimal inplant of any of clains 1-23, and an

2% nst %“1%&1118&1 bt 5 Wsdelbn LAG BH1AR mAIBh A dhfiing

eye di seas
an 1mp1ant body non-linearly extending from a proximal end portion positionable

within a vertical section of the lacrimal canaliculus to a distal end portion positionable
within a horizontal section of the lacrimal canaliculus and having an intermediate portion
therebetween,;

the intermediate portion partially extending in a first direction toward the
proximal end portion and partially extending in a second direction toward the distal end
portion such that, when implanted in the lacrimal canaliculus, the implant body
directionally biases laterally against at least a portion of the lacrimal canaliculus located

at or more distal to a canalicular curvature; and
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25. A kit conmprising the lacrimal inplant of any of
clains 1-23, and an instruction for using the |acrinal
WO pbasa328 0 treat a respiration-rel ated di sor deeT/UZB08/#0479
kit conprising the lacrimal inplant of any of clains
1-23, and an instruction for using the |l acrinal
inplant to treat an inner ear disorder. 27. A lacrinal
i npl aubierdim thei inpéarit body inhitdtsefldidflviviiato amdrthiaughltheslacrimal
conpri sing: an inplant body non-linearly extending
c33gRYI4Spr oxi mal end portion positionable within a
vertical section of the lacrimal canaliculus to a
di stal end portion positionable within a horizontal
28 ect ITha lakintdhémphot ofdhinc2hattiereih adorgitidinal lemgtheof the implant
I nternmedi afe portjon therebetween; the |nternediate
bt B PRl AN YRR QTP Iand lapamal i BUEgR & 165 than four
tifRY¥@N6hdiR@inAl RALIRLf (ROAnPeATHRY paSifioRA1E WathirY the horizontal section
extending in a Second direction toward the distal end
opthetlaarimal wahalicnhts, when i nplanted in the |acri nal
canal i culus, the inplant body directionally biases
laterally against at |east a portion of the |acrinal
29 analfhe Werisndl 96 plaftloPdnydt ERmS 2di0s D8] whérein thafiadt idirdbtadin

curvature; andwherein the inplant body inhibits fluid
extension pf Gieantarmediaig gartidnds parr dngde betwisen pkawt 48 degwes and about

' | f ..cl ai . e : .
18 S BETreREe IRt s ATy B TuBrmedine porion
within the vertical section of the |acrimal
canaliculus is less than four tines a Iqaﬁ%tudin%g )
30.engtlhe dcrimad implanbek anyRfyrlaaws 2t 1200 b e iihenigrpgdate portion
pUfRaly BRs AT RIRLi SubREHIP opRARGIhE 1L dftion, toward a
laghieraé camatibelus ampulla whes theompdactt bndy onmplantére
internedi ate portion is at an angl e between about 45
degrees and about 135 degrees relative to the second
3@i r eqhb Oftriendl RplaBNoPinytdTR1dimk 07 d kbR P Metse@hd Bfbction
The lacrimal inplant of any of clainms 27-29, wherein
extigesipminstudes p dengippdinal diatpahaving 2 genexalbnepscaye shapprgleive to the

diirection, substantially opposit b -
e e B SRS 384 Rty RERABLON B0 My stapelp tess than

tHehadiugpf tdtcabglbnlusscurvaphi@nt ed. 31. The | acri nal
i mpl ant of any of clains 27-30, wherein the second
direction extension includes a |ongitudinal dilator

3%..‘5‘“ e ?acgi%?ﬁlﬁbia}ﬁt 89&%&&@994 1€ %gfe‘{@tﬂe%eléﬂﬁi ditdchibn
Irection extension; a erein a radius of the
exfendominciudes atanggtudhmpdilater hadisg 4 parerally convex shape relative to the

first direction extension.

33. The lacrimal implant of any of claims 27-32, wherein the second direction
extension includes a longitudinal dilator having an axis substantially perpendicular to an

axis of the first direction extension.

