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patent document pertains to lacrimal implants, methods of making such implants,
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20  (e.g., pulmonary or immunological disorders) using such implants.

BACKGROUND
Dry eye, including keratoconjunctivitis sicca, is a common ocular condition
that can require therapy. Dry eye has been experienced by a broad demographic
25  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.



In addition to dry eye synptomrelief, a variety of challenges face
patients and physicians in the area of ocular, respiration and inner ear

di sease owodneanse®s managenment, includi ng adequat e drugPOT/UsSRé08/010479

t herapeutic agent delivery to the 10 eyes, nasal passage or inner ear. In
ocul ar managenent, for exanple, many current ocul ar drug delivery systens
require repetitive manual adm nistration and are often ineffective due to a

Lack of ‘patlent \GARPLIADE fead ol AGSANRIRNfGHS FRAGRRLERLL ARGuaHRC! Ng Lhe

eye. In order to treat eye Infection, mrat 1 on of an ‘eye, gFauconma and
ot her 15o0c Wlearg ithes@aibbsinaratde s Bodimstanced sargs tear flovHdockage tapheigues agents are

often requiired to be admnistered tqQ the eye. A conyentional nethod of drug
del i very iéana"? ala?le_g?hedw@aﬁgﬁm 338%%9%#%3&%%%@ CRETETB! OTBYi cal eye
drops, thoygho&lidfGldl bf1aseAhuRFizh i fol seAIGRE pﬁllﬁial@%@nﬁéﬁmﬂh%ugﬂm an eye

drop is instilled in an eye, it often overfills the conjunctrval sac (i.e.,
t he pocket poedederes camproyde thndedited resulits)f bleaksngiganflo@so brsatadryalye,porti on of

the drop to, be | ost due to overfl.ow of the [i rgin and spillage onto the
cheek. 1 dbare gnroriyrpishoastyBien Bl Binauh i SpRTLRaMeRNy on e ooul ar

surface can be Wagh8®ioAYSYry et rh REIREO Y Rick 261 EHiRkn R TAdd sadles, t her eby
diluting the concentration of° the drug before it can absorbingly treat the

eye. Mor eowad physigiagsin the arselof eduldr, wespirafioreandhimper epr disghseordisordasf f ect f or

about two 25hours _post s | i catio aft er ich additiopal applications of
the drugs SPOTE R, Hshss kfGhe @ e KN B Bt R AR e

desi redodr uges, fh@ﬁa&@@%ﬁ%@omﬁéf dak.. In ocular nishagORBEHI A eRGMPR] niaBN 3geEmNt
difficulty, patients often do not use their eye drops as prescribed. This
poor conpl iogHlEE desgflabizery sy steps re@tireagpgiisive maal irpinigtraen apd ag Aenbur ni ng
sensati on e i tl stillin
oye drops 1 RARREVEUC 1% BUE of pAR? O ANRRE oo S BT ch BN o1 vl
Att or ney DaedchingNhe ey@755. 044' V01 reflex to protect the eye. Therefore,

one or nore drops m ss the eye. O der patients may have additi ona
probl ems instil Ilpﬁgﬁ%ﬁﬁﬁ alfys “E‘fgc%‘?"c’ﬁ? atn?rg;f‘)t‘% t 0 en E?O%ﬂ“g‘éth?reased

Vi si on.sPedjcaiaf ifzes¥ad oPENXELHAL Bhips BPBbAIHeRPEuROSEnE drb babh td@fredto Vel | . I n
a field different from ocul ar managenent, control of respiration-rel ated
be administered to the eye. A conventional method of drug delivery is by topical
drop application to the eye’s surface. Topical eye drops, though effective, can be
inefficient. As one example, when an eye drop is instilled in an eye, it often
overfills the conjunctival sac (i.e., the pocket between the eye and the lids) causing a
20  substantial portion of the drop to be lost due to overflow of the lid margin and
spillage onto the cheek. In addition, a large portion of the drop remaining on the
ocular surface can be washed away into and through a lacrimal canaliculus, thereby
diluting the concentration of the drug before it can absorbingly treat the eye.
Moreover, topically applied drugs often have a peak ocular effect for about two
25  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.

30 Instilling eye drops in one’s own eye can be difficult, in part because of the normal
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5(e.g., allergies) and inner ear diseases or disorders often requires
repetitive manual digestion or other intake of a nedication (e.g., drugs or
ot her thewapeamtd3es2agents), and as such, can be i neffect iP¢@/use@siom4ad | ack of
pati ent conpliance or non-localized drug delivery. 10EXEMPLARY ASPECTS AND
EVMBODI MENTS OF THE | NVENI TON The present inventors have recogni zed
various prom sing techniques to increase the residence time of tears on an
eye and delLygr i Bl g eq. Phdieford BRE BPRISH BroBIRNY rhils HiGyeY Blagasal
passage, inner edr or ot her system ese techniqués can include placing a
renovabl e, patientoptaiydnaaé hdditdong preileas insgllingalropsale t¢ Bithptigninstehdioessh a

| acrimal pungtum and into the associated canaliculus. It . Ls believ t hat
by desi gni 9 IEEFRSFEIVISioR| BEiAE AaY PRy m%p?méatf@atpaﬁf‘e@'fﬁ?ulw S_Weﬁﬂ_

nasol acr i mal _dr a3 AFREEIroRPbLAR mEHEERIch:, 306k BTkaBlrafiGiRhitegn. [ n the
ocul ar anatony can be satisfied. In this way, the present lacrinmal inplants
can ovebcorfegsalergods) afbindenedn disessea os dspateedofidn neqeinesirepgtitiveynanpel r el i ef |

such as beipg .20 irreversibl.e in.nature, and ocul.ar .dru dm ni stration
(o g, - man iestibopr PhEE ke O 6im Gicalon (S BRses X BURF ks Beiedn

conpl i ance,anaskeoh, i béRlkeife@RR! duedd h ¥bk dtpalief-doffpiahssh rdallovaizéd
Further yet, the present inventors have recognized that a |lacrinmal inplant

can benef i tdrig delivene or nore of: the ability to be easily inplanted and.
removed 25 without nuch biasing of the lacriml punctum or associ ated
canaliculus, the ability to be securely retainable in the lacrinal

canal i qgl us UPEXEMALARY ASEECTSPIND BMBODIMENDS OFETHE INVENITON to a
particular |acrimal punctum or canaliculus, the ability to permt tear
fluid, drug or Othecressgeinventorshaypreqoenized ¥anusdiramisipgicchyiguestP and, when

made and u I | t LLJt for the

At t or ney P?ﬁ%ﬁ%’? t&%s@%g%ﬁ%@%&g{easuﬁﬁfé eed%h %I(%gg%ﬂyz%fgh?ge@e(gg% of one or
nor e drugs thérapdutierageitas apeeite] tasaDpaskageainnar eesiroder syterapdhtsec | evel for
an extended period of, tb’%. ) Lacrbgal 4 | ant.s for freati ngﬁdi eases
or di sor dertechaiquegcantingidg plaginee? rmavakls ap é}?thnﬁ Y 98 el AT EAREimAkt hods
of makij3g SiHlE)th't MRb&H £1acARM1 PRIRAASN® intS kAL At Chlaiculus 8RAL r at i on,

i nner ear, pulnonary” or 1 nmmunol ogi cal di seases or disorders using such

i mpl ant s arbelidvesicthatdeddesigning lagombleimpdants Hatgtikizg the f¢nturssipf et mat t er
descri bed herein on-limting |.ist of. exempl a a cts. and enbodi nents
i's provi dedlaﬁ‘g?‘ér.imgl 'fllﬂageaﬁs#%ﬁ)abfﬁ}lcgmfoﬁﬁlg‘gﬁ)rflg% tere?eglﬁfgnén ﬁ’gcorclllﬁngl

canal i cul Usina@@iiPéandeNgtisfied. In tiAB waPihebresetierimaimslimigcdn swedrcomnel second
portions, the inplant body extending froma_ proxinmal end of the first

portion to samgicfitag drapdaels asseeiaed wil cgert @i eye relief, such as being

20  irreversible in nature, and ocular drug administration (e.g., manual drop instillation
or digestion), such as poor patient compliance, waste, untimely application, or non-
localized delivery.

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

25  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
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the proximal end of the first portion defining a |ongitudinal proximl axis
15and the distal end of the second portion defining a | ongitudinal distal
axi s; woO 20692032329l ant body configured such that, whenpPcmisasused4rn t he

| acrimal canaliculus, an angled intersection exists between the proxinal
axis and the distal axis for biasing at | east a portion of the inplant body
agai nst at least a portion of the lacrimal canaliculus |ocated at or nore

distal o auganahl Llikd SUEKRUILAe oRRilre BReYBERRNEABaTRCARASARG! | o1 Of

t he i npl ant i nc es a longitudi na ngt avin nitude | ess
than four tdesiesd thetapagtid ledelfat an extgtdedgferibef timest portion of the inplant

body. 2. The Jacrinmal jnplant according tq. aspect |, ereip the inplant
body i s 25confi glcﬂcgawéﬂeﬂlafqﬁafpr g?ﬁt@ﬁgipsgasq%mérsgsfﬂﬁ i dé%erogﬁf@ berGeen the
proxi mal - ax{3; @y 'f‘ﬁ:ri%a?thﬂ*)laﬂfg', FiefoiObf tAkeisnéh intMhASLAd handdisod acri mal
canal i cul us. 3.” The lacrinmal 1 nplant according to any of aspects 1 or 2,
wher ei n 5t hdrdatipg aculat) ochpiraorg onridr gan, pdlmanapaoet inghiyological shigshasgsalry i nhi bi t

fluid flow j.nto and thrqugh .the 30].acrinal canaliculus. Attorney Docket

Nn.: 2755. (fiﬁﬁ?g?s “Wﬁb%bﬁ@é?gﬁéﬁéﬁ%ﬁggs/ 010479 4.The lacrimal inplant
accordi ng to anyr@bets MBfkttelthd subl® h@itRer deRtibbdher8itda Abnlidgitihk 1ist ofPor ti on
is integral with the second portidon at or near a proximal end of the second

portion. 55x¢hpldraesnentsiand epibedimenttisipddovided berany of aspects 1-4, wherein
one or both of the first portion or the second portion includes a fluid
swel | abl e retention el enent configured to expand. 6. The lacrimal inplant
accordiing tQ aspgticrigal Wipladt thsérfed] SBEOA thepidial c@thliculus, comprising:

an implant body, including first and second portions, the implant body
extending from a proximal end of the first portion to a distal end of the second
portion;
the proximal end of the first portion defining a longitudinal proximal axis
15  and the distal end of the second portion defining a longitudinal distal axis;
the implant body configured such that, when implanted in the lacrimal
canaliculus, an angled intersection exists between the proximal axis and the distal
axis 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
20 wherein the second portion of the implant body includes a longitudinal
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
25  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

30 lacrimal canaliculus.
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10i ncl udes the fluid swellable retention elenent, the fluid swellable
retention elenment configured to expand |laterally, relative to the proxinal
axi s of twe 2béwmse32gorti on, when the inplant body is inplPamtusdo0sDio4The
| acrimal inplant according to any of aspects 5 or 6, wherein the fluid
15swel | abl e retention el enent includes a portion configured to expand
laterally in a direction away froma |lacrinmal canaliculus anmpulla when the

i npl ant bo i S A . i i . i ng: of
aspects 57 unoro a8 dmphiny ErAEIS B of APLAT RCRRLM DR AL
porti on conhé fitst partion iepepral with treaktond poraomatrergteaomptoawaalend of #dor i mal
canal i cul us an%ulla when the inplant body is inplanted. 9. The | acri mal

i mpl ant  acSEFUYRTEY any of aspects 1-8, wherein the second portion

i ncl udes an expandabl e retention el enent conprising at | east one of a coil,
a 25braid, a stent, a mesh tube, a suture, a thernoset polyner, a

t her nopbastS.c, & hedatrimaltimpdandbt@rding o amyt of aspects $Hapdiermmongontiteiofal , t he

expandabl e yet.ention el ement confi.qure 0 nd eral | o formthe
ool ed i nt APEBET Poioniar i ke it hiehues o TUAT AP Eietonkbi slsi® boc ke
No.: 275.5.QAANd W4a8/ 032328PCT/ US2008/ 010479  10. The lacrimal inplant
according to any of aspects 1-9, conprising an expandable retention el enent

di sposed around a portion of the second portion, the expandable retention

el ement configured to.hi.as the second, porti.o L from | 1l. of the

Cacr el Codhari i ASBAARE s REARE P Rppt O p AP Bt Biriad ocCor di ng
to any 10f apgeddsshd flh{d sweliabRirbtehtiéh Slement theoidid eweilaklé vdaficarel@nentmenber
novabl e between a first confiauratLon and a second confgguration; the arm

member, i n ORBgYRd & expand lyerallyi isletive fas s pagrimah s gt thedistpartien. body f or

i nsertion Rﬂﬁ%t g | {' l. igulus and, in the second 10confi guration,
| ateral ly exf%nhaﬁ?%gﬁﬂgﬁgé%e @?@g&of t he i npl ant body.
7. The lacrimal implant according to any of aspects 5 or 6, wherein the fluid
15 swellable retention element includes a portion configured to expand laterally in a
direction away from a lacrimal canaliculus ampulla when the implant body is

implanted.

8. The lacrimal implant according to any of aspects 5-7, wherein the fluid
20  swellable retention element includes a portion configured to expand laterally in a

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
25  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.
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12. The lacrimal inplant according to any of aspects 1-11, wherein the
second portion includes an integral dilator, the integral dilator generally
nar r owi ngworoew@2328cati on near a proxi mal end of the seeomdSp@si@m to the
di stal end of the second 15portion to facilitate inplantation of the

i npl ant body into the lacrimal canaliculus. 13. The lacrimal inplant
according to aspect 12, wherein a dianeter of an integral dilator tipis

bet ween abqt O'ﬁe%éﬁﬂlmgﬁﬂeﬁlt Mrﬁhggﬁ %1% ?fgﬁb%é%é TRt gélﬁpriﬁgéﬂn The lacri mal

i npl ant according to any aspects erein an outer surface
sl ope of t hepamiablprrafention elieorent disposedisrued afpootont ¢fshé secand portiveathet he

proxi mal end of e secon ortion to the distal end of the second portion,
i's between eéB?Ri’PL ratgap%g]g n%%’%‘tgufé_tﬁgbqséé%Se(ﬁlo’ﬁ“ﬂp?‘g’é’ﬁé‘@iay " fe distal
axi s. 2515..JlifofBE [dcBRlal CAMRMRAS B56PEHRG0h0 any of aspects 1-14, wherein
the second portion I ncludes at |east one undul ation. 16. The | acri nal

i npl ant 5according to any of aspects 1-15, wherein at |east one of the

first portign or_the secand rtion c ri ses_at st .one
|t or o atldry - S0t SO RN PegoTog i B R RRRes ARG hBR e sggond
barrel -1 i keopii igehuid&lan dAriemekdber MAYatde bkfeehid flrstZ6afg@AA¥R dnd a second

i nternmedi atel y-di sposed projection having a cross-sectional size greater
than an adjcapBguratiensthearmbogmnbsnrin thenfirst donfigurasionadippasableiatgiigghe accor di ng

| cact par t ARG e SRR R R0 SRRER s RO BT o 2" 2o o

proj ectipon ceaffirgtisedaterllyatend@sie fivin e s1@a6f theli@plahtBddypunct um when: t he
i npl ant body is inplanted. 18. The lacrinmal inplant according to aspect 17,
wherein the second portion 10i ncludes an el enment extendi ng or expandi ng

lateral Iy ipto apl 460t R im%%ﬁlla-&&)%iﬂﬁ to any of aspects 1-11, wherein the second
portion includes an integral dilator, the integral dilator generally narrowing from a
location near a proximal end of the second portion to the distal end of the second

15  portion to facilitate implantation of the implant body into the lacrimal canaliculus.

13. The lacrimal implant according to aspect 12, wherein a diameter of an

integral dilator tip is between about 0.2 millimeters and about 0.5 millimeters.

20 14.  The lacrimal implant according to any of aspects 12 or 13, wherein an outer
surface slope of the integral dilator, as measured from the location near the proximal
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.

25 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-

30  disposed annular, semi-annular, column-like, or barrel-like projection, the
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anpul l a when the inplant body is inplanted. 19. The lacrimal inplant
according to any of aspects 17 or 18, wherein the graspabl e projection

ext ends |woOep@ld3g32Brom t he proxi mal end of the first poPCITars2008/01@79
15direction that is parallel to or away froman eye, when the inplant body
is inplanted. 20. The lacrimal inplant according to any of aspects 1-19,
wherein the inplanted angled intersection of the proxinmal axis and the

di stal axi sinéeﬁn@&i%t:gﬁg(zi%%gsgd %g@géotioﬂﬁlaq .raecq§ss-se%&%na-ﬂ§r°zel tdrTdn 4dTP! ant

according to any cts conprising a therapeutic agent. 2522. The
| acri mal i ngdjaeatt iaptant Bodgpoioaspect 21, conprising at | east one drug
insert including a drug core, the drug core conprising the therapeutic
agent. 23.The lacrimal inplant according to aspect 22, wherein the drug

core conpriiges athdfaRhaORHISKAERRGNN haCer Ledehiletofotiat ai ned el ease.
Attorney Docket No.! 2755.044W1 2009/ 032328PCT/ 082088/0 0479 24. A

kit conpri Zraspablegrojactiamexteriding atricasapartialdly frgnt the proyximil esbefshs fifst 23, and
an instruction faqr using the.Iacriég?_i npl ant to.t{eat anleﬁe gisease. 25.
A kit conpPli9ry HeEamRRla RRgiech o PoHievERd g SartAgalng! APabt 18Pt s 1-23, and
S5an i nstr uguhefnd @herp_ﬁieriﬂlpld?@bb%‘:fs'iﬂiﬁla_n’téapI ant to treat a _
respiration-rel ated di sorder. 6. A kit conprising the lacriml inplant

according to any of aspects 1-23, and an instruction for using the |acrimal

i npl ant to 1t8r eatThae:rIacl:rli]rrnla rimep?z{nt gllccso(%(rl%g rto aspect 17, wherein the second portion

10  includes an element extending or expanding laterally into a lacrimal canaliculus

ampulla when the implant body is implanted.

19. The lacrimal implant according to any of aspects 17 or 18, wherein the
graspable projection extends laterally from the proximal end of the first portion, in a
15  direction that is parallel to or away from an eye, when the implant body is

implanted.

20. The lacrimal implant according to any of aspects 1-19, wherein the
implanted angled intersection of the proximal axis and the distal axis is at least

20  about 45 degrees.

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

therapeutic agent.

25 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.

30
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1027. A lacrimal inmplant for insertion into a lacrinmal canalicul us,
conprising: an inplant body non-linearly extending froma proxi mal end
portion peeizbevsatzBe within a vertical section of the | acriusadosoanad i cul us
to a distal end portion positionable within a horizontal section of the

| acri mal canaliculus and having an internedi ate portion therebetween; 15the
internedi ate portion partially extending in a first direction toward the
proxi mal e porf i - pard L alts i i I-f.8Ch 1 t oward
Phe di st al ond porteolish iy Retineb SRt (oldhodRy R hitel ], e

canal i cul usan ihftenctiop femtsidgoitiy latrimed implaat doytrdat ars eye dis¢ase.al | y agai nst at

| east a portion of the lacriml canaliculus |ocated at or nore distal to a
canal i cul ar curvature; and 20wherein the inplant body inhibits fluid flow
into and thrsoughy kh&ohffisingihe RRARal flpIUSt accgl%inthlaeank%(fﬁéﬂE%is 1-99)] 2881
according to aspect 27, wherein a |longitudinal I'ength of 'the inplant body
posi t i ohablaa insttustinn férensing the taxkinsd onplent toftreahe ré¢spuatioratel @6t disatdecul us i s

| ess than four times a longitudinal |length of the inplant body positionable
wi thin the horizontal section of the lacriml canaliculus. 29. The '
lacrimal i my antA &acohPridthgltRe RBMR] idSIRACIcSordingto 24§ of WERCRI 1023, hadf i r st
direction extension of the internediate portion is at an angle between
about 45 Atandnsteietioh iferkusing\he lacpinss iroplavto tredban wer eardlisobdant 135 degr ees
relative to the second direction extension of the internediate portion.

30. The lacrinmal inplant according to any of aspects 27-29, wherein the

Si ntermedi @&7e Pk ldcgimadanplaat foy isitRmdatd Nladriinbl Ehalieulas icomprisiaghbst anti al |y
opposite the second direction, toward a | acrinmal canalicul us, anpulla when
the inmpl ant bodyan 1§1pilq43£§|baﬁy aen-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,;

15 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

20 wherein the implant body inhibits fluid flow into and through the lacrimal
canaliculus.
28.  The lacrimal implant according to aspect 27, wherein a longitudinal length

of the implant body positionable within the vertical section of the lacrimal
25  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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31. The lacrinmal inplant according to any of aspects 27-30, wherein the
second 10direction extension includes a |ongitudinal dilator having a
gener al | ywoan@ases28hape rel ative to the first directi onPextuseasom47and
wherein a radius of the generally concave shape is |less than the radius of
the canaliculus curvature. 32. The lacrinmal inplant according to any of
aspects 27-31, wherein the second 15direction extension includes a

| ongi tudi nafeoflel MPLLIIRY 48 Hedte0ARRRIL 1o/ RN JHORRG: ERLALLY Br &g the Tirst

di recti on extensi on. acrinma |H%1ant according to any of
aspects 27-m2rmadigtegortidnne second direction extension includes a

| ongi tudi nal dilator having an axis substantially 20perpendi cular to an
axis of the first direction extension. 34. The lacrimal inplant according

to any of agpectgedferinal i ?z{rﬁiaacd?&ing?@?%}égft%gg&s bNO9PHRKledheend portion

or the distal end portion Conprises ne i nternediately-di sposed
annul ar 5 seéntermetiate portionglantiaily éxtends om a theird diredtiok csubStaniglboepposite thee

i ntermedi at el y-.dj.sposed praoj ecti.on having a crqgss-section j ze greater
Lhan an ad PRV HO, A R bR R e et b
accordi ng Qngakﬁpf aspects 27-34, conprising a graspable projection, the

graspabl e projection extending laterally fromthe proximal 30end portion.
Attnrnnv El nekot No 77gc 044W1 WO 2009/ 032328PCT/ US2008/ 010479 36. The

| acri mal inplant_accordi.n 0.an f aspects 27-3 onpri si a fluid
swel | abl e :‘T’Et er i%eqﬁ‘frgﬁ%lég@%a %’r‘giﬂth? %?f%ﬂ?%“%g??.ﬁow o ﬁg St ant
body, tbe fditebGorsyabsidll Rciabes iclgita@nhl dildt@that thgex@meehligtoatdvershapy f ace
di ameter portion of the inplant body when inplanted. 5 37. The l|acrinal

i mpl ant  acaelpvaly the fiast dirsetiempension andwhersanp radsef the gencadlly one of a
first drug cbﬂga?e.tshgx%e}sqig?%gﬂ%dlﬂhé pagiil%ro%h%aﬁ@lﬂup Q&Jvht(taﬁe.or a second drug
e dlstal en

i nsert disposedin portion, one or bo of the first or
second drug inserts inhibiting fluid flow through the inplant body and
including at |east one . . :

32. The lacrimal implant according to any of aspects 27-31, wherein the second
15  direction extension includes a longitudinal dilator having a generally convex shape

relative to the first direction extension.