34. The lacrimal implant of any of claims 27-33, wherein at least one of the proximal

end portion or the distal end portion comprises at least one intermediately-disposed
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the radius of the canaliculus curvature. 32. The

lacrimal inplant of any of clains 27-3 1, wherein the
W@ emonsk3es recti on extension includes a | ongit uPkCTEE2008/010479

di l ator having a generally convex shape relative to

the first direction extension. 33. The |acrinmal

i npl ant of any of clains 27-32, wherein the second

aghul &g sénoirarexitaenilwnnilike) erdesrebliko poyj¢atidnnthk ideinadddately-disposed

havi ng.an. axi s substanti al | erpendi cul ar to_an. axis .
PEVSGIN MAVINga closSeer ol 8 Sheeles fhanan adiapent implaihpdy portion.

i npl ant of any of clains 27-33, wherein at |east one

of the proximl end portion or the distal end portion
38onpiThs decriatal ireplant ofremyiafickime @7 3detympliisipg 8 gciapahlé projection,

sem -apnul ar, .colum-1ike, or_barrel-1ik r.oj ection,
PR Araab e g e o abe P EM ogton.

cross-sectional size greater than an adjacent inplant

body portion. 35. The lacrimal inplant of any of

36! ai rhbe baeripp] iroplapt ofsinypfglagna 8 patyl eomppgieg & flord swelkable

aspabl e projection t endj.n terally, fromthe
i GRF R SicamsB it G TURiER oL B ipRlant peshf e fid gugtable
nfaterfal 3biiEzudelt BexpaIR btbN@irfacé Hisntbt& R tidbd RhoBhslahEody
di sposed on an outer surface portion of the inplant
whsaymplapeds | ui d swel | abl e material configured to
expand an outer surface dianeter portion of the
i npl ant body when inplanted. 37. The lacrinmal inplant
30f afMe tdcriedahimplari/ofny of et 2743@, abmpessg atleast ofie af a first
first drug insert disposed in the proximl end rtiog,
dgie igsesdispnsed rugeipreamal endsprstien of A s¢9oad drag lgﬁelgalapose in the
o e I . s .
AR e Bor8 e or WP p g PR o sEEA T AR nlibihe fluid flow
tharonaighi the limpliangbaty dndas¢luding aelepstsad expofedserfeondandigneed to deliver
to deliver a sustained release. 38. The |acrinal
aFWﬁPBﬁ#“E%ﬁ%Iain137, conprising a cavity in the
proxi mal end portion, the cavity configured to house
the first drug insert in the formof a drug core, the
38r ug The fasrimet Inplianefzclainy 31, cagensingdrdaviy irethetsoximahend
. eye. The | acr.imal implant : . 0 '
ooy saiiy delfiay el Bl MR PR R PG B e core, the
didgecoeaiticludinponfiisg ugad cofifined ® tidwe asegand drug insert
in the formof a drug core, the drug core including a
second agent configured to be received by a nasa
ass X f e i i . . .
3?’an gﬁ? 12}0?]1121621} iﬁ‘g@?gp%n oé" 'EFa'é'rﬂcg ??Ttl?r @8,”&&&%@5 Egsdlty in the distal
end portion, the cavity configured to house the second drug insert in the form of a drug

core, the drug core including a second agent configured to be received by a nasal passage.

40. A method of manufacturing a lacrimal implant insertable into a lacrimal
canaliculus, the method comprising:
forming an implant body extending from a proximal end of a first body portion to
a distal end of a second body portion, including
extending the second body portion to a longitudinal length which is less

than four times a longitudinal length of the first body portion; and
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canal i cul us, the nmethod conprising: form ng an inplant

body extending froma proximal end of a first body
w@orwises2g o a distal end of a second body por t PGHS2008/010479

i ncl udi ng extendi ng the second body portion to a

| ongi tudi nal length which is less than four tines a

| ongi tudinal length of the first body portion;

andconf i geonfigurinpethp peosimmal erelnohdaheldistaé el st rebpeetidely define,

respe lvelﬁ defi ne, when anted in the |acri

I
canaMiengelanted ip g Iaalamﬁwanﬁile&vwloré& Inghgrogimal axis and a
| ongi
such T OFRL e Py Tk sf oL B BHSE L Thale APl body i
di r econfoguaéd to dli're;;ﬁohaﬂ)ebiadi layeraliypagasiist at lehst agtortion of the lacrimal
portion of the |lacrimal gglculus I cated at or nore
i st SPaigulys Josaidd 4t of FRore ARk q f eanahodlis YatiEs nod of
cl ai m 40, wherein form ng one or both of the first

body portion or the second body portion includes
4 or nilihg nethedeefelaion4d, iwhminé@iirrang bye di bsb o€ theafimsubady, portion or

sen - a | ar,..colu e barrel -1i ke
e R WL e s Gin 1 GRLERT ipterRg iy -3Rpo S annutar,
sGhRSSTSR CEd10Mallilke] SEbBFEAke hr JE@fbnaﬂleaﬂtleﬂﬁ&ﬁﬁte fmkﬁkﬂﬂed
body. portlon 42. The nethod of any of clains or 4
projedijea havingfairassmigctional sice grratas denn gordiacent implanidedy portion.
formng a dilator generally narrowing froma | ocation
near a proximl end of the second body portion to the
49i st dhe eieth@f oft dhg oTetaind 4008 ¥ 1 pohéreidforrding tHdseconrd Bodly portion

of anéggn clains 40-42, wherein formng the dilator

inclrdes durming p Glalr gencsaiienarsqyying froms o Igsation neaie Rrapimahend of the
e proxi mal

SR £p 8 pETERAERE e O R BRAPRIrbEY £ o

t he second body portion, betmeen abaut 1 degree and

R R M AL hp—

adbelee kit fdce @mp@%fﬁﬁ@lnﬁﬂﬁﬁ%@d?%ln%hshﬂé@|ﬂ=&1€§h_edb§d¥%i édr the
fluid swellable retention elenent near a distal end of

praxémal endofilarisecpod bo@npomm raidiierdgstali eng od ithegsecpred bodyi pprtion,
mell retenti Ie it such. .t hat | ateral. .. : .
et)\évlc():g% gg%uﬁ 1 t € ee Pt {He eéref*eg v¥1f1h re ec:talto rrtglF Ff%r;gl%{dmlaédlstal axis.
confi gured to blas agalnst at least a portion of the
| acrimal canaliculus or a lacrinmal canaliculus anmpu

4nat dhy MRt efraviatsiaime 4Budy Wheremismaingige Sa@ndmélon Theludes
d‘gg&ﬁﬁ’ga b mel&i)lecxle?e'n% élQ: %f]it n@ﬁ? %ét%loe&?/ ‘Wﬁﬁ’gg?% %ortlon,

tercsurface portion o ant
irsbvedih gadhik posived thlelfhild é@ella’ﬁﬂreremmbn elenienamychahatcd latend expansion
r n [ i.n I n f fi
thereo?L relatwgr[t3 {hséI prgxi(rjr;a? g)%%,l is %orellftlguree:(fl tsot blgs gga?nst gt least atportlon of the
lacrimal canaliculus or a lacrimal canaliculus ampulla anatomy when the implant body is

implanted.