33. The lacrimal implant according to any of aspects 27-32, wherein the second
direction extension includes a longitudinal dilator having an axis substantially -

20  perpendicular to an axis of the first direction extension.

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

25  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

30  end portion.
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10exposed surface configured to deliver a sustained release. 38. The

| acrimal inplant according to aspect 37, conprising a cavity in the

proxi mal wodopastizen, the cavity configured to house thecTiussaosaiags i nsert
in the formof a drug core, the drug core including a first agent
configured to treat an eye. 15 39. The lacrimal inplant according to -any
of aspects 37 or 38, conprising a cavity in the distal end portion t he
cavity confygur t } t drug
core, the c?PUg glg}eelg?ﬁr@%ﬁﬁlp%%‘?g&gg@ggcfgéfég%ftﬁg%érg ?ggée t E?{e]cig ved by a
nasal passagellatl madétial Aisposddash af om@rnsutface perting oéi theaorplambodyyphant
insertable into a | acriml_ canaliculus, the method co risin

formi ng an flui$hrHpiablgmatesal %mg‘lbedftPGﬁ?aand;ﬂ”(ﬁHt?Faﬁurf@ﬁ"cl ;netderpgytg)[n Yody

portion to g i b0k i nd body portion, including 25extending the
second body por %ngﬁg P |tu |naI | ength which is less than four tines
a | ongi dudi nal length of the first body portlon and configuring the

i mal t di st.al dt t d wh | ant ed
Phe | acr i i cankle el mp o AEoriaE FFob LAPRET 2 452DsComlliang BRBTE udi nal
di stal axi gpthah ﬂrﬂt&ﬁéﬁﬁéﬂ ﬁisp@&dﬁﬂ%@pr@%ﬁﬁ‘al%ﬂ@boﬁf& o3& seRdAndrypody i s

configured to directionally bias laterally against at |east a Aftnrnpv
| | nel ept NansetiGisgsediithe }d(ﬁtetlleod poftionhend erdrathraf thefirst drsetand drogat ed at or

nore distal. to a.canali h t o aspect

70, Cwher e rinteds BBk 3w ihroueh Hedmalae Pogy B 919 Sod.e Sebond
body DQOtIQﬂpbﬂﬁkﬁﬂ@&:&ﬁﬁﬂ&ﬂﬂt@Hehﬁﬂ%&ugﬁﬁwH@ae&ﬁEdlate|y di sposed annul ar,
sem -annul ar, colum-1|ike, or barrel-like projection, the

|nterned|ately di sposed projection having a cross-sectional size greater

than an aij%(.:entTﬂquJ:r?r%l 191%?%t B&!otrhlgg to aspect 37, comprising a cavity in the

proximal end portion, the cavity configured to house the first drug insert in the form

of a drug core, the drug core including a first agent configured to treat an eye.

15
39.  The lacrimal implant according to any of aspects 37 or 38, comprising a
cavity 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.
20
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
25 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
30 implant body is configured to directionally bias laterally against at least a
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10 42. The nmet hod according to any of aspects 40 or 41, wherein form ng the
second body portion includes formng a dilator generally narrowing froma

| ocat i on weanosk3ps2exi mal end of the second body porti onpPco/ush@sai®tal end
of the second body portion. 15 43. The nethod according to any of aspects
40- 42, wherein formng the dilator includes formng an outer surface sl ope
of the inplant body, as neasured fromthe | ocation near the proximl end of

the second body 61& BPthE:g %@%l@hﬁél glﬁﬁ&a?éd aft*a nRE ARt RPQXarﬁﬂEﬁth“

bet ween about 1 gree an egrees mnt respect

| ongi t udi nal dlsanHmwls 20 44. The met hod according to any of aspects
40-43, wherein fonning the second potion includes disposing a fluid
swel |l abl e retention el enent near a distal end of the first body portion,

i ncl udi ng djSposiigmtied fabwr&tng\e@b&,@@d £, Wk?é?ﬁ 'f&rﬂnﬂé SREH btk 6P tHe Mkt 2

| at eral expansion thereof, relative to the proximal axis, Is configured to
bi as 254gaibuslly pattidneaghe a@Cpod bod)y]pantlonhm:hlldmrfomhg@ahamomal us or a lacrimal

canal i cul us | &, an. ant bod is i 45. The
net hod accdpﬁgﬁﬁ1?%bhﬁ§p%¥3§§$®8%§mﬁbm§8ﬁmb8ﬂﬁwp ]g§F$N% an out er
surface porgrbRBtad, thdigtdrieliatiy- gasemfrégeauéd wv%Fgmog@pécﬁoﬁats%l al . 30
Attorney Docket No.: 2755. 044V% 9/ 032328PCT/ US2008/ 010479 46. The
met hod accareiteighemamadjaeint implest ody@ottion.conpr i si ng di sposi ng at | east one
of a first drug insert in the first body portion or a second drug insert in
t he second body portion, including positioning at |east one of an exposed

surfacgoof 42he fTheshettibdlgcdordiagiio asly eCapectt a0 bhel prirtiREbreing tkd an exposed
surface of the second 5drug insert adjacent to the distal end to provi de a

sust ai ned réPekRodympogtian inshudgyfoaming a dildatgmgrallyarrowieg feer lpertjon 47
A method of nehf A egl'ﬂa Genld® 'tﬁ@gecgﬁd/ fia(%gf n[g{]’tlbt? fthe f‘s?al%ild 38 ufeYec U P, er

resp|rat|on re i sor y dlsor an i nmunol ogi ¢
di sorder orpoation.

15 43.  The method according to any of aspects 40-42, wherein forming the dilator
includes forming an outer surface slope of the implant body, as measured from the
location near the proximal end of the second body portion to the distal end of the
second body portion, between about 1 degree and about 10 degrees with respect to
the longitudinal distal axis.

20
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

25  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.

30
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10i nner ear disorder, the method conpri sing: inserting a | acrimal
inplant into at | east one lacrinmal canaliculus of the patient, the |acrinal
i npl ant CEORPII3LEDS an i nplant body, including fiPst/tapa)ssewond
portions, the inplant body extending froma proximal end of the first
portion to a distal end of the 15second portion, the proximal end defining
a longitudinal proximl axis and the distal axis defining a |ongitudinal

distal axisy,  Thehifiol Ioaithe ROMYy SORDLAAGHS SUfbridiRd dishiiety duTpdsant ed 1

a lacriml canalicu , an angfged I'ntersection exists between the proxinal
axi s and t lmeaif atfabt dang snsknviin thiedebtrimpdatpottemser asepend drog inderttihghg npl ant  body
agai nst at | east 20portion of the.lacrinal canaliculus |ocated.at or nore
distal to ée%ﬂéq_q%&no O%Hf‘c\y‘é‘ﬁﬁg B‘_,’S"é?fﬂng aﬁ%aStaPeP AL PR %‘*r% < pf e dr ug
insert di Sﬁfﬁa%%msbﬁ%djdcéatm RRY froRimA en@ oS AL OsE $iGfdcBdE e sdt@Rsed in
the second portion, the first and second drug inserts configured to

r espect bveldrugpmsent ddjacers s the digtal andlte paevidsf a sustdinesk relegemef dhrshagent ohd

agent. 25 48. The t hod according to aspect 47, wherein inserting the
lacrimal i rﬁﬁeﬁ?ﬂdq‘?g?gﬁﬁﬁsé’§°t&‘6e&%urrent ly dilating the lacrimal canaliculus,

using an integral dilator of the inplant body, as the distal end of the
second portion is noved into the |acrimal canal iculus. 30 Attorney Docket
Na.: 2755. G4V 1A nthatholtgeing 2grimtbgringst teesons of 49 eyqHisordettfod accor di ng

9ot | 8RR 08 o TR SR P AR AP D00
47- 49, 190nghhéicagdiseidesthéghetHdd comprising:
inserting a lacrimal implant into at least one lacrimal canaliculus of the
patient, the lacrimal implant comprising,
an implant body, including first and second portions, the implant
body extending from a proximal end of the first portion to a distal end of the
15 second portion, the proximal end defining a longitudinal proximal axis and
the distal axis defining a longitudinal distal axis;
the implant body configured such that, when implanted in a lacrimal
canaliculus, an angled intersection exists between the proximal axis and the
distal axis for biasing at least a portion of the implant body against at least a
20 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.

25
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.

30
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S5lacrimal inplant that has been inserted with a second | acrimal inplant

i ncluding at | east one of the sanme first or second agent follow ng an

i nterval wO 200932328 These and ot her enbodi nents, a@carntsagsdio4and
aspects of the present |acrimal inplants and nethods will be set forth in
part in followng Detailed 10 Description. This Summary is intended to
provide an overview of subject matter of the present patent application. It

I's not intepged 4 r%{%%g&o?{ﬁeg%%eﬁ%f’ &ts %Bf"%%o&ﬁﬁxﬁﬁ&'x@&%ﬂdn‘gg nof the

present invention. scrlp ronis inclu to provide further
i nf or mat i ornnsdnedtimplaat podystom thataeritmahggrlalicdtis.on. 15BRI EF DESCRI PTI ON OF -
THE DRAW NGS In the drawi ngs, |ike nunerals can be used to describe
simlar conponents throughout the several views Like numerals having

di fferent IﬁiterTMEﬂhzs&%c&@&ing% walfés eé@av@.@ewmfﬁsflﬁ%fe%madgnﬁeances of

simlar conponents. The draw ngs 1|1 ustrate general y way of exanpl e,
but not 5Sby lagrymafimiplanit thet hambeenansedaé vethizosticomhlasrim@ting atgncluding ahe

t d | ust henpt f
Bnat om cal ERLGeoCHF GipE e o5 SE0R 4Bl TR BAS YR SLERe: | souo

structures providing a suitable environnment in which a lacrimal inplant can
be used. 25FIG 3Aillustrates an exanple of an isonetric view of a |acrinal
i npl ant conf i gurBiese andetheremberbthenist ddvantagtsend astecisinithapresantl associ at ed

canal i cul ar,_anat,Q il i ncl udi a su ially

per pendi cullgcm%lg%&antt r%’%@ llkg‘??/\gg?{&f oy Rt 13:@11%\&%?5 tgiilf:dl ant body
portiong. Abésoripiean. DDigik StmNeary 1521?1&5d&¥1€b\/18}21;V1d\é\@n%6}919ﬁ&338ﬁﬁﬁ’@T hd&2068/ 010479
FIG 3Billustrates an exanple of a cross-sectional view of a |acrinal

i npl ant  t akBeiPEesH Patent applicpiem| It & nat dntandegrigipraaiean explisiverr t he i npl ant
such as al Oé}ﬂaﬁéu@@ exfiatRion Bt @pdbdi@td RSl e DIRIBI Del&iftloni19 anat om cal

tissue structur
1ncluded to provide further information about the present patent application.

15 BRIEF DESCRIPTION OF THE DRAWINGS

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

20  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. }

25 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.
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S5FIG 4illustrates an exanple of a side view of a lacrimal inplant
configured to be retained within a | acrimal punctum and associ at ed

canal i culwo 20092132328, the |acrimal inplant including an iPoragseais/oti4rat or .
FIG b5illustrates an exanple of a schematic view of a lacrimal 10i npl ant
retained within a lacriml punctum and associ ated canal i cul ar anatony, the
| acrimal inplant including at | east one drug insert. FIG 6Aillustrates an

exanpl e of an isgeekR C Vi fisQftedad %&%@bﬁ%h@@&gaﬁm}i Voeq 14Rinke

retained within a lacriml punctum 15and associ ated canal i cul ar anatony,
the lacrimal inplant incl uthplgntdalporaonge nespoaldd tea vortgitudinal dxis of thel

canaliculus anpulla. FIG 6Billustrates an. e e of cr oss-secti onal
view of a lacriml inpl antmfpdﬂ%tns%‘('?‘&ﬁQﬁ’&gll’i“ﬁéﬁp%’a"}“l%eq ‘%{3(51050 8Rgi t udi nal
axi s of the 20inplant, suciAgniaedtinkbRfoREPBssublsffuctifd.! I ustrates an
exanpl e of an isonetric view of a lacrimal Inplant configured to be

retai ned within HG. dcri nal illpstmatesizn exathpds sba side etweefrmlacomabimplastt oy, t he
| acrimal inplant including a i on., 25FI.G

7Bi | lustrates an exanpl e of° lgglFeggg%rgé%fr’?‘%&g‘f%\%? g\‘/@%bf%% pRnctym A 5 1) ant

taken along a |ine parall eissbQated c@BichEAMAbmMPXthe IREimtdlémplaRt ant, such- as

along line 7B-7B.
: including an integral dilator.

FIG.S§ illustrates an example of a schematic view of a lacrimal

10 ' ~ implant retained within a lacrimal punctum and associated
canalicular anatomy, the lacrimal implant including at least
one drug insert.

FIG. 6A illustrates an example of an isometric view of a lacrimal
implant configured to be retained within a lacrimal punctum

15 and 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

20 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.

25 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

30 and associated canalicular anatomy, the lacrimal implant
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FIG 8Aillustrates an exanple of an isometric view of a l|acrimnal

i nplant configured to be retained within a |acriml punctum 30and

associ at esdocamaisex28l ar anatony, the |acriml inplant AttPornsgoRockes No. :
2755.044W1 including a portion disposable within a |acrimal canalicul us
anpul la and including an insertion-facilitating depression. FIG
813illustrates an exanple of a cross-sectional view of a lacriml inplant

taken along a | ne parall ehohfik d 8601 BB AYEnQl S pI @R SUch as

along line 8B-8B. FIG 9illustrat an ex e of side view a lacrinmal

i npl ant configured to be rahmillesidin¢liding anlissertionefacihtatotgudepesssioassoci at ed
canal i cul ar anat the lacrinmal inplant Lncluding an . .

i nsertion-facil |}ﬁgpﬁg de §t_§‘it85n?n i ?1‘?)%°Fq'§fé‘gpﬁélé’ée"éﬂf%k§ﬁlﬁf%_ of an
i sonetric view of a lacri nglphdfRAi@Rtldn@y liskipRe1d %o ReorlphbdinaPskiybf fhen 2

| acri mal punctum and associ at ed canal i cul ar anatony, the l[acrimal inplant

i ncl udi Ag a portion di sposiaiflantyduchianalang dioei8Be8B.canal i cul us anpul | a.
15FI G 10Bil lustrates an exanple of a cross-sectional, view.of a_ lacrinal

i mpl ant t aken a!r{;?i;g ali ne‘)l(lBgtFaé?ﬁaé‘IexPB‘pif ?fg%éef Ylﬁgiﬁgﬁla%{?flé\! igPlde i mpl ant,
such as along line 10B- 10Bonffils(@Rd td be dedainbd Wathipd BicEBxANMBlRSufand side view
of various lacrimal inplants configured to be retained within a | acrinal

punctum and 20associ at ed casfediated Fanaligrlar arajompdbe lacgieral fraplapbmpl ant
including at least one intgrmadl al el S PRARGSSaGQIRAL Proj ection.

10 - FIG.10A 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 portion disposable within a lacrimal canaliculus

* ampulla.

15 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

20 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

25 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

30 associated canalicular anatomy, each lacrimal implant
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FIGS. 14-17 illustrate exanples of an isonetric view of various |acrinal

i nplants configured to be retained within a lacrimal punctum 25 and
associ at esdocamaisex28l ar anat ony, each lacrimal inplant i Rcra$2ovg/oai479 east
one internedi atel y-di sposed retainnent projection. FIGS. 18-19 illustrate
exanples of a side view of lacrimal inplants configured to be retained
within a |acrimal punctum and 30associ ated canal i cul ar anatony, each

| acri mal inplant Attorney i%?%C%g?ﬂ%&4§%%lediiﬂ&laéégtiieégg%%‘wfﬁlpl ant body

non- per pendi cul ar angled inte tween first an
portions. FIG 20ill ustratfist anl sxempineplardt badyipsdgroesri ¢ vi ew of a | acri nmal
i npl ant confi gur ained within a.lacrinal unctglin 5and associ at ed

be ret
canal i cul ar anatlﬁﬂiy,%)t he I'ﬁb’?tfar?%ﬂ an ex3mpls of HeiserAPRis ‘8‘?1"&0 W mat eri al

cutouts. FIGS. 21A-22B il |ugliificBnfARBPIFEe RtaiReSWARINY 18%irRAl pudehunial
inplants configured to be retained wthin a |acriml punctumand associ at ed

canal i c@l ar anat ony, each draassonidted camiationlad @iatahydhe tpecomeal onplantr e
| aterally extendable arms.. Fl GS. 23A-23B i | Itus r%te exanpl es of a side view
of a lacriml inplant conff H’@@S%@WE%%@EC °PSin a lacriml punctum

and associ ated Gl bLAlbA i1185@4t0 B¥amp1BEof AGiHE MR dfMREMANAL ihipdngdi Ng an
expandabl e retention el enent di sposed around a 15portion of the inplant

body. FIG 24illustrates a¢pnéigureditebofetaingd mathin # tacuimahpeictemiaggr i nal
TPlant v e UL, o LaRLBEL B A, SRR AT RO 2 %
i mpl anti® 20configured to b@clhding onedr MdrBidierall} agtehdable @uict um and

FIGS. 23A-23B illustrate examples of a side view of a lacrimal implant
configured to be retained within a lacrimal punctum and
associated canalicular anatomy, the lacrimal implant
including an expandable retention element disposed around a

15 ' portion 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

20 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

25 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

30 configured to be retained within a lacrimal punctum and
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associ ated canal i cul ar anatomy, each lacrimal inplant including an inplant
body portion having a generally concave shape. FIG 26illustrates an
exanpl e ovoanoymseszetric view of a |acrimal 25i npl ant corCirgise@d/ot@dhe
retained within a lacriml punctum and associ ated canal i cul ar anatony, the
| acrimal inplant including an inplant body portion having a generally
convex shape. FIG 27illustrates an exanple of a side view of a |acrinal

i mpl ant 30configured to be,d.etidi-0eqnMchiak Cihk MR RGN and Att or ney
Thi cket No.: 2755.044W1 gégégkatedﬂganangﬂkg? anatony} ﬁé | acri ma

i npl ant i ncl udi ng an i npl aimcludogyanpiorplam botippomigndavimgdnlwditagnghape. FI G
28illustrates an exanple of a side view of a lacrimal inplant 5configured
to be retained within a | a8l punctum and associ ated canal i cul ar

anatony, the |aqgrigraB i mol ARktratBCANELAD18bS 4 §i88 ViedNSS a lacrimal implant
i ntermedi at el y-di sposed retai nnent projection. FIGS. 29-32 illustrate

exanpl e$ of a side view of cordigutadgtobacetaimad withph atecsiniad pondtimuandd t o be

retained within a lacriml_ punctum and associ at e anal i.cul ar anat omy, each
l acrimal inplant includi ngasgo?l?tﬁblﬁa%}lﬁém °‘P¥ttg‘ﬁ§%°6'ﬁ‘aé|“8}’r§ﬂ{. FIG

33illustrates an exanpl e ofncRidfight 184sEMMOihtemediafel yBispbdeal réfainment
configured to be retained within a |acriml punctum and l15associ ated

canal i cul ar anatony, the |p©jdcHan. i npl ant

FIGS. 29-32 illustrate examples of a side view of various lacrimal implants
10 configured to be retained within a lacrimal punctum and
associated canalicular anatomy, each lacrimal implant =
including a fluid swellable retention element.

FIG. 33 illustrates an example of a side view of a lacrimal implant
configured to be retained within a lacrimal punctum and

15 associated canalicular anatomy, the lacrimal implant
including an expandable retention element.

FIGS. 34A-34B illustrate examples of a schematic view of lacrimal implants
retained within a lacrimal punctum and associated canalicular
anatomy, each lacrimal implant including an oriented

20 graspable projection.