45.  The method of any of claims 40-44, comprising coating an outer surface portion

of the implant body with a fluid swellable material.
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drug insert in the first body portion or a second drug
insert in the second body portion, including

wEo®onsses ng at | east one of an exposed surfaceCDUS1008010479
first drug insert adjacent to the proximl end or an
exposed surface of the second drug insert adjacent to
the distal end to provide a sustained rel ease of a

46ir strhagfuﬂtodwf ahy D€ chinds 4ga5t corﬁpiw@gﬂlispﬁuyg at4dast éne of a first

nmet hod of treating a patient havin @Wt one of an .
deigdngerisigthe first BoﬁiiéB‘HF‘PBPF 3 F ALY ms% rra segpnd body portion,

il sYtng'J %5@@&} of?ﬂcéf w&&%&ﬁke e3 ﬁl%rfﬁgtrdrgg 11@@11 adjacent to

|nne conprising: Inse
tHegeoximal ehdpt anéxposddosuaface efitie secumd| drog inveit adjacent to the dlstal

nal i cul us of the pati the | acrimal
Iafﬁmrpg R Susiaineal Igz5e Eaa”vst 3R Q1 i 5PN ar%?“ Sgectively.
second portions, the inplant body extending froma .
proxi mal end of the first portion to a distal end of
47 he gemethdd pbircatong a petti?npha)/)iilgml least dnelef améyegdigorder, a respiration-
?IIU nal OXI |s and th diﬁh@l Xis .
roane s P e iner o wf Bmisasefidsarfi & ap impsager
dis6rfet, I8¢ BB niphiding: When inplanted in a lacrim
canal’i cul us, an angled i ntersection exists between the

pr oxinsatting,a lecramal itpdandiingo at leasticneflanrinyl senaliguls of dxepatient,
| ant body agai nst at |east a

f
ﬂﬁégFFgﬂl %Fﬁng3%$R%3| canal iculus |l ocated at or nore

di stal toafimphat bedy, afcledifiy Aistard sofld portiodashe Qﬂlﬂaﬁlfbody
a first dru%ilnsert di sposed in the first portion or

sec oﬁ’é‘eﬂﬁhl}@ offs @ Proximalrde thefifshgodtieadnd dialiend of ﬂt@r?@wnd
firs ﬁﬁ &gmq{éi&lﬂ Gr‘ﬁ §lcﬁﬁgm.1&1?|a’l;§rg itg?al ax#sland the distal axis

resp ctlve provide a sustal ne
agenﬂd@nngaﬂempmdumgémnﬂaﬂ@ The nethod of claim47,

wh ' t | l.ud
eoncor 1 enfISRIRSEDAg coRErEEryRat e Rheh PORIRGIES inafasgmal
an i eﬁrﬁaﬁEé'llus diy eﬁ%ﬁ’fd ifferdeBBor B0LEBELRRAYhe ﬂgxfn‘i‘zﬁ aflissindlthe distal

end of the second portion is noved into t | acri mal
canahxis fdrusjasingat I¥ise a pettiodofghe amylant baslyagamsuat least @ gortion of

ICgSP ,fﬁglﬁg%g%lqu?%lbqn tlggateé;ate({r:{g?rﬁldgﬁ%}%o gncang¥cu qrr%lmrvtapure and

47- 49 1eeABRE S h mstﬂﬁ%ﬁﬁéﬂﬂ dispbeedlinciid fimt pdnm@h @Rk sédvatl drug
_has been |nserte a second lacrimal inplant
inspit dipgpeeg 1atthe segerd peréions the fisstaadseeandgirug nsedeenpdigured to

reﬁggégf\/efyoﬂrb%% Q%u?tgmeﬁwaéé/sglof gfﬁrgt' a%@nt or a second agent.

48. The method of claim 47, wherein inserting the lacrimal implant includes
concurrently dilating the lacrimal canaliculus, using an integral dilator of the implant

body, as the distal end of the second portion is moved into the lacrimal canaliculus.

49.  The method of any of claims 47 or 48, comprising removing the inserted implant

body from the lacrimal canaliculus.
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50.  The method of any of claims 47-49, comprising replacing the lacrimal implant
that has been inserted with a second lacrimal implant including at least one of the same

first or second agent following an interval of time.
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