FIGS. 35-38 illustrate examples of an isomeric view of various lacrimal
implant proximal 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

25 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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i ncluding an expandabl e retention elenent. FIGS. 34A-34B illustrate
exanpl es of a schematic view of lacrimal inplants retained within a

| acri mal wworreennse®ed associ at ed canal i cul ar anat ony, ea®bTIuseoosoed47¢ npl ant
i ncluding an oriented 20graspable projection. FIGS. 35-38 illustrate
exanpl es of an isoneric view of various lacrinmal inplant proximl end
portions, each proximl end portion including a graspable projection or

void. FIGS. 39A-39B il lustrat ﬁygyﬂg fsQneric view of drug inserts
and a 25renoval -facilitating ? anment . Eﬁgﬁg&i@ﬁustrat es an exanple of a
met hod of manuf datthis 'patgneddcamennﬂﬂcnmqbhmptantscmﬂirgateddnd:tbod];qarodﬂiaigned W t hin

a lacrimal punctum apd associ ated canal i cul ar ana At t orney. Docket No.:
2755. 044vwfe°q_fﬁm eebfepeisprgpyithy) a lacrimal ppncpa ab%?%flatféeaﬂag}%lu% cri mal

|l ant s ang &bl SoTBd o IR MBI CH @mptRIgABhBIaRPERAL I On Wi thi n a

| acri mal punc uma associ ated canalicul us of "an eye are described. The
| acri mab i rphbhgirsd (ﬁaratct@npparsd insertiorpthacighiibel jacBowh pugnture dnd anto ghe | east

partial inserti t hr al, punct i Ssoci a

canal i cul uss Oﬂ‘i’g ﬁﬂ'ﬁ ﬂiﬁ é%fﬁar}tﬁﬂfiﬁgﬁn HCF@F?QE%&“Q %‘ngﬁ (B'}So?fé and
can extend chh @ffeAd RBlofih BﬁunﬁﬁlCEntofttﬁéeﬁlfst pSttioR AEfihiRB ad6hgdiRidihl 9rdx%91 t udi nal
proxi mal axis to a distal of the second portion defining a |ongitudinal

di stal axi gxisThe distpll cadtof bhﬁjsﬁcwahpm’éon defining adongtwdinal Id§t31 amae Ahenpl ant ed

using an inte |Iator Oan ast .45 .deqr r t|on for
exanml o, exmoretpedt B ratBPRe than R e iR ERE AU A PR ey,
at |l eagb aapa IdaQMSQiegfré'@mgl'@ﬂ' iffRktscbReh) fovexbpld)ieatarbaagadntht padximahst a
portion of the |acrinal canaliculus |ocated at or nore distal to a

canal i cul araxisanddhedistal axisr Epthis wewiahieast appriiapphihedmplns bediogandte t he
lacrimal i rﬂ?;}s%(@%g&iﬁét%gE@g&ﬁ%ﬁ@éﬁbf&&ﬁé&ﬁ%% nallcﬂldé%éa%{fat%%ﬁg}% Qfstall N

| acrimal inplant~can conprise a drug Insert 1nc Ing a drug
i nsert di spoaedndlitubir cheatire,ahereloy retdiringiahdinppmtdd muiton dfhiee kedmall porti on

of the inplant body, providing a sustained rel ease of a .dr r other
t her apeut i dmaif@htw%a%%m&a | $fBrcrgs. Lavagipys exprEples, ;sla%?aa@aﬁﬂ?nrﬁ?fﬁéﬂnear

Systemys  further comprise a drug insert including a drug insert disposed in at least one of the
first portion or the second portion of the implant body, providing a sustained release
of a drug or other therapeutic agent to one or more of an eye, nasal passage or inner
ear system. v

FIGS. 1-2 illustrate examples of schematic views of anatomical tissue
20  structures associated with an eye 100. The anatomical tissue structures shown are |
suitable for treatment using the various lacrimal implants and methods discussed
herein. As shown, the eye 100 is a spherical structure including a wall having three
layers: an outer sclera 102, 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
25  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
30 112 is filled with vitreous humour, a gelatinous substance. Anterior and posterior
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FIGS. 1-2 illustrate exanples of schematic views of anatom cal tissue
20structures associated wwth an eye 100. The anatom cal tissue structures
shown ar ewveunasaiskesf or treat ment using the various | acripcmiusconsloanrs and
met hods di scussed herein. As shown, the eye 100 is a spherical structure
including a wall having three | ayers: an outer sclera 102, a mddle choroid
| ayer 104 and an inner retina 106. The sclera 102 includes a tough fibrous

coating t ha&haﬁlt%gxtseﬁ%sax% Qlﬁﬁg%twleé}y ﬁ@%orde%)}bﬁ af® iR, YesplutivBiyenpept for

the transpare area a ront, common nown as the cornéa 108, which
al | ows | i ghtillddowginhgueotbhummyper. 180the Phek afthe eyel10tisehe light;detictingtretthai nsi de
the sclera 102, contains many bl ood vessels and is nodified at the front of
t he eye 100! a pignented iris 110. A biconvex lens 112 is situated just

behi nd the pupi | ThAhaMaRy is %ﬁ%pﬁ@ﬁig‘r}gaéfsﬁﬁeﬁﬁ{@uéﬁiﬂgoﬂvéyg inhdge§l tonhkh

vitreous hunour, a gelatinous substance. Anterior and posterior A ttnrnev
Thi cket 5NI Liack € the04\W00. Iichauies avagddardissuesiot whick dutnentsead oxkgercaenea 108

and iris 110, respectjvely.and filled w{h agueous humour.. t ack of
the eye: 100opeliehBapaite Vi Bering) bt id s SR R0 AT RED axdtorn Blogh
optically tyaasPMaehhe the§oiteiohMRiwEAMWEYSné PR R1drh e0DbTRKcsthed he eye
100. It includes avascular tissue to which nutrients and oxygen are

suppl i ed vi W85aclilewn pathway furthememfeatipnl obdrgaipiethescyad®Bur as wel | as from
bl ood vessels that | It@?l??gaétﬁggtﬂafogpi%?ttﬁé%lgcg?t%ﬁrgé) £sg8@a%8%viMe%géer a 102.

The cornea 108 i ¥ meat ror of drugs 1nto the eye

100. Turg ng1geanEiuing2he RicAfial anaia@sisgaém! whithéndiddsal seceforasgaemna3od with
t he eye 10100 i‘ncl‘ugi ng the lacrimal drainage system which includes a
secretory sydiseibutisosysieryipad pn BXETEEY SYptam rashPh Bicscstenty s¥stemen? ar e

shown. The & %?ﬂrfsteg Eéé{e?gx%ttﬁﬂ‘a%s Qirggl%ﬁiﬁ/qﬁinﬁﬁ‘g/ﬁh(%ﬁp&gﬁfre @l{dd?xrgg ]Ed:ug;t(ﬁ ated by

bl i nki ng and enperature change due to“tear aporation an
secretors tieatevapyratiamasd fedlee ntcrpmradynipaicatdfferane pyrasgupphgticamatve ecr et e
tears inr essurp))glrglsaendtsgcr%peytgilrg ?Ill reosiaor?srg%}) ipg)r']saiclzal %tr ienrrll(J){igﬁall 2Qr'nuigt1i%n. The
15  distributive system includes the eyelids 202 and the tear meniscus around the lid
edges of an open eye, which spread tears over the ocular surface by blinking, thus
reducing dry areas from developing.
The excretory part of the lacrimal drainage system includes, in order of flow
drainage, the lacrimal puncta, the lacrimal canaliculi, the lacrimal sac 204 and the
20  lacrimal duct 206. From the lacrimal duct 206, tears and other flowable materials
drain into a passage of the nasolacrimal system. The lacrimal canaliculi include an
upper (superior) lacrimal canaliculus 208 and a lower (inferior) lacrimal canaliculus
210, which respectively terminate in an upper 212 and lower 214 lacrimal punctum.
The upper 212 and lower 214 punctum are slightly elevated at the medial end of a
25 1id 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
30  the lacrimal sac 204. The canaliculi 208, 210 are generally tubular in shape and
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15di stributive systemincludes the eyelids 202 and the tear neniscus around
the lid edges of an open eye, which spread tears over the ocular surface by

bl i nki ng,woOho®/a3extaci ng dry areas from devel opi ng. PCTIIS2@801@0Dry part
of the lacrinmal drainage systemincludes, in order of flow drainage, the
| acrimal puncta, the lacrimal canaliculi, the lacriml sac 204 and the

20l acrimal duct 206. Fromthe |l acrinmal duct 206, tears and ot her fl owabl e

material s drajn, yisBh6né BRRRAGE u@theﬁlhﬁsga?r%%agd b BV R TP LA !

canal i cul i |ncI e an u erior acrimal” canalicu and a | ower
(inferior) thaoto bathlmanhaAsshxbm aaGimathiaohlicubepsopullacdS2 dxéstsmeaate i N an

upper 212 and | 214 | a r| unct The upper 212 and | ower 214
punct um ar Qulgrie ﬁ‘iP@ea&Pé‘G‘é‘i Lo e tch‘ﬁ’@" Frégéa end of a 25lid nmargin at the

junction 216 of gigesqi ﬂlhé’tfa\fesaéﬁldexaﬁﬁ)lié OB 1289k ﬁ&ﬂﬁarﬂ%ﬁ tRatc@RbeNcti val sac
218. The upper 212 and | ower punctum are generally round or slightly

ovoi d oﬁennn@stablmthmughledadnynai ptunctnm:mvél‘t amdyingd thei agmteCEmﬂallg\ilu$)unct a

canal | oul udBet P ECCI T SPuOREl e apPfend 300 FRela B BERYA G e 250

to join onguabRiEr2, 214 fah&uﬁmﬁead&%laéd SHalieulug 208, c@ﬁ@u&%or diktEor
canaliculi 208, 210 are generally tubular in shape and Attnrnov | MAM Nn.

2755. 044W) Inonemﬁeldhtbyn@t cprehlwlqag@log@aaﬂ@wsh@pm (em éQl trp@mﬂzl@meswr el astic
tissue, whi ﬁe SI.PS? ifad c?e 1tveenmo Oaut%rgg oga&gr %*eraggg%c agell f | Cu? C(e &jm% tr%gtna%l i cul us

anpul | a 255 eXI ST & e e rvature 250.

FI G 3A0i | linftfiat, sl aimanedl Rl ficoma@r beef b hr disgdsabi d@&faet)hahagaan be 5
i nsertable through a lacrimal punctum 212, 214 and into the associ ated

canal i cul uPaspge (gt tepata smus oralerel disprdeshorm AR qapsYStsrNe-Baf BeAt 300

t hrough th m 212, 214 and into the associated canalicul us
208, 210 cggigﬁ%kgp%nﬁg%ﬁéyor nore of: inhibition or bl ockage of tear flow
t her et hr ough ( e.As showm mrtbx'atexaknpleemslacrbmaltiimplﬁuSﬂmbmcbrﬂﬁsie\aﬂrimpMN a drug

or other t era ti e an. e ., fotr an 1Qi_nfection,

i nfl ammat i 5%&5@%@%5 t’ﬁé %&‘%%085 398 BRLIORS AN cﬁa§ 8?‘@88)%“&3 nasal
passagqs(e. ;ﬂoxm{ap etd 68 0fths i DoRtorP304ab QYdléjthlSéHdcgirO)onﬁe fohdpéitiogar system
(e.g., to treat dizziness or amgraine). As shown in this exanple, the

| acri mal i g96adn V&@(D)lst:ﬁaﬂnmlmpﬁhﬁ peoxamal engl 308 capalfing @ 20ngiwdingl prpximalst 304
and second a?&?s%laoz{ntdltﬁen alsta? nd chﬁX&e%?lg afl{)ggmuadinal distal axis 314. The

implant body 300 can be configured such that, when implanted within the lacrimal
punctum and associated canaliculus, an at least 45 degree angled intersection 316
20  exists between the proximal axis 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 some examples, the implant body 302 can be configured such that the angled
intersection 316 is between about 45 degrees and about 135 degrees. In this
25  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
30  cylindrical-like structures comprising one or both of a first cavity 318 disposed near
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15proxi mal end 308 of the first portion 304 to a distal end 310 of the
second portion 306. In various exanples, the proxinml end 308 can define a
| ongi t udiweal2ogrszizaal axis 312 and the distal end 310 ca&oTAdSRI0sO1679

| ongi tudi nal distal axis 314. The inplant body 300 can be configured such
that, when inplanted wthin the lacriml punctum and associ at ed
canaliculus, an at |east 45 degree angled intersection 316 20exi sts between

the proxi mh%gfaxﬁnga déyag é{rlfa§8édn%1tcaw9mdéf,éseh%apéh@%m Al fs'lg.afﬁa a

portion of t ant b 2 against at feast a portion o crinma
canaliculu sth@@&amﬁtbot}(eﬁlrﬁi ca?jty Bd8 aXteddsam\Mard fmmethel petxahalt endB08arfahé cul us

FI.G | body,. 302 b
cont | gur od SadPTRA04red BiieEend ey SeDien b KBTS gt i Asa o s
degrees a”%f@b@é&oﬂ@ﬁor@%ﬁﬁﬁﬁsA #ifdt leﬁgsrel%gﬁﬁéapb@ler A HRspdinhedy 302 is

configured such that the angled intersection 316 is about 90 degrees (i.e.,
t he i nt ér sdeig, dmg%dsﬁe) 322atzmte dp&pope:hnhl thulﬁwt)cav1t)n3mat0| wosideranghived a di st al
end 326 of the fi Eortlon 304 ?e |nteghﬁ t he sqcond ortion
306 at or s onoFRPRare G enoTare B S Baf:%nsﬁir% EICHEDr t ai n

exanpl es, tdﬂl@er'a@&ktﬂ*@feaﬁﬁ?)’ns@ﬁ%e @aﬁrdg‘&ﬁébdﬁ@dlﬁlﬂeaﬁiﬁés&i 2RRS 8&tond

30cyI|ndr|caI-I|ke structures conprising one or of a first cavity 318
di sposed néavltﬁﬁz%myvﬂs@l@@’@tamed dpR5® ¢ CGhquraPW’i@ quzmelme torronaga@g8 or
second cavi ose near. the dj stal 1 nple the
Frret cavt BsgEe O QrEREE STHRRT priebGmblen Bl nididy sty B St U o1
porti 0710304bosﬂ110€ied bawses fediseoavity 388 @né ¥ieasreiond cuwvak 320, A dahdedised al  end
310 of the second portion 306. A first drug-releasing or other

agent - r el ed8iHybi ABRiey ey comyNUNichtiog of  megteral fe.6a ASEE) brtysER B firAl drHE fir st
cavity 318 Jvl\%rt]pjﬁvdngqh@sﬁugé gg@flf&l{ 34 o SBL%fe{] atnpRisARE %gfagggcf 3¢£! ease

to an eye, e a secon easl ng or agent -r I'nsert
(e.g., drugds s@rcbénd&ﬁésﬁannbmddbﬁeosmdrd cravitim osedmndordaw ty 320 to provi de a

sust ai ned drug ar other therape tlc a release to a@nasal passage or
i nner ear syst enf! SPHF EXRRSHLNC FP%‘?ﬁﬂ t heJBREHUISSBERITFISats @RIOCHY, at

15 least in part, via an exposed, non-sheath covered, surface of the drug inserts 322,
324. In some examples, by controlling geometry of the exposed surface, a
predetermined drug or agent release rate can be achieved. For instance, the exposed
surface can be constructed with a specific geometry or other technique appropriate
to control the release rate of the drug or other therapeutic agent onto an eye 100,

20 such as on an acute basis or on a chronic basis, between outpatient doctor visits.
Further description regarding effective release rates of one or more drugs or other
therapeutic agents from a drug insert 322, 324 can be found in commonly-owned
Deluan et al., U.S. Patent Application No. 11/695,545, entitled “NASOLACRIMAL
DRAINAGE SYSTEM IMPLANTS FOR DRUG THERAPY”.

25 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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10 positioned between the first cavity 318 and the second cavity 320, and
can be used to inhibit or prevent communication of a material (e.g., agent)
bet ween twe 2bewmse32drug i nsert 322 and the second drug i REEMUS28841047N sone
exanpl es, the inplant body 302 is solid and does not include one or nore
cavities or other voids. In sone exanples, the drug or other therapeutic
agent rel ease can occur, at 15l east in part, via an exposed, non-sheath
covered, subhage il?sttarfcgecagrblégpc}sﬂﬁ)%& fboVedhe él%%imél%nggm SGEPIBI B firky
control ling geonetry of the ‘exposed surface, a predeterm ne rug or agent
rel ease r atdeugmsetr822athleastgartidiyrprothsiea vasidetdfeheopuismdody30ace can be
constructed with_a specific gﬁomet,ry or other tech ique.%p.prgﬁriat to
control the rel edéd bgey _%C%R‘Lﬁ‘ﬁluéFa(ﬂr?‘?@F‘blfl‘?éPg‘ﬁ_éH{qJ tiogere: Bbo an eye
100, 20suChs3ic 8o AoidfioRaSkiSndihg Riferdll A0 parRf FronPSl WEGA] gUL Pal | ent
doctor visits. Furthet description %egar Ing effective release rates of one
or nor es5dr ygexioral ench398 o hthe dpsimptanabedit sorfion 304 birsognd exsertles3ge, 324 can
be found in co nl y-owned DelJ et .al., US .Pate pli.cation, No.

11/ 665, 545, EERETIE1%E 414K ASIEAER AL DI IGSESEOET AN VAR SR EG
THERAPY" . 33lna 14 309 4iRS, or%%ﬂviﬂ@ thSlasR@inplarkt!360 R, dntpapased
surface of the drug insert 322, 324 can be flush or slightly bélow the
proxi mal erpdsi@08. dhetseieofiwings opether mnjegidn 332 cqncbead¢onfighrednwitBny of t he
second portion 306, r.especiively, such.that the.drug,insert,foes not
orotrude odRErondh mRE i BhR-ihetod6eon ebihe BRanRaly SRR Ao i s
shown 10 Flgeeveft ichMlante300aaRAatoH ByddsSuingtd\izd drf shbpéloifie ichgaiculust t or ney
Docket No.: 275S.044W1 322, for instance, can be positioned above the
proxi mal erfgr3wge20and pptionally, thedagringl ggnalicylista a2f2|(BKEt2)pdrtial |y
protrudes i t I t . i an incl ude
a graspabl (ca&%lr% eg?wges’ptlrﬂgjgléc %@ﬁ Oggglgyglﬁ)géng;s[%%%gg%#g%r} gér(do}%g%? t|Cons

ext endi ng |agh@kedr neapthelpaastal peaningd 12y 214,a0clEs fur dnhibitidg Dr preaxntimg thend 308
of the first inpl.ant baody portion 304. In saone exanples, the graspable or
ot her proj ea%m®4 nmtﬂn_éaﬂg frqen pRpsing cg@tpleé?lyvorlmj%_ﬁ\eg?crug@ ealtcider ] ng the
lacri mgk i fﬂfib?&?fo{‘-‘%di&lhg tacBiie SHrEVTRAN AR dbI& ihRftialiBh td AP hnRYskf oM  an

i npl anted position. The Set of wings or other projection 332 can be

conf i gur ed evg.f dsaatwheitlpr slhe wmplamt isrfully, imgdantéte non-1i near configurati on of

the inplant body, 3Q2 i mpl.ant 300 migration,b i
Sie o ahape ofAS HEELRAICS P AL~ B 050 HRE s a8 A REFOAT P50 he. | acr | mal
canal i cul U%@@&wd 382284 dxidifd 1atlallylif a UL EXPATRII @ %0 of BRaPFrREPabER or ot her

projection 332 can be configured to seat agal nst or near the punctal
openi ng 2124002uhen impdinteds Tlos mayhiediceiirgatinn jortbe ey 1 Mhascgompased foril i npl ant

300 fr 9 p%%?é 1’11%1%9%%%%?&%’ Ofvﬁlg B.}orjlecttilag ek%%ﬁé {War& ﬁ’{lael})ecl%buﬁn aﬁ)(ﬁtion, a
lateral extension direction of the projection 332 from the proximal end 308 can be
substantially the same as a lateral extension direction of the second implant 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.

25  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

30  copolymer, NuSil (e.g., NuSil 4840 with 2% 6-4800) or an acrylic of a non-
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15210, or for providing tactile or visual feedback information to an

I npl anting user, e.g., as to whether the inplant is fully inplanted.

As shown W0 2p09@823284A- 34B, and di scuss bel ow, the graspabirasesosotdiay
projection 332 can extend laterally in a direction parallel to or away from
an eye 100 when inplanted. This may reduce irritation to the eye 100 as
conpared to a 20case in which a portion of the projection extends toward

the eye 10%0({6%“%‘%& f’%ﬂé“%@%@ﬁaﬂ’l‘%{ @B?%%Qdéi’;}h{ﬁéiﬁﬁe‘(ﬂe.?feroﬁ%l@r oj ection

332 from t he proxi mal e subs trally the sane as a | ateral
ext ensi on ditlif thebodyh alltveingaadmplantrbddyn3d02baxdfigpoad: suoh tig@6~vhenl ative to the

distal end 326 of the first inplant_ bho portion.304, as wn .in FIGS.
3A-3B, for iBwlapddn &ﬂﬁ?@n@éﬁn%lf@glsa%ﬂgr gi"éﬁpéﬁ&egh"?ﬁmm CXSR. 25 The

first drug Heg\gge‘htsa u@ﬁ%n‘fﬁ%l@%ﬁ& hé@é%l@é&i@ﬁ‘@'b& MH?:G. TIH@orh@@kéf?ﬂpl@i, thére

projection 3 as to provi sustained rel ease of a first drug or
ot her t Ber dpedegraiabiperdstiomatersats eandnclude cross-hinked palymersy sughlas Polyt he i npl ant

body 302 can. be nol ded using an el asti.c ' h as. sili :
pol yur et handing} SRR B SrHoHamBSe e BP AL oS RO © NS | (e. 0.
NusSi | 4840 s%&ﬂe/%%a@'&ﬁ&@cogﬁogﬂe@%%lef €0-8I)1 efPifat Aintier ey tdrRemahe NI L,

09/ 032328PCT/ 4

T
2' 759 044W1 WO 2009/ 0: US2008/ 01 9 bi odegradabl e, partially
bi odegr adabinplant bbidyp3e2instivle] kutrast netdingitedeto, siieawaubihansisilispne/Pely body)

al l owi ng an j,nmpl ant b 2 confiqured,such, t:ha ' t in a

| acri mal cgﬁwgﬁl oggg}:‘%g’ﬁi{a Sghcpgﬁ[&ﬁ&fof‘ﬁ%}g}ds%%tp ? OWF%Q—@I%Q t gsgbet ween a
proxi mgly 31Rscubskddh Thimohlytowied Utithee ef 41, MES. Pdtentsppticesi@inNbes, the

5bi odegradabl e el astic materials can include cross-Ii nkﬁjd%@gjl ners, such as

p_o: y (vi /nyl_aJ_cghQJ_)___LnAéwme}’éR%ﬁkﬁt Ne. 21593045K5 1a prtithidd @RESonpri se a
siliconel/p I ‘ I PR sed to
formthe i %p(?lgr#} W%Bﬁ%ﬁgF %ﬁugké?e notby Ilgla%ﬂ%%a?gﬁ%mpgatg

si | i cone/ urlakdvaidtg uréhinecisased pollyynet enhdyopigmen matetijls @REE)for amariety of

si |l i cone/ 2hydr oxyet hyl pet hacrc)(l at e (HEI\/‘@ As 10 discussed in

conmonl y- ovilfeersting prsiaodsiang bond el to ppe a th?(ppl i cation No. , Attorney

Docket No. 2755. f¢bYpLiuGfhitd Ar@&aﬁ%@ B8 sectional view of the lacrimal
implant 300 taken along a line parallel to a longitudinal axis of the implant, such as
along line 3B-3B of FIG. 3A. As shown in FIG. 3B, the lacrimal implant 300 can
include an implant body 302 including first 304 and second 306 portions, and can
extend from a proximal end 308 of the first portion 304 to a distal end 310 of the

20  second portion 306. In various examples, the proximal end 308 can define a
longitudinal proximal axis 312 and the distal end 310 can define a longitudinal
distal axis 314. The implant body 300 can be configured such that, when implanted,
an at least 45 degree angled intersection 316 exists between the proximal axis 312
and the distal axis 314 for biasing at least a portion of the implant body 302 against

25  atleast 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

30 306. In some examples, the second portion 306 can include a length having a
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FOR SUSTAI NED RELEASE OF THERAPEUTI C AGENTS, " filed even date herewth,

ur et hane- based pol yner and copol yner naterials allow for a variety of
processi nyormagmsezsand bond well to one another. 15F G P8B/USkO0ES1(4a9 es an
exanpl e of a cross-sectional view of the lacrimal inplant 300 taken along a
line parallel to a longitudinal axis of the inplant, such as along |line
3B-3B of FIG 3A. As shown in FIG 3B, the lacrimal inplant 300 can include

an inplant Dagdynd0fest pﬁhgg&ﬂﬂnééé% Qft tROHrst 569108 3846 IDORS &xdRple,and can

extend froma proximal end 308 of the first portion 304 to a distal end 310
of the 20 secowicopbon 3emcBliGclutla avengtlooflesschmphleant 10meillpnetgisraad harela308 can

define a | ongitudinal. proxi mal axi and the distal d 310,can define a
| ongi t udi neﬁoghg%rFQIS“@H%O gfgghoﬂ‘fé‘qslﬁ%l§ﬁf I}B(?B?&lﬁbﬁ(agg) e,ﬁ@e f:eé:_ﬂ?ﬁlgur ed such
that, when JobP806chn idQudl a I&28! 1e4bthee b AR 2anTliMetersUrRIme6hi on 316 exists
between the proximal axis 312 and the distal axis 314 for biasing at |east

a porti én ofonfigeratiopbiantar bothat dewnigdilgs2425at | east a portion of a

| acrimal canaliculus 208, 210 ((FIG 2) |oca t re.dj . a
canal i cul us cur339’3?8“%%’%5“?%%&‘“23@“@@?&%Eggg%p?ogﬁpé%ggil%ggg il tgﬁy 300
i s confi gur3zy t5dahtetafalondibg tisai@ 352, buthek 986 bl BathdE@ lagimgpuaxinie2 .y about
90 degrees. I n various exanples, a distal end 326 of the first

portion 30414afFiGe2) onasgecirtedicanalichlus 388,214, (9ot sufBrieniolametepnas Bar a

proxi mal e 28 .0of . 1 on i 0, ] ﬁgﬁﬂﬁ] e second
portion 30 g%lgr?lglilﬁlgﬂaﬁlggog?ﬁcbeeﬁgﬁ ﬁgﬂé@%gﬁlath%?\? %h%vﬁ%ﬁqﬁﬁfp %%%9%@44%1 .
magni t ude |esimpldided inotariotis sies oeulheamgtdmies witheutfthe atedofor preodiladid4.vid a one
exanpl e, the second portign 306 can_include_ a | ngth of |l ess than about 10
mi |1 i met er sepdatersaassiag cepls Thadélatos 3aY cap be TS0 ShiRFPLS TEPEATSE | n

anot her eXﬁ%{i‘Hhﬁerl i éﬁ‘ﬁﬁgﬁln&ﬁﬁ%im%?@&&ﬁ@ chiMicUAR 298! IOUR sbgs than
nd have

about 2 mllineters a sconfiguration simlar to that shown in FIG
24, | axampidspal Ribeicamp lceating dispesed omcbrpmptdgoated @6 apamtaronya¢ese an

integral dil|ator, 350 t il tom cal .ti 3 h bot h
of alacrii wrgg,lﬁgtf'tgﬂw%pg',cagiﬁ “?Tr':‘f @%%Egoar‘ rgdin i‘?ﬁelcs?gﬁlgﬁﬁs&ﬂq%ﬁ 3@88, O210,
to a sufsfi Ghgythe dhATRIAN t@sl%etsﬁg. l@6hd Smp1ERh@RbridAs boathf 0ag indideat ed. I n

this way, the lacrimal inplant 300 can 10be inplanted in various size
ocul ar anatsilidons lulirtdaput t he need for pre-dilation via a

As shown, the dilator 350 can generally narrow from a location near the
proximal end 328 of the second portion 306 to the distal end 310 of the second
portion 306, such as from a diameter of about 0.6 millimeters to a diameter of about

20 0.2 millimeters. In some examples, an outer surface slope of the dilator 350, as
measured from the location near the proximal end 328 of the second portion 306 to
the distal end 310 of the second portion 306, can be between about 1 degree and
about 10 degrees (e.g., 2 degrees, 3 degrees, 4 degrees, or 5 degrees) with respect to
the longitudinal distal axis 314. In some examples, the slope of the dilator 350 can

25  Dbeless 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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separate enlarging tool. The dilator 350 can be fornmed so as to not be
traumatic to an inner lining of the punctum 212, 214 and the canalicul us
208, 210.wonomarses2exanpl es, a |ubricious coating di SposedTars2008/010479

i npregnated in, an outer surface of the inplant body 302 can be used to
further aid insertion of the lacrimal inplant 300 15into the anatom cal
tissue 352. In one exanple, the |ubricious coating can include a silicone

lubricant. o,y ]ﬁ:s,’qudiﬁgl%yg? Pf éﬁgatgggﬁté&?ﬁ tcﬁgge 8&@6%{?9@51@!0!2ymggé{epe\% IiIL(pm a

| ocati on near € proxi m second portion to the dista
end 310 of abbet Ganlimngesti on 306, such as froma dianmeter of about 0.6

mllimeters to g diameter of about 200.2 mllinmeters. Jn so exanpl es, an
outer surface sIBSEYR XHBPIE tg? groxanpl engd3280f dhe seqond B‘Fﬁlf‘lﬂg’eoldéﬁcati on near

the proxi rt?dhdso%?&n%dg&;é%ge?&ﬁm egegﬁérh 356 gQI@ﬁéLf?ed Poigd Sdadlst §Mdast k0 Of the

second portion 306, can ween out 1 degree and about 10 degrees
(e.g., 2 degrteesef-adackmeleanalichlagegnpdkn, 252r(FEG dgrlsmsinphintéd. rlaghisct to t he

| i tudi nal distal is 314. | ) | t.h | f .the dil at
380 can. bExHapice e iEraRons cinep MPThiet s pely oo MitameBRGI Tl nal di St al
axis 314. ARRREnhdBEst BOS LA SecoRd 966 ﬁﬁﬂﬁ%&d??gﬁ%oxﬁ §RAIaS APhLofpdsbor 350

sl ope for a given inplant situation can be ma y baLanC|ng an inpl ant
body 302 stdirgatiarhasdbs extghsien bbdtheidipton 366t Mheniresenbhardbigiplantedinthoe a sof t,

fl exi bl e and _cgn ing.inplant b e.g.,. toconfarmto.a |lacrinma
canal i cul uamil a3t he P Rrptmet et feip sttt AP SbTR) Tefunbfeng
2755. 044\ LraspiiigPl 8fher froféchidRi3BR a@hindt thk paicbdl dpeRing242 o1 be bet ween about
0.2 millimeters and about 0.5 mllinmeters. In certain exanples, the

proxi mal end 32dneeriainexampleadhe ipplantbadyPP2poeludesn fobcavity 318cl ude a

| ocri o SRR pedr heiBidntit 5EE 302, Bl A5 AHRIS IncHist B3R St epRRl OF O 8
t he ret ent iinwardl oI M3t giEre oL ks frpmaké prixinall ¢enddo8hend hdwsesefitston bet ween

the first 304 and second 306 inp|ant hody portions, such as in,an opposite
di rection &SU§FreasingHOthe agentrkieaging QWIHWZWW&?%@@H%%@ 3%| ant ed

in thegnmy, loﬁlg??%enttragasreq) &RELO n%ﬁﬁ%%ngﬁé, ﬁlﬂ%m%fin@er?%ﬂ&@n AckAat ed

position of t graspabl e or” other projection 332 agai nst the punctal
openi ng 212, plaalty of therapeutic agent inclusions 360, which can be distributed in a matrix

362. In some examples, the inclusions 360 can comprise a concentrated (e.g.,
crystalline) form of the therapeutic agent. In some examples, the matrix 362 can
comprise a silicone matrix or the like, and the distribution of inclusions 360 within

20  the matrix can be substantially homogenous or non-homogeneous. In some
examples, the agent inclusions 360 can include droplets of oil, such as Latanoprost
oil. In still other examples, the agent inclusions 360 can comprise solid particles,
such as Bimatoprost particles in crystalline form. In some examples, the drug insert
322 comprises a urethane-based (e.g., polyurethane) polymer or copolymer

25  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.,

30  U.S. Patent Application No. , Attorney Docket No.
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In certain exanples, the inplant body 302 includes a first cavity 318
di sposed near the proximal end 308. In this exanple, the first cavity 318
ext ends iwoard/sbx2at 2 millinmeters or less fromthe propcralS2esc1@08, and
houses a first drug-rel easing or other agent-releasing drug insert 322 to
provi de a sustained drug 15or other agent release to an eye. In sone
exanpl es, the drug insert 322 can include a plurality of therapeutic agent

| nct usi ons 1389 o481 Nriida BRI ORI ROR SSTAMEDREGEAs IO exanpl es,

the inclusions 3 an conprise a concentr e.g., crysta l'ine) form of
t he t her apaiHERARGEAIC AGENGSE’ filed epdredate hérewitht ri X 362 can conprise a

silicone matri x .or the |ike, and he di str butio SIO 360 within
20 the natrlx c 4R VBEOW Bemplgs; they é%%ﬁ§’6?‘ﬁ@ﬁsh8ﬁgg In some

exanpl es, 0§&135'Jer 'af‘l%hé%sd or?’@pthe m&t G hegie dnent @ﬁélngén Q}lﬂoseé uch as

Latanoprost . In stil ther exanples, the agent inclusions 360 can
conpri sé scsurfdcep%ﬁ& |'Ehewposnddurfase E&wm@losateq)atrqurmbletbe pmmmyl%mﬂl l'i ne

form In s exanpl es, .the i nsert 32 ri s based
(e.g., pol %ﬁ@?ﬁ%ﬁqg}p?%lbﬁgéﬁgg%ﬁ?ﬁ&%}%ﬁeé@é%ﬁ g’ﬁg‘é’i}gl % agent

i ncl usi ons telglor ¥ERHIS fhﬂa@na F&ea‘%&%fﬁ’ﬁ H&h@}qhé}ﬁpédti%%lgéﬁ frokhend Ncl usi ons -
can be of nmany sizes and shapes. For instance, the inclusions can include

m croparti (dr%mlaa‘tlﬁ%omrmawsiam tige pmdovhi%rthoﬂacalmalmmplﬁfhﬁwt er to about

100 m croneters, ,Further .di scyssi on d r in 0

hoont 1 o1 oabieed AR e E T TR SRz af SR oS tar et i et al.
30U. S. 1hat eo8; 4wl i cation No., Attorney Docket No. Attorney Docket Nn.
27551044W01 2755. 045US1, entitled "DRUG CORES FOR SUSTAI NED RELEASE CF
THERAPEUTI C AGEPHQ 4 ijlpsteateseapeaxapplecofinesidawien, ofjanothsr indessaledilaing458 oft he

drug i ”Se” 1&?904?@?%%?& &%‘8‘5 Qog‘afé{la?é@l@na‘i'hﬁﬁ%ﬁ?&’ﬂ@"lﬁ éhlgtexlnﬁgl%t a

portion of I nser |'east one 1 nse expose surfacé 368.

The exposedhcsduﬂaftaxcﬁ(ﬁﬁﬁro@\asmbb@tlyomat gdisadl end 4b@ af tHelvecqudporrtied 4@ dA808 of
t he i npl ant body 302, npl e, thereby al| ow direct contact with a
tear or a tsBAVDFAN lfﬁpfl‘fllﬁ ed&ﬁastpeﬁ@%@"cﬂananﬂvw '8?396%% ltshcﬁ tic agent

fromthe drjug ﬂh@ﬁ%ﬁmé%domr Iﬁt}ﬁﬁéiaﬁﬁﬂ%dthk IR A6ty 218 mgﬁhstlﬁﬁza}dac“ mal
inplant 300 I's inserted through acri mal punctun1212 214 and into the

associ at ed foam#ie prokiosil end 408, and houses a first drug-releasing or other agent-

releasing drug insert 422 to provide a sustained drug or other therapeutic agent
release to an eye, for instance. In some examples, the drug or other therapeutic
agent can released to an eye via an exposed, non-sheath covered surface 468 of the

20  druginsert 422. In this example, the exposed surface 468 of the drug insert 422 is
positioned above the proximal end 408 such that the drug insert 422 at least partially
protrudes outside of the implant body 402.

In various examples, the outer surface 482 of the implant body 402 can be

formed, or surface treated to be, generally smooth to inhibit bacteria from attaching

25  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

30 “SURFACE TREATMENT OF IMPLANTS AND RELATED METHODS,” filed
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10208; 210. FIG 4 illustrates an exanple of a side view of another
integral dilator 450 of an inplant body 402 second portion 406 of a

| acri mal wopbem323280. In this exanple, the dilator 450 mrarTrusemsaiprapt |y
near a distal end 410 of the second portion 406. As shown, an inplant body
first portion 404 can include a first cavity 418 di sposed 15near the
proximal end 408. In this exanple, the first cavity 418 extends inward from
the proxi "zéveﬁ Qgte%%wiggg}x@QMépﬁlrﬁaé 4§ Bbt Bk Y9 fag{ﬁ 41 &h tsn%%@gent T
rel easing drug I nsert to provide a sustai Red dr g or other therapeutic
agent r el easamtddatode generallyy emobthstianpelisHing praresse dhepobshing peocdssugnor ot her
t her apeuti c nt can rel ed o an eye via an exposed, non-sheath covered
surface 468‘“&%8? ﬁ@‘si‘&ﬁ@@?q%_aé’é‘ﬁ’ian_ﬁgf’ﬂy ¥ tpmes!"@?%fﬁ‘gl"vét?‘ F_tqlﬂéh‘élﬁﬁ‘b@é% sur f ace
468 of the fiiig ahQﬁl?BangﬁtoH%fﬂﬁx%'iBW&f’th?%%H?ﬂi‘%iHraH%hTB‘?ée ,wgﬁgﬁesuch

that the drug I'nser | east partially protrudes outside o

i npl ant Sboddyatd.02his can smobth argerdrouse swdages s edges @f thetieplaubbdy 4028k of t he
i npl ant body 402 can .be for or surface treated to. be eneral |y snmooth
Lol T i bi + YEEPEPranES b RE T BE b T e Bhlsa bR FAGHe and

i ncubat i ng. grddi6r @aNEHAtBYmAnReth AWifhetsMr f ace 482 can al so prevent danege
to the inner lining of the receiving anatom cal tissue, such as a |acrinal

punctum 212, 214In(Aricus eyanaples 98 guiimiczobighevating d84isarppadispased ORl0G. 2) ,

during inpl.antation.. fyrther discussed in cq nl.y-.owned acki et al.,
U's "Pat entmRsgrefin ek poiiod b BEHIRE swle TS AR BROTRRISA M ea 30
" SURFAGE TREANVENT tHefrmipMak BdE4 ¢ NOn Rl xbnilet HEPantimidrbisidl Alatiagasy Docket

No_! 27S5.044W1 even date herewith, the outer surface 482 of the inplant
body 402 caanpecladg gmegent sedegtedifron the suncoas PFYNEHIPIPMA-2- T ¢RIPPAKT ng
process. T i shi Rr S5, I NGl : i . | .ant body
202 to be | oo uio e RO ARG AR SENRAS SR Seb AR, Y
whi ch t he bohiyide)Berizethonivaim cklotide, dedzois weild| Bchzybalsdlal ehorithickd, basnopoi)ot h one

or nore surfaces.qgr. edges .of e i nplant body 4Q2. In varjous exanples, the
pol i shi ng rﬁ?&l’ﬁ W“Fh%ﬁ%@e’é%‘ﬂ’lr ing ‘rﬁé“cﬁfléﬁu‘g@go?%ﬁm e greater than
about 3sm | dyiarBb&hSol! Ehl&‘o?ﬁ@lﬁﬁ lisothiazolinoh® a¥@frlefH{$ iOUARRNIES,; diffethoxane,

antimcrobial coating 484 can be disposed on or “inpregnated in at |east a
portion of dimmethylipxazotidinkadienelig? hyydrokymietholt ppraselenthlgrasylkendla 10 growt h on

t he i npl ant 0%42. | n sone.ex | e the antim rog at i 484 can
i ncl ude an dzfg‘@ a(éegllceaﬂd;éhafzgﬁ%n‘?'ﬁ@%rdzﬂﬂor §ﬁ%§yi?{pﬂg°10_ ml\fﬁy&anﬁgn’
2- br ono- 2- mtmﬂqmoﬂagm@hﬁdaiyab,,gléraﬁndymgdé,ﬁakadm&&ﬁ&xﬁ; Bx@fifine/- et hyl
bi cycl ooxazol i di ne, benzal koni um chl ori de, benzethoni um chl ori de, benzoic
aci d, benzylexamednlsnetraypineeimignzplidisnt negsolodopmpynyyitdrarbamaiehl or i de,
chl or hgyi di; L Oyl e } de (ﬂ r o nmet hyl
B g R
hydantoin, minocycline, ortho phenylphenol, p-chloro-m-cresol, parabens
(butylparaben, ethylparaben, methylparaben), phenethyl alcohol, phenoxyethanol,
piroctane olamine, polyaminopropyl biguanide, polymethoxy bicyclic oxazolidine,
polyoxymethylene, polyquaternium-42, potassium benzoate, potassium sorbate,
25  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
30  phosphate, silver citrate, silver acetate, silver benzoate, silver chloride, silver iodide,
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di met hyl oxazolidine, dinmethyl hydroxynmethyl pyrazole, chloroxylenol,
dehydroacetic acid, diazolidinyl urea, dichlorobenzyl alcohol, DVDM

hydant oi rwoebéwids2zBcohol , formal dehyde, gl ut aral dehyde, PoeAmselisor@phene,
hexeti di ne, hexanet hyl enetram ne, im dazolidinyl urea, iodopropynyl

but yl car bamat e, 20 isothi azolinones, methenanmoni um chl oride, nethyl di brono
glutaronitrile, NMDM hydantoin, mnocycline, ortho phenyl phenol,

p- chl or 0- mi{ &58hate PR BPENSl BIeY SHRIADAR. BV ARIAB D onEB} Metpar aben),
phenet hyl al cohol, phenoxyethanol , piroctane ol'am ne,” pol yam nopropyl

bi guani de, mmbyreethbreoy. b soytd éxampiaaz theiadtimécrobial yoatiygd8i yheinelude at

pol yquat er ni um 42, pot assi um benzoat e, %ot assi um sor bat e, 2‘:‘fpropi oni ¢ aci d,
quat er ni uml9ast ong efgppntibiatie qr @y aptiseplE g Foswstapee, theaimiciodeal cedigum bor at e,
sodi um | 0dadsdcad BRI MBI BRI ALY RHAR! 6h o RPHIBRR/EPh AP hBurs 2RA1 UM
pyrithione, sorbic acid, tphl rosal, tricFosan, tticlocarban, undecyl enic
aci d, zbnc apdwgnds stifl otiet exanmaples, thenantipyiciobhil cogtingl 484samendndaptmg,ort he
antimcrobial coating 484 can, include a npterial selected fromthe group
consi st i ng WHerdhgroRFTie dEFHHEd (o) Fepban YOHDAPRAEsSGUFY as 2 LPRARE, 57| ver
acetate, sijsdihepgeate, silver chloride, silver iodide, Attorney Docket
No.: 2755.044W1 silver lodate, silver nitrate, silver sulfadiazine,

sil ver  pal mit at €1Gob ilbustratas amexempiexifarseberhater vow. oflarlagrona implampisach t he

antim crobial, coati ng. 484 i ncl ud t, Least qne of an antibiotic or an
At sept i o s apmptmaan o shivs i Bl uFbRbrin g Tond ladie Rt o

t enpor oy  aNashhatdotiataBSdanAecul R 1Y 6h 36 cRENPREM Rl Pk 380daba day.

In still other exanples, the antim crobial coating 484 can include a drug
or ot her t Herimptantedcinggappeniserimelpuncam Zh%aI%mwaﬁwlhngﬁ-sé&@éFu%%h as a
bol us, for } | at e .ef t F 5111 . f a
schemati c vﬁlbgyvg’gl}ealgg?lglgl; ﬁ?r%?mi?’r?glcg% %ggﬂcﬁﬁé&alsr&hﬁ f&f({atabl%gi r3 ?Ené I rrp% gﬁsg 300
shown i n FI384 add sédopdB0bedrtichsa Ih oamkdusleramples) thp irnplatibddy 302 caandeassoci at ed
canaliculus 210. In sone exanples, a lacrimal jnplant 300 can he_i npl ant ed

in an uppercoPHgyEdarch AL Mhen 3mplagicd. atdrast # eartios of e inﬁ&la‘ﬁ!bé’éﬁég_%ép above,
the | agsi Wias'gﬁ%%%ﬂ&t a%%stcéaﬁbrﬁ%rgf ih%qa&ﬂnél@heﬁmuhﬁﬁg 13%& Q% Webrgg first

304 and secon portions. In various exanples, I npl ant body 302 can
be confi gurddalgoelcahdlatu]uswinevaturaB0ne scturedy rdt@iasn imppotad msitoh dfitlee | npl ant

body 302 is 15bi d . agai nst, at. | east ortion of the lacrinmal, canalicul us
210 | ocat ed™® an&sa(ﬁofs‘ég@?‘grﬂ’é“e {-lb“ BO‘%QH%O?&GP hg cg %?‘ﬁf'oebezlgéer%g securely
retain an inpugRtRda8sktfudRtudf 21418hd R BBlasRRhtedSanahoMs 21(Nghdf destst
portion 304 can be configured to be inserted through the lacrinmal punctum

214 and i nthstwéra the perdtaliopanivgnnd pdagreal 2amlishthsremullpdbiewhile he punct al
open n%Oandseg‘onldap%li’tli&la 50& g‘arlllatlel c%lﬂkilgﬂlslregr{glldrllsleg tl%r%%gh Y}@ llagrirggﬁepunctum 214

and into the canaliculus 210 and rest between the ampulla 252 and the lacrimal sac

204. In certain examples, a retention element 356 projecting from a proximal end of
the second portion 306 can be configured to bias into and against at least a portion
of the ampulla 252 when implanted. In various examples, the first 304 and second

25 306 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

30  outer surface portion of the implant body 302. The fluid swellable material can
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20 second portion 306 can be configured to insert through the |acrimal
punctum 214 and into the canaliculus 210 and rest between the anmpulla 252
and t he |Iwornis2zac 204. In certain exanpl es, a retentipom/Uskespni47856
projecting froma proximl end of the second portion 306 can be confi gured
to bias into and against at |east a portion of the anpulla 252 when

i nplanted. I n various exanples, the first 304 and second 25306 portions can
be confi gur . st.r j i i i.n an
adequat e aneg 8%9%12?9?“&8 I aanot%téegg%] %CGS\A&% ]hg%? Sﬂrﬁ%ﬁ’Pg (azét 1?:2? %lﬁltb(ralggg%&glf Hanat ony.
I n certain implaipddesin ceRaiblexhin@les sthe outer aurfadeif dd ing04ht\wotin 362 tée | acri mal
punctum 214 and canalicul us 210 or to make the inpl.ant body,?rOZ adj ust abl e
in size, alREfolpeeitedingiqhannels o grogves arprtngnf @rtiskng Mateial 8p #plsed
(e.g., coat J . ! : . The
Frud swel 15651 Tt ARHAE heHipl e Bof03s. PRk ohO B L g O le 1 vel y
expand an dethmiquesyd lacemd] impae30fean be nowfiguréktol copipetel yomwdind8 ©2 onlyen

inplanted. In certajn ex l.es, th ut face.of the jnpla body 302
can i nel uddariall acchida e Tahamabeanaliculys #18, 210 et implanisd therey rmuoekg ng
materi al $Qn§¥_§née,0u§ﬁ% Y lBh%txﬂliﬁdl BH‘éxﬁa'éBlH?%rédv%_s TP B bRy thdGidst 3dAidrg one
or a conbination of These Stechniques, alacrinmal inplant 300 can be A
conf i gur ed secorslcififl peiredns afdl¢ ingglantrbody 392 wan tilew Idymoeshied delunkes or &eari nal
canal i cul us, 208, 210 when ] npl.anted. t herein. For .instanc i ng the
| ongi t udi nal" PRSI &Yy pﬁ#’egg?}g’é%alcﬂlt%% tﬁ? rleash ob Iaflf'?eorf(?%%rﬁﬁ%’fﬁﬂeu&rc second
306 porli Orh?ge@tfﬁ‘érﬁqdrﬂ?h@@ﬂ. body 302 can all ow di m ni shed vol unes or tear
dr ai nage can occur, potentially facilitating the rel ease of a dru? or ot her
q

t herapeutic 10 dtpserpsior enptheminseytipn sanl can be used tgymplapsthelacimal waplanhser t i on

tool can b i h i ngl, i . . cri mal
punct um 21%0“3%2’“%%31 ﬁqﬁ{:rgﬁ%lréunggdggg:i%{%é @ %%ﬁ%eﬁs%é’mé%@%%@ﬁﬁﬁ? r% Iog’ome
exanpl es, @10l 16 esrhe eRarhples, andnstrer®deas discusssdnmarbymoipdwined Dean, et al .,
U S. Patent  Application No., Attorney Docket No, 15 2755 . 018US I, entitled
"| NSERTI ON J8AI5 SERFRAST PatantréeplisaieNoaCR) MaL LVEOmESDockstiNG even dat e
her ew tqh, J1 1 rd i . vari ous
exanpl elts3 Wgsﬁggﬁg%%@teﬁigﬁh %%Tgwtﬁlgﬁiﬁn)g? %ﬁpfgg?;fggg%c%?ﬁbe advanced
into the ddpAGRIVIAThBMPRANTIST fikdreaki date hsre208), c@ibe sedrramnplahttheon of t he

inserter tqol .until _ a spabl e or other projection. 3 i.f. present, 20 can
bo- seat ed deaimarmpiet St RayariySsriaPsnaRe Sean pagien 06 RLIER | o
remove the yaG300Rhn baREARMNceBRRo tﬁehfépﬂf@ﬂtﬁ@1aicﬂﬂaa$8a%aqaaﬁnubeo&rnapgd with the

forceps, for éexanple, and withdrawn fromthe punctal openi n% 212, 214.
manipulation of the inserter tool until a graspable or other projection 332, if present,

20  can be seated against the punctal opening 212, 214. When it is desired to remove
the lacrimal implant 300, the projection 332 can be grasped with the forceps, for
example, and withdrawn from the punctal opening 212, 214.

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

25  thedistal 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

30 infection, inflammation, glaucoma or other ocular disease or disorder), while a
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In certain exanples, the inplant body 302 can include one or both of a
first cavity 318 di sposed near the proximal end 308 or a second cavity 320
di sposed woeanoaBeire di stal end 310. In this exanple, thecfiussewsosurey 318
extends inward fromthe proximal end 308 of the first portion 304, and the
second cavity 320 extends inward fromthe distal end 310 of the second
portion 306. A first drug-releasing or other agent-releasing drug insert

322 can be g&ogrfaocﬁ@grél@asru{rhgclnfAtﬁéla[ggﬁtvﬂeféésﬁ%%(ﬁ mE’ér?SMj@arﬁbeg&i d’% %j drug or

ot her therapeutic agent ease the ey , to treat a |nfect|on
i nf 1 ammat i ahe segbad cmmy 320 totphhevidoa sustaineti d;nags;e otlrer dwsanedac )genMnlbasea
Attnrninr Dnel zet Nn S 044W1 second, dru easin ot her

agent - r el ed8i }Ff‘g“ad?ltfﬁ‘s?aﬁﬁ §-8- oueyt 3 5inys o pllgrgy g OF T} fiel %fc%ﬁays(t,%ml ty 320 to

provide a gust 3 pesl cﬂiﬂ&s@%r?hﬁ@ralﬁeb‘%@a%ﬁﬂé agent release to the nasal
passage (e.g., to treat a sinus or allergy disorder) or inner ear system

(e.g., bo treat KHGSzbAeaB ilbstratermngrample)of ahoﬂleebaanpiablmﬂﬁmt@O tbat-16B
illustrate .an e f anot | acrj ant .600 th ertabl e
through a | ﬁ%ﬁ‘ﬁa@%ﬂﬁﬁ agpuﬁitﬂ a#ﬂgﬁ hf{ g’m o hedsc %ddca@ﬁh‘é‘ﬁ}l%ul us
208, 210 (K8 210 (F1GN2Y. hh&h@mamb@; the Morinddl inPRint 600tANon§fHkes @ coONpri ses
an i npl ant bod 602 including first 604 and second 606 portions, and can

extend f ronmlqmt badye2 isplda@sfiinst 6Q4rﬁe1dfse¢@td @Iﬁpqrbﬂnsae ean exteridsfren end 610

Congi ¢ udt naiPraraia s 608p EME fitbaRin o 4iB a oL bR e sl Rartign

| ongi t udi naoed %b@koﬂmlaselﬁm)s éaheieﬁﬁ@h aotgitaanivl HOAImaaxkesIoMmditherr ed such
that, when inplanted, an angled intersection of 'E}erXI matel y 90 degrees

exi sts bet \,«J@éﬂ and § 1B can ﬁﬁﬁme alangitgdipaldigak axés @14 Ehe implantdody 689 can asi ng at
I t th

oot mal 10k SRRt SE BBt Wy RAERRAD SO il AORliofoP i SR 1T
canal i cul u390a1¢gmk ametszﬁavc(dﬁltﬁ‘e pidkimal axis 612naridhthe dsxsh apils ®,14 doypbiasingml end
628 of the ond ho on. 606 can include etention el ement
656 confi glj"? Sttaop‘iﬁ %Ogé’ﬁ‘ %l“gg ‘iy:a%gﬂnséatpl&?%tla:ﬂ‘?rt&#“ F‘I%\chflf?é’ﬁl canal i cul us
ampul | 4525%aﬁzﬁic§lus%8v‘@ﬁﬁg IGph)'if&Eﬁgd at &t th&WeSi§XABR @nalidius2QirPRhRNT  body

602 includes a first cavity 618, configured to receive a first drug-
rel easi ng @SOQPI@rZ)agent -rel easing drug insert, d| sposed near the proxinal

d 608 of the f Lant _bod h h
Tpl ant. body 602" &4 FBP GubpR g aRRaiseE s isiereh S eI O B ch s o

set of wi nganhavideth Rtp@bRielatknt 65@EdhpurédOWiaslagiinst htTeiset poftin &beanpl e,
and extending laterally from 25t he r oxi mal end 308.
lacrimal canaliculus ampulla 252 (F1G. 2) when implanted. In this example, the
20  implant body 602 includes a first cavity 618, configured to receive a first drug-
releasing or other agent-releasing drug insert, disposed near the proximal end 608 of
the first implant body portion 604. Also in this example, the implant body 602 can
include a graspable or other projection 632, such as a set of wings having a
combined length of about 1 millimeter, for example, and extending laterally from
25  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

30 628 of the second portion 606. In various examples, the second portion 606 can
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FIG 6B illustrates an exanple of a cross-sectional view of the |acrimal

i npl ant 600 taken along a line parallel to a longitudinal axis of the

i mpl ant, wochoss2a@Bong |ine 6B-6B of FIG 6A. As shown iPRTRIS®088B)47a di st al
end 626 of the first portion 604 can be integral with the second portion
606 at or near a proximal end 30628 of the second portion 606. In various
exanpl es, the second portion 606 can Attorney Docket Nit, 2755 044W)1

incl ude a 'igﬁg&%g}n@ﬁl\dihﬁﬂ%élh a%%néﬁ%gxé%urfﬁqn il{eﬁgh*i?‘gal BL61TR adigalf12 O

t he di stal aving a nagnitu | ess ur tines a |longitudinal
| engt h of teha 6fl Dy Isivingos iagmtGld4essabamfeas timesl a florgitutiingl Jengthi afahe B¢l 608 t o

the distal axis 614. In so exanpl es, the fjrst portion.c include a
| ongi t udi neﬂorti“_g‘n ; a%fnea%%fﬁﬁméggs’fﬁxrmﬁlr@@ §“érqge ‘{lﬁtélo@%%gﬂ‘b ]E‘oﬁofr}eon can
i ncl ude a 'esam?rseg,%gﬁkst'plﬁﬂ%%aﬁfinaﬁaew%fgﬁmual 1éngth B hbduiglsgyr s to about

5.42 mllinete n various exanples, the second portion 606 can
conpri s& amillirhetgrsanddhé sicond fé&dion ganlirchide adoagitudiealllengtls sflestwserch as one

or both of the cr.j.mal nctum.212,. 214 (FIG 2) or associated canalicul us
208, 210, t%o “L%‘hﬁ?*‘éﬁ%&?‘é‘f}’éée ‘B’élnﬂ’ﬁté:gsm! acrimal inplant 600 is being
inplanted. In SqE®aRs@ Pafidlest M sSEHRANSOrRAH E0PEarbnp AR ah Intbf@AMAated amet er
of the proxi mal end of between about 0.50 mllineters to about 0.75

m | |i met er $50do dilatelanatomical is8B4sushasene or both o the lagrimel prnciimm@idr s.

FIGS. 7A-7R.il trate an.ex I f r. lacrj-mal, i.nplant O that is
i nsert abl e A Jcfﬁéhﬁ)aorl a&%‘ﬁ‘%ﬁ‘?%ﬁﬁﬁ@ﬂ#‘%?ﬁﬁ?@f Sél#amf’lﬁttdé%ﬁtgr %\Sstil gci at ed
canal i qol ugacthrfl8mphho 640-isBeind) implihtéd)i i soxRGXampldshthelsacnidprktiormpiant 700

can conprises an inplant bodé\ 702 including first 704 and second 706
portions, dtRereipmadiamgter phtheprorimal ard olhriweepabout P38 mijlpmetersdpt i on 704

to a distal g i . i 708 can
define a |§R§?‘fb uﬁ%é@i%e&%glt%%ﬁﬁ%% {gg%‘gggﬁyiqﬁgzg@%%@w‘%gcan define a
| ongi tudi nal di SUGIS. AXiB Nlibtrattha exampprrif apother lBOfimahim@Adine70@ahitiigur ed such

that, when inplanted, an_angled intersection of approxi matel 0 .degr ees
exi sts bet ik¥Hablgdhiongh a dagrimal ipynciym Hracifandimg B aa%acgateﬂl@nﬂﬁ?ulm asi ng

15 208,210 (FIG. 2). In this example, the lacrimal implant 700 can comprises an
implant body 702 including first 704 and second 706 portions, and can extend from
a proximal end 708 of the first portion 704 to a distal end 710 of the second portion
706. The proximal end 708 can define a longitudinal proximal axis 712 and the
distal end 710 can define a longitudinal distal axis 714. The implant body 700 can

20  be configured such that, when implanted, an angled intersection of approximately
90 degrees exists between the proximal axis 712 and the distal axis 714 for biasing
at least a portion of the implant body against at least a portion of the lacrimal
canaliculus 208, 210 (FIG. 2) located at or more distal to a canaliculus curvature
250 (FIG. 2). As shown in the example of FIG. 7A, a smooth transition can exist

25  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

30  annular projection extending laterally from, and completely around, the proximal
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at least a portion of the inplant body against at |east a portion of the

| acrimal canaliculus 208, 210 (FIG 2) located at or nore distal to a
canal i culwe 20amvo3a328re 250 (FIG 2). As shown in the examprasedosPLa@ro 7A, a
snmoot h transition can exi st 25between the first 704 and second 706
portions. In this exanple, the inplant body 702 includes a first
cavity 718 configured to receive a first drug-rel easing or other
agent - rel easi d i i e i : of the
first inpl o %%gd;rv %Oo'*r’??’gf[ﬁﬁp)sﬁfﬁﬁg‘?%‘jﬁbn& ‘?r[u‘itf%‘gg’@r%r%ﬂﬂ%@%%%ﬁognt body 702
can i ncl udeastigllyaspminddeprojectibhdavipg ajtediriedwid82of abooh0.3S nallind@emaud ar
projection extending laterally fro and_conpl etely around, the proxi mal

At t or ney Ti%F%ét“%@“&?%f?@md%ﬁarm?l 9nd 8ne exanpl es, the graspabl e
or ot her projectg i e i Y8 =To j i havi ng a
trimed wdth ofmgiggéﬁ ﬁgé.t%é% ?ﬁ%iﬂ grh%j’cyseetf{t&gndi ng‘fp \E;g‘rhgﬁéldég%rlmunt S
around the ipmpbant 700 taken alodg.a IieGaralBl td 4 losgitadiesl axms exbhephpelaot sech as

e ol | ot GTGL8 ENGTHa0h e Cast R AT SHOMa IRE a2 Sieh b2 S Biste 7e- 78 of
FIG 7A  AS03th0d SinfleGntefBl vAittihe §&ond ggrtio%ﬁﬂﬁfat bbRedriaptbxiRfl h@n 704 can

be integral" wth the second portion 706 at or near a proxinmal end 728 of
t he second 738rofitlensezaid pomtionI06 o lrs vaicsskamples itbe senood gopmmt 106rcai06 can

i nclude a l.ongitudinal ,length, as neasured fromthe proxjal .axi.s, 712 to
the di ot al O Prg gl Hhet. FemRRatTyn S Mk BB e s el

| ongi t ydi naindl7 DMVt a fagnitideSlessRRA TR tifl24 2 168piiamUIpdH saRe kg proxi mal
end 708 to the distal axis 714. In sone ex%g_})l es, the first portion can

incl ude a Irowden U, aamepsgd froor thapeuimal endii08) tp ks distsl axig 7 helnstagemd
Vari ous_excphe By 0B Gt b Tpl R o, oo,

15750 to didnditee @ahdpotiah chh sisldle #SloafitdtindlNéngth obatidut Similligetescr i mal
punctum 212, 214 (FI.G 2) or, associ ated canalicul us 208, Zlo%io,a
sufficient di andPepriges exennles thesgrondparting 769 can compissn ipiseshddator | n sone

CHATDLI8" o RN TIRE haRne  DHEL B e apeer e o
m | i met er 21420HGGY) o13As@Ratiet! carstiicalue 268, 200amd siftitieandinimeter hathei nal
| mpl ant 8Oqactr1r}gz§1 iin?)lant 700 is being implanted. In some examples, the second portion 706
tapers from a diameter of the proximal end of about 0.46 millimeters to a dilator tip
754 diameter of about 0.36 millimeters.
20 FIGS. 8A-8B illustrate an example of another lacrimal implant 800 that is
insertable through a lacrimal punctum 212, 214 and into the associated canaliculus
208, 210 (FIG. 2). In this example, the lacrimal implant 800 can comprises an
implant body 802 including first 804 and second 806 portions, and can extend from
a proximal end 808 of the first portion 804 to a distal end 810 of the second portion
25  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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insertable through a lacrimal punctum 212, 214 and into the associ ated
canal i culus 208, 210 (FIG 2). In this exanple, the lacrimal inplant 800
can conprweesown32i2apl ant body 802 including first 804 amdTAscasc1 @06
portions, and can extend froma proximal end 808 of the first portion 804
to a distal end 810 of the second portion 25806. The proximal end 808 can
define a longitudinal proximl axis 812 and the distal end 810 can define a
| ongi t udi nal_..di | 5 (@Xi PN (=30 0 . confjoured such
that.  wnen HAIhR20 4 B1G: 210 B AThoRRR AR GRRIGR SRR oor cos

exi sts bet \gsonFIGe2)pr oxi mal axis 812 and the distal axis 814 for biasing at
| east a portion of the inplant body against at |east a portion of the
lacrimal Allan" Indhigexampleyyproxgnalfpd 328 of the segenisimplant body portiag 809)

| ocated at ; j E‘j’rﬁ%" ~ \Wof In
this exarrplcgl,rl Hg@%feo%erm%gtg%ngb?ggg? t g%cgﬁyﬁ%fﬁﬁ@g%%gb%}ﬁ%na 806 can
i ncl udeSa rladrendlicanal @ubrsenipubla @52 ¢RIG. Q) mdtntimphinés]. djwi mehtiod eler@at a
portion of 5l acrimal canal.iculus a |1a 252 (FI G  2) when inplanted. The
retention e‘%_%ér?_émn %qurﬁgfv-ga& ltaﬁﬂn?ﬁ%?%swr&%&iqﬂilfira%ﬂpa@lgdaiﬁnéé%i on 875
or other griippi ik JFRRMSof ity indertRIACrabmBOAIN 10 thil BRIRAE, thaRplhon oF
renmoval . In this exanple, the inplant body 802 includes a first cavity 818
conf i gur ed body 882 @iochalea affirststavily 838 cehfemmedty mreive hdwstalgegiteleasingami ng dr ug

i nsert, disposed ne t.he proxi nal,.end 808 of the firs L hpl.ant body
bor 1 on 80 PkREE HeaHnE SBIETITS ispeed gt Hswrapay! B8Rt FRAde a
graspahbe gmpRinhB6dPpeHies 80PN ABDAN thiYeRarApledthedMPINAboBY $026&Hi iRAlu@xh endi ng
laterally from and conpletely around, the proximl end 808. In sone
exanpl es, tgiespgblaop atiiee projeasion$32 pyush @s en epnmdavproiestionl extendipg taterally y
trimed prqgject]i X i.ng vapying. . n r t xjpmal end 808.
1571 G 8B i BPGRY g PO S Sug B e IR e e ma
i mpl ant  80Qrisplisle oabfheg pivjédtioa §3anadlhdds af pardallyorfignrhedipiogdctian esteadlinghe

i npl ant, such as along line 8B-8B of FIG 8A. As shown in FIG 8B, a distal
end 826 of Vepang pmeunts graund thesprexiag] evd 808t egral with the second portion
806 at 1@r near t i I 5{,1%1? n vari ous
exanpl elg t he seﬂgghghgig{rl{@geﬁ%@%é&%g%@%foa}%gf'%%ggggﬂl%ﬁég‘% %) ﬁgﬁeﬁa Aelngth, as
measur ed f rimplanh80@ rabxn ping alirs pdiallet @ 4 lvagdudihall axénaf tB4 Gmplaaty sudy =

magni tude | ess th r. ti | ongi t.udinal_|length o e.first portion
Do tade tedipiis B IGTER, As Pofa b G0 kR, 0%l et gde b B P o
exanmpl es, tReidd $6:¢ carYelih@Braf ¥3thi tAE s&tdRd ?oh%@%%bﬂﬁéar'tﬁé‘ﬁ%ﬂir@il gt ween

about 1.725 mllineters to about 1.77 mllineters and the second portion
can i ncl udd28 of the second portion 806. In various examples, the second portion 806 can

20  include a longitudinal length, as measured from the proximal axis 812 to the distal
end 810, having a magnitude less than four times a longitudinal length of the first
portion 804, as measured from the proximal end 808 to the distal axis 814. In some
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

25 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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25l ongi tudi nal | ength of between about 4.77 mllimeters to about 5
mllimeters. I n various exanples, the second portion 806 can conprise
an i nt egrab 2dedsex28 850 to dil ate anatom cal tissue, suebTas2@se1@r both of
the lacriml punctum 212, 214 (FIG 2) or associated canaliculus 208, 210,
to a sufficient dianeter as the lacrinmal inplant 800 is being inplanted. In
sone exanples, the second portion 806 A Ifni-nal, Ttarlrot Nn 7744 044woi

tapers fro j a1 : Lldilneters to
a dilator {Ell prgg |(§5rrgltgteerr Bgﬁle%g%}%{{%k%(g% [ r?gi %?Q%E}%tég t%ldﬁ%ﬁat es an
exanpl e of tgp8fdhdameeof amiut 03pImitlim&ess. t hat i s insertabl e through a

| acrimal punctum 212, 214 and into the associ ated. canaljcu] us 5208, 210
(FIG 2). In thiFsIGe?élrerﬂ"@,testaﬁ§xP‘é‘E]rq%O%Ha&ﬂmagw@ﬂﬁ%ﬁo@d f?ses an

i mpl ant  bodyseA98leithioh ig 2%1%%2[81 %P&?ﬁ)eﬁ?? 2 PGP BR BYctdi N SnaRBHus AN

extend froma proxim rst portion 904 to a distal end 910
of the Sec@8, pH(RIGN2PJG.thislkezapplex thedbcromad iSPBint 990 derf ¢comepreses amgi t udi nal

DO, o B B 0. S LS B S =1

i npl ant ed, AfoRRH e6d bos 6f 8 HritPdrdn FRUPHLAAi5BE & 1IVLIARIERBR BSHDNS
bet ween the proxi mal axis 912 and the distal axis 914 for biasing at |east

a polrt i oln @06t Adbeipngiinat ersb¥8 capalefise adengdiwdinal progomaliagis P2 andghe acr i mal
' .208 Fl 2), . t . i stal t L icul
curvat ur e 2 a0 @10 sph aGhind lnBiRRE Bhali T4 Dot BeBu SR et woen

the fingt R4oangureesethI)VheAilbRAtd, Aarddlédin@testHbE of bR oLifReélR
transition can include an insertion-facilitati ng gegque55| on 975 or ot her
1

gri ppi ng meArlestess grigtsibetwesa the prerimalgxis HA2 anstthe exis 1 foragioal . Al so
in thi , ' -an , th
e XA boh TPLRTE RACK A0 R A0 o AELUIE A BEERPRRLEPY OL0er

and conpl etcahylicaha 08, 21" E 10t 2xiozated anck rA6&:. distal to @Manalkauli @syattitee
graspabl e or. other_projection 932 includes a partially trinmed projection
ext endi ng 2 ﬂ% Anounts around t he proxi mal end 908.

15 As shown, a smooth transition can exist between the first 904 and second
906 portions. In this example, the smooth transition can include an insertion-
facilitating depression 975 or other gripping means to aid in one or both of implant
insertion or removal. Also in this example, the implant body 902 can include a
graspable or other projection 932, such as an annular projection extending laterally

20  from, and completely around, the proximal end 908. In some examples, the
graspable or other projection 932 includes a partially trimmed projection extending
varying amounts around the proximal end 908. '

FIGS. 10A-10B illustrate an example of another lacrimal implant 1000 that
is insertable through a lacrimal punctum 212, 214 and into the associated

25  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

30 1014. The implant body 1000 can be configured such that, when implanted, an
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FIGS. 10A-10B illustrate an exanple of another lacrimal inplant 1000 t hat
is insertable through a lacriml punctum 212, 214 and into the associated
25canal i cubue92B38328210 (FIG 2). In this exanple, the | acmiusadosiom@airant 1000
can conprises an inplant body 1002 including first 1004 and second 1006
portions, and can extend froma proximal end 1008 of the first portion 1004
to a distal end 1010 of the second portion 1006. The proxi mal end 1008 can

define a | 5 udi - Or QX - AXd i . .can define

a longit udi%ﬁg]leIi %Ig g{gg#loglxé)@pw xilg¥3® %%%%gpgéﬁsp e%%géﬁ%ggﬁéégﬁ%l%onf i gured

such that, 162and thel dsthleakis B014M0t biasiay at leastlagiorfith of heé ShplabtddMBl angl ed

i ntersection of approxi mtely 90 degrees exists b h roxi mal axis

1012 and tlﬁ‘éalﬂﬁtsattiqasb%’%m%f tl?edﬁcrﬂvésqaﬁgil%uﬂws?hﬁﬁﬁgr %? @ﬁ‘%& e i npl ant

body agai nsf,alidfash zﬂf?&ﬁf&s%ﬂnf&fur& Qg? kﬁq izgal canal i cul us 208, 210 (FIG
rculus cu

2) located at or nore distal to a cana rvature 250 (FIG 2). In
t hi s exanpl e, a Iptloxixahplenalprb@iBalehdt1h28 séthersdcondphgphint body pertioni on 1006

includ t [ | ¢ t. 1056 fi t 0. bi fnst at | t
por i on of 1406 &5} (ke BapianoR Flsen s e IEu et e Bt sBSnRARIBRA At ca The
retention eLaBHf a9 MnePnh RGN EnATlId 2539 FIG OF) iR i}lgﬂ;{lﬁkéd?grmaepr essi on

1075 or other gripping neans to aid in one or both of "i nplant insertion or
renoval . | metention dlemgandI56 can rclideznanserbontfacilitoting depressn HW7Hior sthecavi ty

1018 configured to receive a first,drug-re|easi.ng or_ other ent -rel easi ng
drug | noer EPGREgReRS i alfingdng o PR TP Rt PR gHE" of Femear OBl ant - body
por ti onp10Q4ampleSthelimpldhit Bo@X P00 iclubiéiea fifPbanty 1008)odfiBdred ahrdcBivkdde a

graspabl e or other projection 1032, such as an annul ar_ projection having a
di amet er offirsiisieg-releasing or dthertagenf-relensing dmg insgrbrdaspoyed negftheprexingl

conpl etely r.0xi nd 1 n AN ¢ spabl e
or ot her pregfiggwg%ﬁl%gg% lﬁﬁgﬁhg@/ g"‘%}gg? Pg 1 9?5@;1?%%%%@]%@%%%8&%% endi ng
varyi ng ambady 2002 cannigclude apraspabialor etdr p&tion 1032, dukksas d0&hridldrust r at es an

exanpl e of a cross-sectignal view of the | acrinmal inpl iant 0Q0 taken al ong
a line par dreigstionchayingahéiametsr ehpboptils willimeters myenmings laterehy Fem@af ong 1 ne

10B- 10B50f Bl {Fietdifroud, SPxihfa1 Eld2005808n sBmdickbiftbleS e FR3FabiL of he

other projection 1032 includes a partially trimmed projection extending varying
amounts around the proximal end 1008.
FIG. 10B illustrates an example of a cross-sectional view of the lacrimal
implant 1000 taken along a line parallel to a longitudinal axis of the implant, such as
20  alongline 10B-10B of FIG. 10A. As shown in FIG. 10B, a distal end 1026 of the
first portion 1004 can be integral with the second portion 1006 at or near a proximal
end 1028 of the second portion 1006. In various examples, the second portion 1006
can include a longitudinal length, as measured from the proximal axis 1012 to the
distal end 1010, having a magnitude less than four times a longitudinal length of the
25  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
30 dilator 1050 to dilate anatomical tissue, such as one or both of the lacrimal punctum
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first portion 1004 can be integral with the second portion 1006 at or near
a proxi mal end 1028 of the second portion 1006. In various exanples, the
second powDi2009/082268 can i nclude a | ongitudinal |ength, &sTrsaesned7drom the
proxi mal axis 1012 to the distal end 1010, having a magnitude | ess than
four tinmes a longitudinal |length of the 25first portion 1004, as neasured
fromthe proximl end 1008 to the distal axis 1014. In some exanples, the

first portigy sap [(fﬁ?'z%?a&otﬁf},q %Hﬁiqﬁﬁls @”Qid‘ufﬁf %’eht &%aﬁle@r ket er s

and the second portion’can ongl t udi fa about 5
m | ['i met er dacrimalvaupiany $0@XBeingsimpidited elncothepaammiples, the@ecoudtpoummrl se an

I ntegral 30dilator 1050 to dil at anaéfn1cal tlss§ﬁ§_ngh as one or both of
the lacri nBPIOOQL'j‘?‘R?f IPtarﬂrﬁél&nafFﬂ appetey pEgb it mibpsterSPA (1 g 2) or

associ ated (gﬁﬂﬁl ClolsH i A0 er@f outt6’3é‘nﬁﬂfrﬁét&‘se”t di ameter as the lacrimal
00 1s

i mpl ant 10 elng I npl ant e I n sone exanples, the second portion 1006
tapers Brom a priEIGSl- lénﬂuslﬁ%e)dnqnmﬁrotbdr ladyoor] 1mpl¢®tsni110|0; h200:130Q,0 a

dilator tip 1054 di t f about 0.36 mlljnmeters.. 5FI GS. 11

1 astr at o blnfscll R, S7aRinaf ethariietie Proush STacsgal phb 20314 1o,
1500, 1600’1n€57tQQa§sB@itateﬁrc‘§nélfb%ﬁfst2®bl £10 gfI@UQP l%thé’a‘éreb(%bleﬁ%% Wtridia?, 214
and into the associ ated canal i cul us 20 210 (FIG 2). In these exanples,

each | acri reiplantp1eht1200.003001 2409, 15.01!3(1600_,41700 caB 0oMpugHEN impHDt bedy

nchu ng_ 102t Eobath e 1hgp,.160d 707 i Ty b 12856 T304 Yl g 1106

1206, 1806,15b40f604] P54 ankﬁ&@on&fﬁﬁ P2O6,11806, 1486013080 1606, 41706 Ho@igng pr oxi mal
end 1108, 1208, 1308 1408, 1508, 1608 1708 of the flrst@ortlon 1104,

1204, 1304,andsen extesd from spepximalond(1d 08, HA0S; 43084408, 1508, 16980170B0fn, 1410,
1530 0l 8 RS 1 S0 Wb ibryie0o. 1000
i ncl ude at 1261&5131(0[11341'0)'[161{31,‘%1&1 EY-oditbpaxend peitianineeyt12060] 306t 1466,1192,
|1r2rgI2anéL 232&&5&9 f@?lg%oz‘i héaqaimiqggoéﬁbf@;telgazl 3 l {ﬁ%r%: ﬂé% ig@xﬁg?s posed
retainent o gh&edd 29néasg-&%nte]rgx%&ately-dlsposed retainment projection 1192, 1292,
1392, 1492, 1592, 1692, 1792 to potentially further secure an implanted position of
the lacrimal implants. The intermediately-disposed retainment projections 1192,
1292, 1392, 1492, 1592, 1692, 1792 can be positioned on one or both of the first
1104, 1204, 1304, 1404, 1504, 1604, 1704 or second 1106, 1206, 1306, 1406, 1506,
20 1606, 1706 implant body portions, and can take the form of annular, semi-annular,
column-like or barrel-like projection. The intermediately-disposed retainment
projections 1192, 1292, 1392, 1492, 1592, 1692, 1792 can include a cross-sectional
size greater than an adjacent implant body portion and can slightly deform a portion
of a canalicular wall to provide the added securement.
25 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
30  sneeze (where pressure is emanating up from the pulmonary system). Accordingly,
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1392, 1492, 1592, 1692, 1792 can be positioned on one or both of the first
1104, 1204, 1304, 1404, 1504, 1604, 1704 or second 1106, 1206, 1306, 1406,
1506, 20w60609/087828 i npl ant body portions, and can takePChastasionao

annul ar, sem -annul ar, colum-1like or barrel-like projection. The

I nt er medi at el y-di sposed retai nment projections 1192, 1292, 1392, 1492,
1592, 1692, 1792 can include a cross-sectional size greater than an

adj acent i raaj : ' ' a

canal 1 cul arnegt epg YR RRAAEHER Ao SLRISITRE B LRI Trat the
occl usi on @hetimerrhaligtely-dispased ketaiameht mrojecton? 1092, 1292,e0382p1492, 1§92 | acri nal
I mpl ant may cause back pressure to build-up within_the canaliculus 210,

t her eby ur diffg 1192 maxmbenteditp SRFVARL mpknt sugatigpang ﬁaﬂ?er FECUSa} hought t hat

this back pp %ggdga&%mm 184t pBLifoR! ??es%%‘aﬂi]ftiog I eftgtion Banitks sy e tears

are being punpe roman anterior surface o e eye down a drai nage
syst en) Sor dasigfedtogueeent nhigragiopietepreximl dinentianiwigleuwt imapeasingampldntonar y
systen). Acir%%{a%itarg%lnydiﬂﬁ:uh{ypr nov flnrl,ntNn 17C4 044W1 |
FIGS. 18-19 illustrate examples of other lacrimal implants 1800, 1900 that
are insertable through a lacrimal punctum 212, 214 and into the associated ‘
canaliculus 208, 210 (FIG. 2). In these examples, each lacrimal implant 1800, 1900
10 can comprise an implant body 1802, 1902 including first 1804, 1904 and second
1806, 1906 portions, and can extend from a proximal end 1808, 1908 of the first
portion 1804, 1904 to a distal end 1810, 1910 of the second portion 1806, 1906. As
shown, an intermediate portion 1896, 1996 of each implant body 1802, 1902can be
angled relative to one or both of the first 1804, 1904 or second 1806, 1906 implant
15  body portions to potentially further secure an implanted position of the lacrimal
implants.
It is believed that the angling of the intermediate portion 1896, 1996 may
help capture the anatomy of the lacrimal punctum 212, 214 and canaliculus 208, 210
to keep the lacrimal implants 1800, 1900 in an implanted position, such as via a
20  directional force applied by the angling against the lacrimal canaliculus. This
directional force can be designed to continuously urge a feedback or other
projection 1832, 1932 flush with the punctum 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
25 208,210 (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
30  implant body 2000 can be configured such that, when implanted, an angled
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one of nore of the additional retention features now shown in the form of
at | east one internedi atel y-di sposed retai nnment projection 1192, 1292,
1392, 149%0 2080132328692, 1792 may be used to prevent i nplpamtusmognais7on and
further secure an inplanted |acrimal inplant position. These additional
retention features can be 5designed to prevent mgration in the proxinal
direction while not increasing i rrpl ant inplantation difficultly.

FIGS. 18-1 0 that
are inser t§ { Hegﬁér%gﬂﬁ)p?&ﬁﬁlcrl rra %%S%xﬁétgﬁéw%f ;g?lc)iﬁ agl?%glzaas]gégm at ed
canal i cul ush@0Btal 246 ZOH or bigsing at léeh;espoﬂmrailtlesun;ﬂmlbouyegalﬁalat leapd ant

1800, 1900 10 can gonprlse an_.i npl ant bodﬁ 1802, 1902 including first 1804,
1904 and seRAHON 8B lactignhcaslicrlynd08, 249 (EKG 2ot stosmose gisiittadl  end

1808, 1908 Qhaftdfus’d g@aguﬂ%%;g é?fG 504n vaQ &%n?le@'&%@ al ERf20261dF tnd 910 of

t he second portion 1 shown, an 1nternediate portion 1896, 1996
of eachSi nfiratnporbod F0MBER, behﬁ&gnaﬁlmtlﬁhasgioed poeticat 2006 at or neae agrotiotah of t he

first 1804, second, 180Q 6 inmplant 15body portions to _
potenti al | f“%’%?ﬁ@fﬂ?es@ﬁ‘?’éi W‘?%&‘i@?t ed position of the lacrimal inplants.
I't is believed tlﬂﬂﬁlstekaﬁnﬁlé?bﬁé“& IHBretrH&ehﬁltc%'Ediﬁéjt(?éoearQ‘ﬁ{aHb‘i’r{‘aﬁ-g&@r 1996 may

hel p capture the anato 'acrimal punctum 212, 214 and canali cul us
208, 210 t cukleepofithe ilhalani edy 20081 sAstasresd@ohe el 1ntermtlom’peta~mteediq005| tion,

h 20 f of, ied by th | §. th
ot mal R FRPES 0L AR treRhf BRI AGeR betatie BUMLARRAREPE ("
conti nq0U5|dﬁrM%Qﬁp&nf %@qb@wﬂfnpfshamchﬁrtoﬂwh@eém@ém&ﬁaaouék%a 1ddridshh with the

punctum 212, 2 FIG 20 illustrates an exanpl e of another |acrimal
i mpl ant 20qunetat 21% 24 gad intp the aspewiatgth canaligelus 288, %nct um 212, 214 and
into the associ [ l e, the
| acrimal inpl antaf; I%%ngﬂainlg:c%ﬂrg}%‘%ééﬁalr%ulﬁga? éfatm%nle%gfaz%@eél?hc ing first

2004 and sde@aiifaldRREanao210002300 t@adareaxﬁseﬁxblemlckoﬁgloml@nmabpumhmemd 2008 of
the first portl on 2004 to a distal end 2010 of the second portion 2006 The
proxi mal erid420dantedbe erspsinted sanalisylus 29BnA10 (Eﬁ@xzhelp these exapples.£38h t he

di stal gnd lg&‘ﬁgalqmlﬁ?&im 2300 Qﬁ}gb&ﬂ‘fﬂh&glan%ﬁfaﬁ{ b@d‘}’ ?10%9%’02 1-1%1%d1ng
first 2104, 2204 and second 2106, 2206 portions, and can extend from a proximal
end 2108, 2208 of the first portion 2104, 2204 to a distal end 2110, 2210 of the
second portion 2106, 2206. Each second portion 2106, 2206 can include one or
more arm members 2170, 2270 movable between a first configuration, in which the

20  one or more arm members 2170, 2270 are adjacent the implant body, and a second
configuration, in which the one or more arm members 2170, 2270 laterally extend
from a side of the implant body. In the first configuration, the one or more arm
members 2170, 2270 facilitate insertion of the lacrimal implant through the lacrimal
punctum 212, 214 and into the associated canaliculus 208, 210 by providing a

25  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

30  canaliculus 208, 210 when hydrated.
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30 inplant body 2000 can be configured such that, when inplanted, an angl ed
Attnrnpv |l neket Nn.: 275S.044W1 intersection of approximately 90 degrees
exi sts bevoeew/askespr oxi mal axis 2012 and the distal axipeTAB2ebsfoor479i asi ng
at least a portion of the inplant body against at |east a portion of a
| acrimal canaliculus 208, 210 (FIG 2) located at or nore distal to a
canal i culus curvature 250 (FIG 2). In various exanples, a distal end 2026

of the SiTst POLLLGN A031EANe Bic bILSH B He ek aaorAILaRBL ! | 07, 2006 at

or near a proxinmal éen e secon In this

exanpl e, onfcopporared éntdritgsidathatds b3 used2@F0rm ki ivpdentibodpa 10212202 sTid ace of
the i nplant body 2002. As a result, the angled intersection between the

proxi mal a)0ng opmppe amymerbes 474 2330 eanzitemagixely s adaeheddrampldingen v

al i gned 10ggt:i I -l a6 ' h . R i i on
Shr ough t nE g Snto i Aine ot 80y 31 BT LD ithder il ds S GuliiiBGs; 0T |
208, 2168. for the obé GEmoZd &in? irBnibets 2270 221 dahlbeehipdd wedefsadiffeeantof a si de
view of other_ lacrimal jnplants 2100, 2200 that are insertable through a
| acrimal pdHEDEHaY secumng/tspgval acieeistis Rqvand By dagsh thengor seye 210

(FIG 2). lLpgthes I ' '

conpri ses gﬁninpl%ﬁ?égggfgzgggeggg%gé?ﬁé*ggkﬁgﬁgkﬁg%hé%ggée%%%g&gn second
2106, 2206 hpptitsi antbe irtrabcolanleax¢semdhd hiken a proxi mal end 2108, 2208 of the
first portion 2 : 04 to a distal end 2110, 2210_.of {he second portion
2105, 2206, _EacH1CeESAT FLAIFBHe 34 Grurinls o6 3 ik ik PE AR BHAAGT Ror e ar m
member §021{RplaA2Z800MuAR SR8 eRBush b 1dcPimd PRAUEGW AR 214 addintdlineh the 20

one or nore arm nenbers 2170, 2270 are adjacent the inplant body, and a
second confapgpgrated emali¢uius0& 210 KBIG2e by theoexamplenthelabams] aplant 23900

cont | qur 4t CBhCoPRE*Ga TgR S PO e FBPE 32004 ) s Rd 0B eE s er 1 on
of the | acrah#ehn txteh@fbml Nptghaltdaa 2808 bf TRl firfgehidr12 2o 22didtaberdl i Nto the
associ at ed canal i cul us 208, 210 by providing a
2310 of the second portion 2306. The second portion 2306 can be surrounded, at
15  least in part, by an expandable retention element (e.g., an inflatable balloon) 2372,
which is cohﬁgured to bias the second portion 2306 away from a lacrimal
canaliculus wall upon expansion.
In some examples, the expandable retention element 2372 contains or can be
inflated by an agent to be delivered to a tissue of the eye or nasolacrimal system. In
20  some examples, the expandable retention element 2372 can employ one or more
balloons which are separate from any drug insert or other agent retaining structure.
The one or more balloons may optionally 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,
25  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
30  variations in the size and shape of the canaliculus 208, 210. Alternative examples of

Attarnav Nackot Na - 7788 )44WO1
39



25 narrow profile. In the second configuration, the one or nore arm nmenbers
2170, 2270 laterally extend to fill at |east one of a lacriml canaliculus
anpul | a 280 200%0G2328) or the canalicul us 208, 210 when iPopltsResd10479
Optionally, the one or nore arm nenbers 2170, 2270 can include a fluid

swel |l abl e material, such as hydrogel, to further secure an inplanted
lacrimal inplant within the lacrinmal anpulla 252 or 30canaliculus 208, 210

when hydr at t i ST 7 cs I anpl es,
t he one or bﬁg?%réarb% ﬁ%%‘gﬂg#eslaqg'l%, %foa @éﬁﬁgégéq?%ocsg? Bvétrh at tehg b?H?%{’Tguarrﬁl d that
i s al so used sivellingfofathyedrogepbypabisofidyn of Wiler tRZZh péitferatinrs aropenings & m

menbers 2170, 2270 can alternatjvely be attached by nol ding or gluing onto
an exi sti nghs hallogat The @pe o1 prre ballpons ﬁq?%?wartsﬁf‘éﬂf‘é@ésé@s%og pes 5 for

the one or tﬂé)&%g@&m it %og)%]og Hlaa%g%gdei edEcceliRlcan gb(&ggn diidsfog RNt

stiffness and curing/renov Istics. Beyon rogel, the one or
mor e ar i mempknsb@dy/ 0As ARiERated i BEGN23E thd balidoes magtberdisposed suffitientdy t hose
used for the haptic¢s on the intraocular |enses or .the Ijke. F| G 23A-23B

i 11 ust ra_tedéﬂgéga%pcf%wgbwréﬁmew righniahRrhien of %&F%ﬂralmq bant 2300
that is I nsgehiRBt §d'%$€n?9%rﬁndl%ﬁf LITRbf PENEd WRiddee sydtbth, 8Pthel1Ke0 t he

associ ated canal | cd us 208, 210 FFI G 2). In this éxanple, the lacrinal

i mpl ant  23tarmativeexpmpbes sammdludelcar or bwdy baBams iwld¢huatie mpre praxima2B04 and

second 2306 portiong,.and can extend f.rom a proximal. e 308 of the first
portion 2304 to ﬂa@d?éfli‘fsgréwa a@fiﬁ“&? Oﬁﬁé%eé‘_&%’r?d‘”ﬁ%rolfiagﬂﬂ? 88™%he second
por ti ono23QRpLAl 2560 ﬁﬁﬁlﬁﬁ@d‘d_ﬁ@u%lﬁé loWRk eRSindl PuRétiin, 213and inttRandabl e
retention element (e.g., an inflatable balloon) 2372, which is configured:

to bias theassasiaterticanehieulon2 PB0Bhelaeymeligmlent|2489 cameorapiisg andmplantwal | upon

expansi on. n sop X th r i 2372
cont ai ns orbog?'i%"%ieu}cnl*ﬁ’g% ﬁﬁ?ggb‘gﬁﬂdasﬁé‘ﬁ%‘ﬁ?ﬁ%ﬁg&ﬁé‘ﬁ vlgrklgﬁ%sg&ﬁﬁ{pﬁés’ggﬂ{g of the
eye or nasGmpldnt bedy 3402 @mbel danf Bursd SEchethanpihes imphatedxatdasbablpertioat ent i on

el ement 2372 can enpl oy one or nore balloons which are separate from any
drug i nser tofghe et bedrAA03 wsthiassd ggaigstial égast 2Poriing obH 18T M#) e bal | oons

may Opplisonaéahéﬁiclaﬁ]ssil@ilbﬁfti& & drhese dréfag @BQEalpﬂilc{lfﬁ? l’(}gl&%ﬁﬂ@k% & se\é'linteiy an

inflation lunen or the e optiona eing inc in an 1 nplant
i nsertion tretaln soingdarited pbditdon cithe irnplaed2408f Iatthisexahplehdelseddndon. I n such

an exanple, 25the |acrinal jnplant 2300 be insert with the balloons
def | at ed, ggﬁgﬂbgﬂ{)ﬁalHCI.pH%ak)gg\l_tu&q}ier{gﬁléF‘%é{}ﬁﬁé@ﬁ%ﬁgm?ejg@@c &%n place,
the bal | 00ngeCAagaté el h AfdnRdt&brliRe ﬁ%@]?_61%0?1'240@}31}11Ns@%a‘ﬁoﬁﬂnﬂliﬁﬁté?i the

i nplant, as shown in FIG 23B he bal |l oons can al so be deflatable to

make renovaklsein thiscexagplé, tled irlflp%mté?l@ﬂy 2400 capisickide apresppalielop OHET can
e e I R P S
rincllnt Nof'the fist QB Ibody portion 2404.
FIGS. 25A-25B illustrate examples of another lacrimal implant 2500 that is
insertable through a lacrimal punctum 212, 214 and into the associated canaliculus
208, 210 (FIG. 2). In these examples, the lacrimal implant 2500 can comprise an
25  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
30 longitudinal proximal axis 2512 and the distal end 2510 can define a longitudinal
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bal | oons may be inflated by swelling of a material disposed within the
bal | oon, such as swelling of a hydrogel by absorption of water through
per f or at iwoo0@vo3egeni ngs in the ball oon. The one or nor eChalsb@snsoscan be
annul ar structures di sposed around the supporting inplant body, or nay be
di sposed eccentrically about an axis of the 5inplant body. As illustrated
in FIG 23B, the balloons may be di sposed sufficiently distal to reside

i thin o aaceN 29nOFlAAM Ak 1B SAPNCRh ArkGR HlphaRIRGUCL. Wi Lhin

or adj acent acrimal ear dral ge systemy or the like.
Al t er nat i venmpkantgal, as aﬁglad nrnaiseldﬁ)ncufe)eﬁveemzus&dxaadglrmreslsmem\heaafthe nor e
proximal. FIG,6 24 illustrates an exanple of a schematic view of anqther

lacri mal 10°TPHPIAAYIs 2200 andribedhitdaxint doHcinay BRISINg! 15781 2 PRIFER O 214 and
into the astEQﬁhyﬁ%4 Xl 'ok%g!n!d& o st %Bﬁ%ﬂ%&m&a@é& %ul%éQQS CAlp conprise

an i npl ant ncludfng first and second portions. In
vari ous Sex difpG.ey),lotadted atrpnaort distad Yo ﬁéﬁ?almalmslaemnmé RHU(HEG. 2uch t hat when

| ehst & por (i on 1S REPRHIES ShECS: SEATASH. R TRPISH Bofth s inelidis FOUGe i st ol
to a canal 'acﬁhlst»'&v?t?rz‘sfiﬁ‘d‘fs%o?e'ﬁqlefapth%ﬁn%%ﬁlahﬁﬁﬁlsrhxﬁrh BN PENVRY 23061 L10n Of

the inplant 2400 n this exanple he second portion 2406 |1 nCludes a
| ongi t udi nalisposedyndar thesdistahend 2fd0utThe firstl davite 2818 extendshnwardafranzke gr eat er

than a di aneter rtion 4 n mllimeters.
A'so it pisogkahend 2508 of B 5P ot B 5 atns B et e bl 220 e e o
ot her 20Qpr gh@aid fdin 2USdistaP biEd 2500 Pthe SN pbAloarB06Y Adfirst gtreféﬁﬁhg al | y
around a proximal end of the first inplant body ti;?lortlon 240

25A- 25B i | |arsthesngendxahepsing dorg insast ¢a@rbe| dignoiserhin thenbird savips2ol& teat i s

insertable f S

canal i cul ud %gggg&%alfgg&% G%Fer?l{l%peu% ? l‘%%@gg% th%%%{é %lﬂﬁ aslge%:)) ant 2500
can conpri &Bu@-ﬁ‘elé’zﬁ;iﬂ‘glbraﬂherbtgdﬂt-r%ﬁaﬁngldeligJﬂhbd&gcérl besdispdsed irathd ssesmadnd 2506
portions, and can extend from a proximal end 2508 of the first portion 2504

to a di stalc@¥ky25thie ppvidge Sgéte@ﬁél dpgr 9ri $her sbgrapevtis aeenigrlente tBddipsdlan
| ncl udqsa 4aaGkel, %p%gwhahf&%aé@s@erlﬁ'sb%e%ﬁzra{]ﬁgleg e ARALAVILS A4l cat ur es

of a canal Ic s 208 rovi patient co rt an secu et ai nnent ,
for exanpl manfh@nﬁumardxﬂomﬂub p26Kithat and 2808 oﬁhaﬁ&ﬂlportgthrtala positien mal

? i( i’if)l Izﬁ,g' ZN?PQQW%E }9812_5?6‘ of t 5e:l's?:coC %npoqggrll 9?066l su(%n Ilg s d(;vona {n Fbié t22r nPv
and is filled with a first drug-releasing or other agent-releasing drug insert. In some
examples, the second cavity 2520 can extend inward from the distal end 2510 of the

20  second portion 2506 to a position near the proximal end 2508 of the first portion
2504 and is filled with a second drug-releasing or other agent-releasing drug insert.

In certain examples, the second portion 2506 comprises an integral dilator

2550 to dilate anatomical tissue, such one or both of the lacrimal punctum 212, 214
or canaliculus 208, 210, to a sufficient diameter as the lacrimal implant 2500 is

25  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

30  concave shape includes a radius substantially the same as the radius of the
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di stal axis 2514. The inplant body 2502 can be configured such that, when

i npl anted, an angled intersection of between 45-90 degrees exists between

t he proxiwel2o@xi3s328512 and the distal axis 2514 such asPConushoasioIge at

| east a portion of the inplant body 2502 against at |east a portion of a

| acri mal canaliculus 208, 210 5(FIG 2) located at or nore distal to a
canal i cul us curvature 250 (FIG 2). In the exanples of FIGS. 25A-25B,

the i npl antca gy 230l 24320 8 1 kit slo MU YsROTGnglifposed near

t he proxi ma a second cavity sposed near the distal end
2510. The ftransition & tyisAetBeaxthe fids 250handisdcond250@portioxns. rral end 2508 of

the first porti gn 2504, and the secoqd gawt 520 ext.en éo inward from
the distal end ZBFEHR KABPLEORIAXERAlERS A5 2806the Asqanddmplant BodePUL M ng or

ot her agentyspelogaicicdintig efeincRPR oA BRRARH bidd ablifisat e £avi ty 2518

to provide a sustalned drug or other therapéu |c agent rel ease to an eye,
whi | e aSSemncblmﬁﬁglacmhela@na@clﬂms anpdla 250gR1Gr 2) velzegi inplattery Inrtbert can be

di sposed in the s Y 2520 e a sustain or ot her

t her apeut i *4GRIFC E‘f&g{}eﬁé‘g *‘8%@%&?&1&16@%‘%&@8&86%? pfor’fl’f@?ﬂégf’ms €tem for
exanpl e. Irint%fse@u&mémhsﬁthetmﬁ 2504 3hd §&%hd 2566 kiplaaihRitRmtbisnwar d from the
proxi mal end 2508 of the first portion 2504 to a p05|t|on near the distal

end 2510 of the Hecdhdlystrates on e2850ple of andtherslacrimghiowvpant 2669 Gat 26, and i s
filled with a fir dr reJe S|n or t aent rel easin insert. In
sone exarrplnésse,rtafi’lﬁzﬁrggé%%&acg Eﬁgﬂ 1P the ASsorTs o‘fﬂn?ﬁ'g‘ﬂ'&? stal end
2510 ofiot heo80sRCE@IC. PRIThitkis eiﬁﬁﬁletthedad?ﬁ‘idlﬁmﬁmnHEMO Ed@prive®xh iBplagnd 2508
of the first portion 2504 and is filled with a second drug-rel easing or

ot her agentbodiRa8%inglpding Brst A6Q4 and second 204 postiens, Ankedpisdsomehe second

portion 25 i m cal

tissue, S)E %ﬁlgpééégﬁw&é]fﬁsgbﬁﬁlgglzgg{‘ ?%uﬁg?aq eh@%&d gfl%e@%glgnal i cul us
208, 210, tportéors260i6l dikerproxiiraneid2608scah kiefihaa longtudinapprarim# 206 164225bei ng
inmplanted. In this crimal inplant 2500 can be i npl d

various si f&ggaﬁlatﬁiﬂghfa%éwég IR iRngitHeinpledistal gis pold. dThemRlgn taoaya
separay§ enlsgh ghi'ge LAEH récf'sdcﬁ?l?a? @Hé{ﬁmﬁ ted, AR ah@fe@%t%fse&ﬁdr%for 2550

i ncludes a generally concave shape rel at to the“first portion 2504. In
sone exanplbetyeentvd- Iﬁdndmv&sSha];sd)emcﬂnuheprcmmalohmlsmlészmdtthadlsml peidi us of

e e R For st 1R R Pyl B AR el R S R TR DR R

Il ar ket Nn 1ZorifssP cldhdius 208121 0 16bAtHS alClH e Wi 8a120 Q. caftdliciN@Wridiurehe exanpl e
of FIG 25B, a snooth transiti on can exi st between the first 2504 and

second 2508586FIG-3s.

20 In certain examples, the implant body 2602 can include a first cavity 2618
disposed near the proximal end 2608. In this example, the first cavity 2618 extends
inward from the proximal end 2608 of the first portion 2604 to a position near the
distal end 2610 of the second portion 2606. A first drug-releasing or other agent-
releasing drug insert having a volume between about 0.2 cubic centimeters to about

25  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

30  being implanted. In this way, the lacrimal implant 2600 can be implanted in various
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In certain exanples, a proximl end 2528 of the second inplant body portion
2506 can include a retention el enment 2556 configured to bias agai nst at
| east a Swpanewwes2ef a |acrinmal canalicul us anpul | a 252 PCFIUS2002)0104%N
inplanted. In the exanple of FIG 25A, the retention el ement 2556 projects
proximally fromthe intersection between the first 2504 and second 2506
i npl ant body portions. FIG 26 illustrates an exanpl e of another
lacrimal i ] 3 ol ' : 212,
214 and i oo aieh doion it BRIl br BURHAD S o i ERplapRE AT,
exanpl e, t He thinexampk, thedilatot 2@8DMichdapa gemesaliyncanvek alpelyddiive®dhei ncl udi ng
first 2604 nd secoa? gg portion gnd ext ends frog1 ggOX|nal end 2608
of the fir Ods a spresxamples the RoNVSE sHaRs inPiges: i 2606.
The proxi rr%dlsgleft%@%aqﬁﬁhﬁ%{mauezs@nm§d+9e &@alrnﬂ?ésoﬁierﬁéhv@%é}ﬁi83612 and the
di stal end 2610 can define a |longitudinal distal axis 2614. The inpl ant
body 152600ndadeskeradion fuloptangid]]y thutsanteats, thevediusi afptheeaneouluncurmafue
|ntersect|%§00f bet ween 90- 135 degrees exi sts between the proxi mal axis
2612 and t di stal axis 2614 for biasing at |least a portion of the inplant
body agai nst at Ih%@ﬁzhn%x@ﬂbie’s%?&Rlxﬁaﬂeﬁﬁaﬁmt)f%@@édrﬁu 2 88dy Bdiohocat ed
cu

at or nore distal to a canali us curvature 250 (FI G . 20In certain
exanpl es, 12686 |cmpir@htdetaddsﬁnaemzlemnt 2689 Qmégareﬂitib taS@avmstwt Y12 di sposed

near the proximnmal.end.2608. t hi s _ t 18 extends
i nwar d f r oROFHE ¥ frﬁrgfip%aﬁla ‘%b%am?ﬁf% (I%IG ?)erfl% ‘6 1%@%(& %tﬁg posi tion
near the. dle‘ihﬁbleeﬂﬂ ra@ﬁﬁo@f:leinf&ﬁt m}djeml’ﬁrmﬁﬁlaﬂﬁ%m thefihtessectilbnig- r el easi ng
or ot her ent reIeaS|ng &Zg insert having a vol une between abo%t 0.2

cubi ¢ cent ineisyeandhe Hrsh BB amxbeecond 26 ’énrdétﬁthoﬁﬁﬁ’@ftsonsf bt samasP et an be
di sposed | @uabgsl fsish&wn ‘f{f‘lficf,sf 203 tpqoﬂmywt?z@zsea@tﬁeg%na WSbAhIESkydr ug or

ot her therapeutic agent ease t'o an certain exanpl'es, the
second por tpostio?B66 can rimlud;ees remasntiomtedagmait 2656 atbmpnﬂﬁg@ htydro@el ®temtianat oni cal
tissue, such one o oth | acri mal unctu | i,cul us
208, 210, teﬂ)e“éergu‘f’};‘icﬁl‘%?ﬂn bip expand e 2mey %%f %‘F’a SR 2995 ope ng

i npl anyed. ﬂ6@2%@hﬁ%ﬂﬁ&i the_lacrlnal i npl ant 2600 can be inplanted in
vari ous Attorney eket Nn_: 2755.044W1
FIG. 27 illustrates an example of a side view of another lacrimal implant
2700 that is insertable through a lacrimal punctum 212, 214 and into the associated
canaliculus 208, 210 (FIG. 2). In this example, the lacrimal implant 2700 comprises
an implant body 2702 including first and second portions, which prior to implant,
20  are linear relative to one another. The implant body 2702 extends from a proximal
end 2708 of the first portion to a distal end 2710 of the second portion. The
proximal end 2708 can define a longitudinal proximal axis 2712 and the distal 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 '
25  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
30 body 2702 against the portion of the lacrimal canaliculus 208, 210.
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si ze ocul ar anatom es wthout the need for pre-dilation via a separate
enlarging tool. In this exanple, the dilator 2650 includes a generally
convex shapeoowizai28ve to the first portion 2604. | n soneCEABMISA$)47¢ he
convex shape includes a radius |less than a radius of the canalicul us
curvature 250. In sonme exanples, the convex shape 5includes a radius
substantially the sane as the radius of the canal i cul us curvature 250. In
certain exanple . portion
2606 can i ncl ud?IaGarzgtlgdr%rlggelrsl aglrég?{éﬁl%%gggé con ?’ggﬁggé%&%?glsl galtnst at

| east a por2800nhavfis inséreable thedugharatrirmail pencanpl2,21238d (b Ghe Apocikted

i npl ant ed. exa , Jthe retention el enent, .26 ects.

proxi mal | y CF‘P%J}ﬁ“{”ﬁeZJO% ]eorn@ég"t ?bﬁnﬁé‘ts\ﬁé@ﬁplteh@efl?qrg?al ianéﬁg(%me%%

i mpl ant bo Wb Sh rl . 29-30, a
pr oxi mal eﬁljd}]l[1 g@‘zgéﬂg?ﬁ %ée@s‘égfg‘ﬁh“%f%ﬁ“%ody 5%??% on 2606 éghﬂl)ncl ude a
retenti 6n elrehsear rédéhé toomeransthay Eheipgrlagdbdy é8@21cxtgmseﬂrmmr9x1maﬂ chis

configured t a into t he i 152602 is
i mpl a%t ed. end 2808 F% gt I?ﬁ%%ﬁ%lé@?wsw@%e %ercoﬁggf’%‘é’ Ny yof anot her
lacrimal i mRbaal élPP8(8\@n defink B%@ﬂéxﬁﬁin@l Tk BHAl ixes 1880 dndRhe MYALEAIM 212,
214 and into the associated canaliculus 208, 210 (FIG 2 In this exarrpl e,

t he | acri m81P eph éﬁnQWMgMpiﬂ@%slmmiﬁl dhee i tqum Q?c%!idleng first

and second portions r or Oar t.i,h¥e to one
anot her . h“g’ fﬁ‘brfegﬁ'tw% Bi‘n@?{’%ﬂd@)? b infe ec():xllorrlrgFgeHV e‘g%gé%f t he
first nortldegre‘e@eﬂst@lb%tvaéen&nafr%iﬂxﬁalca&lstmﬁaa@lﬁwd@t@r itions14 e bipsing atel  end
2708 can define a Ion%l tudi nal proximal axis 2712 and the distal end 2710
can defi ne least apgitiondit ihg inaplantdiody 2Be2 agaiast atrleastiaporien obp Mgriomb2 can be
configured t et ween
15- 158" 26q<af Albul i ¥os, HEHICTR) RENER w S RISE: & W BRIRE AR Rlgl, 20 <
2714 such azsof(BrG I#)agh bgs axanhgiashe secpad porionalf therenplag tbdy 28021 ynchvde?

agai nst at ast a porti f a lacrinmal canalicul 8,, 210 (FIG 2)
| ocat ed at 36? eaging iptesn la‘teg’ -disposRa retaipmeat E‘i&’ﬂ??&?ﬁgg é%"}(?’l‘ (L% In this

exanpl q5 t hg, fRC ?ecﬁgflt TRE rQhinfidft HrARAON 280 RGBS R 's!gﬁﬁmﬁﬁsdeeas'[ one
undul ation 2790 to'facilitate the biasing of the inplant 30body 2702

agai nst t hegreasert thamamfdjademt irapllantriwdymnmrl ol eao f2@Btateth securement of an

implanted position of the implant body 2802, while the adjacent narrower implant

body portion can facilitate the biasing of the implant body 2802 against the portion
of the lacrimal canaliculus 208, 210.

20 FIGS. 29-32 illustrate examples of a side view of other lacrimal implants
2900, 3000, 3100, 3200 that are insertable through a lacrimal punctum 212, 214 and
into the associated canaliculus 208, 210 (FIG. 2). In these examples, each lacrimal
implant 2900, 3000, 3100, 3200 can comprise an implant body 2902, 3002, 3102,
3202 including first 2904, 3004, 3104, 3204 and second 2906, 3006, 3106, 3206

25  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
30 retention element 2994, 3094, 3194, 3294 configured to expand laterally, relative to
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Attorney Docket No.: 2755.044W1 FIG 28 illustrates an exanpl e of
a side view of another lacrimal inplant 2800 that is insertable through a

| acri mal wworreennse282, 214 and into the associ ated canal PCIIU$200808047210
(FIG 2). In this exanple, the lacrimal inplant 2800 conprises an inplant
body 2802 including first and second portions, which prior to inplant, 5are
linear relative to one another. The inplant body 2802 extends from a

proxi mal - engle ROl M1l 3¢, BRI, 10821 9néh b Shplanehish, 2309, S0 Beopecond

portion. The proxinm 2808°can define a Tongftudinal "proximal axis 2812
and the di 2P iempla8ed bovarces exnanples,shefloiddwedabldiretentiorapleme 2294, The

i npl ant bo 8 C e configured,.such that, en i npl anted, an angl ed

i ntersecti %%fﬁéét &g%tﬁca -erlljggg‘i%ﬂﬁ’_grtﬁgé’n&?f g?@ DETREEI ECHPRLT mal axis
2812 and t hgpshsidrdméutit 2ar Bd GordtRillell ¥9f M3tadte, tR@ABidBWRALLIE B eRiod he | npl ant
body 2802 against at |east a portion of a lacrimal canaliculus 208, 210

(FIG 2P | end 2994, 309403 194032946 ¢antexpand moad incuiegpdansthammanetker260 (FI G 2) .

In thi | e, t d tig t he inpl ant Jbogdy. 2802 .incl ud t
L east one. FrREFIFSaRs PfuRbinb®s; Tn iofin e Brarb Ry o 388808 ch an
annul ar  15néfenfidkeleent 204l 9694, 31194132031 RIS aodliGiFédr@igurcdds ekpaidides a

cross-sectional size greater than an adjacent inplant body portion and can
facilitat e loteeallyerelptivado thegtroximal gpis 201 2803531120322, in Adirpesinawaybody
2802, while. th ?1? nt_par.r [l d [t nfacilitate the
bi asi ng of %[%rrégil%p aﬁ?aﬁ%ﬁgfuﬁg\ﬁpﬁ’“gé‘gﬁ%w@%@ “}glc?g?}il%lr??pg?rﬁt Ogy acri mal

canal i a0l usSmpited? I som@ fekfsbpled UsIBowh in! F1GS29-3 ahplleid sofellablsi de vi ew of
ot her lacrimal inplants 2900, 3000, 3100, 3200 that are insertable through
a lacrimal TSR AlEment 299443084y 3194, 32Ph anchudes @ipertien conlighredip §3pase, 210

(FIG 2). | Se; e Py i n : 3200
can conpri slge%tﬂ?i %ﬁ?ﬁﬁ?@ El%};ogggi;ak 1%2835’%§}32ﬂ1%28%122?%2?Sggﬁgmft?gvgfh 2904,
3004, 3104 th8Redmahcinabicdnsia@paits 230FBG. 2)Lehen 82GHpREpbods srimplaatd. can
extend froma proxi mal end 2908, 3008, 08, 3208 of the fi rtion
5604, 3004 31041 GBEFEELSARS it Sridiabb T tenion Hlement 894808, B4 e cecond
portions29G694 3006 ﬁ%&@ d3F5P -wHiLR i nSertaBR! thfEh2R0R crin@PFunciifR 123208 can
define a | ongitudi na proyx?@néaél’véxlj s 9012, 5012, 3112, Cr?1>212}.§unThe second
portion 29334 agddso tix1o6ocized canmicuiug 208 d%1 Oainfal narng wspwefileabh Ber30r et ent i on

el ement Zggl)rﬁlSert?’o%?ﬁ'le l?y]d%lgel %rz gﬁ’iefz Hl'}ifdi sgv%ﬁlggletrgteggf&naagmler?ttc%gl%lyldya’te gne{i ative to

expand to a wide configuration. Protrusions, such as at least one intermediately-
disposed retainment projection 2992, 3092, 3192, 3292, can be used to retain to an

20  implanted position of the lacrimal implants while the hydrogel or other swellable
element expands.

FIG. 33 illustrates an example of a side view of another lacrimal implant

3300 that is insertable through a lacrimal punctum 212, 214 and into the associated
canaliculus 208, 210 (FIG. 2). In this example, the lacrimal implant 3300 can

25  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

30 material, or a shape memory material. The expandable retention element 3393 can

Attornev Docket No.: 2755.044W0O1
45



Attnrney Thicket NA.: 2755.044W1 the proximl axis 2912, 3012, 3112,

3212, when the inplant body 2902, 3002, 3102, 3202 is inplanted. In various
exanpl es,woheo%d3es2d swel | abl e retention el enent 2994, 3004/US3W841043294 can
be formed such that one or both of expansion direction or expansion anmount
can be controlled. For instance, the fluid swellable retention 5 el enent
2994, 3094, 3194, 3294 can expand nore in one plane than another to

vl | abi e FECOne P A Gl bRy iy e BB I I acitiea by,
confi gur ed firet Iﬁxﬁansls(mmfealth@/;mmahwodyes ingplarhed. pPoxusiahs, auc}saszaleast 3012,

3112, 3212, in a directign away m a | acr.i nal canablculus anpul ia 252
(FIG 2) wﬁ@ﬁu@q%m%wrﬁlsma?rqt@mmnﬁm%ﬂ%@ 3, 52 Berasedig poteatiallys shown
in FIGS. 2 RNt 2994, 3094 3194,
3294 i ncl ug:gég%{ Stﬁg‘?ﬁalét‘:‘h w&Jﬁg{?ﬂtog%ei%gﬁ@% lgl#gr ally, relative to the
proxi mab axi s 2%FIGS. 30A B4B3ilhRtratd 24 dnples ofa siheeatic orew ofrarother hecringadr i mal

i cul us | th lant b I
o, exanpmII RA0Y £l o ERlhaCay BORBEnTh SR ramD Sobs MEReRPo S 0a 15
3294 can_ coigyicaf idieadfhsnad et pralBaIdARe, Lithayghe bPmoracr i ml

punctum 212, 214 and into the associ d canaliculus 208, 210 in a narrow
profile. Affirejectiomsextending lateeallyyad leagiepartial ofrbmrorfarelind asmokineddlead B0%nt i on

el enent can rate. an a w de canfi atlo O S, such
ot | eaorl g RL Do AR P Ta Sl GXwER A sHeh e 5 RBpwher EICUED™ 5055,
3192, 3392, th@ﬁ 1o RBHS S4B unrigtlatie a k& AWiREN o s inGitlsd2aRg tHeQicrithalt he

| acri mal i np gs whil e the hydrogel or other swellable el enent expands.

FIG 33 il |lmpﬂm€56@0 o, @t&ﬁppélnéﬁh%mml@‘é fipna\gndmplantedreasitione rihesset ohpl ant
3300 that is..inser abI hr toth
associ at edI calﬁa zlmc% iy do‘g% u?l‘—* %%Elﬁw V’E&P%& gﬂ’geégib;f IF&i%oﬁml glgr |Omal ©

i npl ant  33QdnfigiraBbe 6NMMbkiifD] a0 bbdPE402t cap@ilyvedBhigratioh bgzlamnfmg 5kiz8®04 and
second 3306 portjons, and can extend from a proximal end %@3-18 of tﬁe first
portion 33@@@%%@%nnéh%l%ws@&@%’faqdr@t@eelgha lagimalsanaligygls ampul t he
second jgor t453n 3306 can include an expandable retention el ement 3393
conprising at |east one of a coil, a braid, a stent, a nmesh tube, a suture,
a thernoset pol yinghe exanifles aﬁilG&BnA :348, h@@nea@tmmtmmleetlons 3432 extend

laterally in a direction parallel to or away from an eye 100 when implanted. In this
way, the projections 3432 can still act as a graspable or feedback feature, but can
limit patient discomfort when the lacrimal implant 3400 is implanted. In addition,
20  the projections 3432, by extending away from the eye 100, may not be buried in
tissue and may be easily recognized by the patient or physician. This can allow for
a quick determination if the lacrimal implant 3400 is being retained in its proper
place without having to dig and search in the soft tissue surrounding the eye 100. In
some instances, a simple pull on the lower eyelid can expose the projection 3432
25  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
30 projections or other gripping means 3532, 3632, 3732, 3832 extending from a
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30 material, or a shape nenory material. The expandabl e retention el enent
3393 can Attorney Docket No.: 2755.044W1 be configured to expand

| at er al | ywor2eé%32328 to a proxi mal axis 3312 defined by Phe/USzemsio1@arti on
3304, when the inplant body is inplanted. Protrusions, such as at |east one
i nternedi at el y-di sposed retai nnment projection 3392, can be used to
potentially further secure an inplanted position of the lacrimal inplant.

5FI CS. 34A38nial bpdH LEH SUAIBIER 3800 3 GHHNORY Bﬁoof'm%fﬁh’ﬁ&t&f&hérac“ mal

i mpl ant 340an an inplant environment. 1h various exa the 1 nmpl ant
body 3402 oqaiectingls 3d82.23632 23732 B832bcandtehesed forojaciots fimcBd@2 inchudifig as one or
nore projecti oas ext endi n&) | ateral | at | east Bal’tl al 'égf rom or around a

proxi mal  eRd*3%6, § asfrugiurs foswhich g user cap SERSPABNQ Hgp Bl es, such

as i s showgehBvdi! fhibihk: or E\%tlﬁ?%@&fsb&ﬁ%d B3t ot plaRCh S Sassingt of wi ngs
for use in inserting the lacrinma I'ant 3400 |nto or renoving the

i npl ant 5f r eomplately mpthem a éabriped ptieum ZﬂﬂeZ%and)dsswwtgé catmatichlas dO&,fZlglur ed
wi t hout m inh mnd, as the inplapted, .nopn-linea onflguratlon of
the inpl ant {:g(g‘)cﬁ fé@p@gﬁin&g@;é or n%’lagfleiegwcby} QUNCIRGE g CUTe%Br ¥¥hape of
a_canal i culigisvhethel teUhplahpf faN nﬁFpah@a_al ly, a lacrimal canaliculus anmpulla
15252. In the exanples of FIGS. 34A-34B, the one or nore projections

3432 extend | at dp&pmyg exarmaleauawb@mm 5@@ A5, the gr@sp@blemyctﬁqro}ﬁ@rpaeye 100
when 1 npl an}l(ﬁ‘g I Q) grhm ef(éﬁrédtagﬁu f)clar%n\{svhlﬁﬁ%ge sCi?te dt?)tgg ‘ a(r:ltex %iod

graspabl e or JbacK’ at1en en the

| acri mab i rmItladi‘acraﬂﬁlcbu&runﬁmmmrﬁdmeme@dsinuaecamﬁxemotahemptam B@dym 3432,
by extending away fromthe eye 100, may not be buried in tissue and may be

easi |y recd@if*PEpleyiamel %%g,uaéh%smorpﬁglém& die expandablearay membesare qui ck
determ natig pr oper
pl ace wt hou}{)‘%1 b!rlf;aw n a%&ﬁglsg%t %ltg’r@% tgaf%%gtdﬁzhés)%??&? {135;3%&?%?? (rt}lljrh ng the
eye 100. | mheslanmnarplmnnﬂas;lz 214 and listophkd hssociatel eahadivaius2P8| 210. cwhilexpose

t he prolectlon 3432 25pointed in a direction fromthe eye 100. In the
exanpl e of 'PPEMEED %Eﬁ@ts PYP %’Hf‘e‘ﬁgli“gﬁ glanltéaéfmdﬂgnb?rﬁj S9ER fHn 3432

fromthe prge 4/l m@rﬁge§4Q'ﬁe eRpatid DSt afth nddrhert B S208Be ad eﬂpé@%@?%ﬁl@ﬂ ensi on
direction of a second inplant” body portion relative to a distal end of the

first inpl aeparifouhydigencd 3595 that corresponds i g¢®ut 8%icg8 didnatet ofgheineplantl es of
means. 35320086350 B BRNBATng SR RRE PRD AP AFn Msaieratentii B oL
04401 the exterior of the punctum. The expandable arm members can expand in many
ways from the narrow profile configuration to the expanded profile conﬁguration,
20  and can include at least one of a coil, a braid, a suture, a thermoset polymer, a
thermoplastic, a heat activated material, Nitinol, a shape memory material, a
polymer, polypropylene, polyester, nylon, natural fibers, stainless steel,
polymethylmethacrylate or polyimide. In some examples, the expandable arm
members can be expanded manually, for example by a physician, after the lacrimal
25  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
30  similar to a purse handle that extends from the lacrimal implant with a loop so as to
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proxi mal end of a lacrimal inplant 3500, 3600, 3700, 3800. The graspable or
ot her projections 3532, 3632, 3732, 3832 can be used for various functions,
i ncl udi ngwvprzomiade3zg a structure to which a user can gr aPpTarsL@SAU47TNg

i npl ant insertion or renoval, inhibiting or preventing the associated

| acrimal inplant frompassing 5 conpletely wwthin a lacriml punctum 212,
214 and associ ated canaliculus 208, 210 (FIG 2), or for providing tactile
or visual BRC fonidVaPOTE R2irh it BBint!S Fhe fifarfont AP cbpilied gk e T Pl ant
|sfuIIy| ant I'n sone exanpl es, I110\/\/n|nFIG 35, th
graspabl e mfcajlﬁaat a@wa&ﬁﬁatemi Nnmahdslmpmmmonpmt@mbmylher arm rrenber s,
whi ch are si rest. on an fﬂ?}e“orgﬁo of t e lacrimal punctum The arm

menbers carP r‘éIPY F%BOEYGStﬁhniy Apfora) 9“8‘3?)‘? es§ §ffClaxanpl e, via nol di ng,
adhesi on or o‘l‘ﬁh&h?ﬂnetﬂ_&?ylﬁféﬂﬁ%N?Jn?dea'Iﬂ@d?ﬁé@ﬁﬁédlﬁfeﬁtscﬁﬁ%ﬁérﬁerﬁfm@y(pand' ng so
as to I|mt penettation of th acrimal 1 nplant 3500 through the |acrimnal
punct umS21Xontise andbsanbable ti@rxassrdnshapekynmrfat cmmhpls aQIeasB ong06. Wile two

arm merrbers re sho uch as 15
four arm ?‘étlc V@%&R&L@X"O %C}é@’@ orcPé’ Xﬁ‘% é‘ided profile
separation d(@L@A@“Q@d%ﬁ@én& bAthedRamERPORMe érﬂbe@aeann hm@&i 1) d;ho@m?t er of the

i npl ant bo such that proximal ends of the proxi nal andabl e arm

menbers r erﬁiﬁhed)f@ atnhélpé@(tt épﬂbﬁﬁQﬁ sq petoecure dmﬁlmentetfom timal spplerfenber s

can expand in Y. ways m th par.r o t he
expanded profil encs‘8me|e§ful?lg “ott, > 20818 ié ?ﬁf&?%f&epa%i I% {1013%%&3 "a coil, a
brai d, 18 suhtluge atdeddtoneagially prleHiiag. prcgeéthﬁrdasuplleasﬁlt}can @nplagtbode B7OAL ed
material, N tinol, a shape nmenory material, a pol opyl ene,

pol yester W%rﬁcwﬁgufeg|t0ﬂoiaé@p§ute§tr@98ﬁp@%@n§tfé® la%‘ap l{ %i/%cr yl ate
or polyim I I eqexpanded
manual | 'y, 19%? g(haesrrtglqge%y ﬁ&géﬁ@ﬁéﬁ%@?&%ﬁeﬁﬁ gﬁﬁﬁ]‘é %g 1ghtth%has been
posi ti oned mmrﬁlhﬁbetmam 't}&uimlly emmﬂl@lﬁpjezmﬂns and the camalisolus ndnbmtq)d)\&s as

shown in FI.G 36, { gicﬁlgf n 3632 can include a | oop of a
filament erBdEyofM 3 %Clﬁ 3 HaB? ?(We lacrinal inplant 3600 to
perm t jsenoval of, hhR dxBRIpRIL adéhonRh BXG, atlﬁﬁg?hﬂ'ihatl thdeffitibAManAQ"
exanple with forceps. In some exanples, thé |oop of filanent assumes a

shape 30si mirloghrertreceas pRA2sio andnpplant bhdy 3802cen e u$erdotmlt6h@f laggraspakle i npl ant

wth a | OOpprgj%ctFi"gn oope'lb“rtngtq{‘lglee onDcc))rC rigrar}o%ZlSoSf 0lacrlmal implant 3800. The

indentation, channel or other recess 3832 may extend axially along only a portion of
an implant body a sufficient distance to facilitate removal of an associated lacrimal
20  implant. In further examples, a lacrimal implant can include a filament molded into
an implant body and extending proximally for removal of the implant from the
punctum.
FIGS. 39A-39B illustrate examples of an isometric view of a drug insert 322
and a removal facilitating filament 3999. In some examples, as shown in FIG. 39A,
25  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
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facilitate renmoval of the lacrimal inplant. The filanment can conprise at

| east one of a heat activated material, N tinol, a shape nenory material, a
pol yrmer, WwolzypvwpszBene, pol yester, nylon, natural fiber®CTAiS2008l0e639 St eel ,
pol ynet hyl met hacryl ate or polyimde. In sone enbodi nents, the filament nay
5conpri se an absorbable thermplastic polynmer, for exanple at |east one of
polylactic acid (PLA), poly glycolic acid (PGA) or polylactic co-glycolic
aci d (PLGA),e W3l Plotthe 9[%%1%L%Bhﬁlefdg%g&?&léEns%ﬁ%?r?a&%}ﬁa@%dsdfcﬂa ol ded to or
ot her affixed to an 1 nplant body 3 SO as to secure thi l'anent to the
| acri mal i ryh@odcrylate, soyhic, ep@(mhwhammrahmmdtmdﬁbﬁ/e 37, the graspable
projection 3732 Qi ncl ude, at | one axi al | xte j ection
coupled with an ﬁﬁpf‘éﬂﬁa%él mfre%ng@wnléafwe&pdﬁgﬁ gn out er
noSt POr ti GRfikadind AREHABI insARR! dofitzbf2 29Be alibht pBHAIY IndoRGpIgaL U al

constriction agai nst outward bi asi ng t he canaliculus; the 1 nterplay
bet ween 5t hehmnghhllgcrmml@udcmgl qmldopwcthe essociated cahaliadusalAtel@02sani nhi bi ts over
insertion of

t 15|
shown in FI"@J’?%%O OCI f 'E‘% Sﬁ‘;%gﬁ%ﬁ ea?. %ﬁ%rﬁt&)zfﬁﬁé’f) Sog%tfﬁ%%a]r@élgégs 3?332

in an inpl %%CMOWQ&{MSGM&?%Isemlele%umgfesavagfo% B2Bd &f IRPARBbHRE tO
permt insertion or ‘renpval of a lacrimal inplant 3800. The i ndentati on,

channel or apt foemed éo 85 yarBBB Patient aastosnes. drivatipys %a@nge%ﬁiqpramwﬂ endn of an
i npl ant bod ff| ent, di etaf CI|It assomated
| aer el 20) REMSHES o ok Eh ARG e Pt s b R AR B8 hel Le
filanmeny rrmeﬁﬁelaucsﬂg@maﬁlal atapatis. bAdﬁénambrﬁdﬁtﬁedhﬁlgnwwyl dmrbbxcoﬁﬁgurwrmval
of the inplant fromthe punctum FI GS. 39A-39B il lustrate exanpl es of

an i somet r iseckythaty Wifenamgjanged, thearexigmp axis and thedipiobaxis w@mwt atamandle | anent
3999. | Fh”ﬁQl?
ext end Przmrft%hﬁ)é%rug nesegr ﬁlgk%m' Ftlslgarrstgﬁgﬁd %ﬁ%{lrtg?hﬂ;l B re ?gﬁgpﬁﬁgoses

Anmong ot herat tdastragsortivief & ldcﬂrrmﬂmar&%@lue doratdp ot swradistal tor £camalitiies noset
pol yner, or a shape nenory alloy. In sone exanples, as shown in FIG 39B,
the fil amefr4958 ext ends  al ong the drug insert 322 adj acent an inpl ant

body 3992 and i §6AdeAahBI 1l ScBha 80y HbrdoRSs KR ko [iRIudeGl ekl PUr pOSES.
Fil ament can Attorney M 44W)1 be bonded to the distal end

of the drugeoenBy nansewtngvﬁmrh adncaaldhelsan/zeprosundd ead orfylmma@ncwmyenora@n ylic,
| ack di agram

TT7 gt g i Le  af SeconEPRBrdEen. th somnerame b Bl Ha i el
i mpl ant Coﬁf)hﬂéﬂl%dslbﬂngﬁn%htelr SaFAceRATthd &cbid paﬁ@htoab}heelmplant body
between about 1 degree and about 10 degrees with respect to the longitudinal distal
20  axis. In some examples, the outer surface of the second implant body portion is
sloped to a dilator tip of between about 0.2 millimeters and about 0.5 millimeters.
In some examples, the implant body is formed to include a 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
25  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
30  the second body portion. In various examples, the drug insert is positioned such that
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5through a lacrimal punctumand into the associated canaliculus. At 4002,
an i nplant body extending froma proximal end of a first body portion to a
di stal emsoabos3zgesond body portion is formed. I n sone exarmsb@s/ioayi ous
sizes of inplant bodies are formed to fit various patient anatomes. In
various exanples, the proximal end is forned to define a |ongitudinal
proximal axis and the distal end is fornmed to 10 define a | ongitudi nal

di stal axis, h that,
when i npl ant eﬁﬁ‘pgt&ﬁe@‘El g{%fn(r?rfg }fg%léétggg%%%gp%&t%% Oz%e'csﬁpjr(lftngdrilsg%toﬂglt% an angl e
of at | eastdmﬂ aﬂldgfoemvtcbng atcmtaahda@/dduga)s otifer thesapieutac pgant radeasetto ameyd, mpl ant

body agai ns g | east a portion of CI’I mal canall icylus, |ocated at or
Tor e i ot a2 PASEERAY RN ¢ L e Fe T gestain exPIes P esue fietab cond body
portion is t I ocat i on
near a pr oquﬁg)wn tﬁ%ﬁpsg%géggg%%g agggy portlra%h%égﬂﬁg%sg?g{ {hg%@%{‘d t he

second Iﬁod)bopiwpbrtmm Ihrvasommemnmhmﬁs:on'cmmw dougrinsestsfoompeide byugs| opi ng an
outer surface of .t c%glgq%oi n_of the inplant body between about 1

degree and RESdRCly nﬂ LIPSBYC 88Fhe | ongi t udi nal distal 20axis.

I'n sonme exanpl esat 4¢v8, wsﬁer %fécegen% 6ffﬂﬁ‘e ﬁﬁﬂﬁm%um &teddRRY aPRASti ON 1S
sl oped to a dil ator tip of between about limeters and about 0.5

m | | i met.er ®ne of a fluid sweltnbie mmpl @éubnm@m cmatlag]or m@l}tlmlgrqulrm@ltmg) i ncl ude
a gr aspabl or .0t her endl er.a mth rox;rral end
of 2t he i 90 VBERY Sapich i i 8 sFRa O b8 iRplalt i B eP R et o
subst anoi alalpbhahing@,r(yueg@ a |l ateral -25extension direction of the second body
portion relative to the first body portion. In certain exanples, the
projection is f&hﬁé@&lﬂiﬁ%ﬁ%ﬂ%v\hen inplanted, it laterally extends from

the proxi mal. endy hbliewbid Be HRAN 5 LhOR0HRiS HbFGill hapleind o parall e

to or away froman ey I sposed in at
| east one ahatefids fd ct(ﬁitroﬂ)ﬁﬁgranonbf Grugair o8l ieergendodgdsfromor diuglinsekn .
vari ous exanples, the drug insert is po hth Attorney Ilinrket

ioned s
No- L, 2755%9&%?”%1%5 b shatiybady 15 59 surgﬁwafc@ erimgblefosudpplagt | east

one of 15he aBB%y@ﬁch%danOJna{dﬁ?y S StadtimaNfurlcAim Bf 236b&hRE cAnsittal@l ned drug or
ot her therapeuti’¢ agent release to an eye, nasal passage or inner ear, for

exanpl e. | nlisusged im semrqxlawlesathrelsma;th hodogaﬁlnasepartliaﬁy dbwagewr'rcnlntihe f| rst

bod orti nd ug i.nsert is dispo eco
por %/I gn (r)fﬂ?/g?"igdﬁsse rfﬁ’flgé,sg‘fﬂﬁ aggipstgp %‘?Iéuﬁe‘ffgoﬁqaﬁ?ngag? 8 ig & dr ug
cores | ncl Uklien@edth ®ody bgh B¢ mald Gont HRkERRAVHaEisagBintially impermeable to

the drug or other therapeutic agent so that the rate of migration of the drug or agent
20  is largely controlled by an exposed surface area of the drug insert that is not covered
by the sheath body. In many examples, migration of the agents through the sheath
body can be about one tenth of the migration of the agent through the exposed
surface of the drug insert, or less. Suitable sheath body materials can include,
among others, polyimide, polyethylene terephthalate (PET). The sheath body can
25  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
30  examples, the sheath body can comprise a tube into which the matrix/agent mixture
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At 4006, an outer surface portion of the inplant body is coated with at

| east one of a fluid swellable material, a lubricious coating or an

anti m cr ovpabossai2z8ng. | n vari ous exanpl es, the outer secTamseoooidron of
the inplant body is polished using 10a polishing process. Sheath Body
Exanpl es: In various ways, the sheath body can conprise appropriate
shapes and materials to control mgration of drug or other therapeutic
agents fro i r SR conflgured
to be conf%%%?g%don%ﬁe Slrheat}j% ?9% Q&j‘?@h@ cogteaﬁ“as ainlggﬁgr?%l/a e%t

| acri nmal pmni&humfor emqﬂedqi@ﬁtedwﬂahﬂdwﬁmsfonﬂed nhia g Duiageaticore.n sorre exarrpl es,
t he sheat h body | east partially covers or surroupgs t he drug |q§ert and
can fit snugly SHEchz?ﬁdbG%?e RigvHded Vil ong orgpete,2ddijions! frateeysEch The
sheath b0d3és?@ﬁcﬁﬁat@%ﬂﬁlcfaf&’s'@o‘?_tﬁ@alta&rlﬂngf1 JJTQ'ES Hﬁc p&ﬁé‘@fn‘ qioll%xérH@%r meabl e
to the drug or other therapeutic agent s at t e rate of mgration of the
drug or Sage stiz@thscahaegpdveya dmgtins@kﬂ that ibyxemngeqhbfswckztyuwhdczéleanwbana)f t he

drug i t hat t d th b In.
T arat ] on OPCE RSIRATRF SU G PEHEM o WeAlth BGEYOEin 1B BL SR e ot h of
the m grat isgiRbodPearPReMtovidal %H@Mehﬁ n%"r@%ﬁ@:ﬂlﬁ chftﬁ@ﬁm@fthdt a@?]lglrfy&el nsert,

or less. Suitable sheath body materials can 1 ncl ude, anong ers,

pol yi mi de, tpdiey@eatizlbedy) when spixered, athacl{ (EF theﬁhetnsl‘vganhnbr@dy teher 25have a
t hi ckness, d fro heat h surface ad ace

mat ri x/ agerﬁ Fﬁ%itjf g‘]cbé’%tyoa‘a i?ﬁﬁ%‘&‘i“rfff”%ﬁ@ﬁ ﬁagn}?;fémﬁ#ﬂ?eq%m t he
out er qgrfaﬁ@sheg{hm(gut 0. 00025 inches to about 0.0015 inches. The total

di aneter of the sheath that extends across the drug insert ranges from
about 0.2 nill i nEheapeutis AgentExamples I | i met ers The drug insert can be

formed by dip c . | es,
t he sheat h body ‘%gﬂﬁ?%ghggflg%ttéé ‘JBQI \?ﬁl ch ?ﬁﬁl}ée 4 (gg%rnﬁmglé’x ure
At t or ney Dagk@inalld from/Sife ¢ &%%&mbhﬁmbﬂbfﬂmmwm@hﬁ tBéieeqdivahady, can al so be

dip coated around the matrix/ adqent m xture, for exanple dip coated around a
pre-for rred %Y?ti‘S@Féﬁ;@FﬁlO%\“@if&lu ing, anti-ghancomaanemisnl WSd&fg B‘H%‘FS\% ded with
one or 4 ﬁx‘ﬂgﬂsté c%ﬁ%‘é%ﬁétsiﬂ&ﬁ It_zﬂfcktex%)f o'nict Sd&h toryse of the

| acri ma | nts r'scussedherein exanpl e, eath can receive a
drug i nsert(CtAﬂatsystem&xm«lamgma]bJ ;carasrynmathwmlmhbse ptds@glandhlarﬂndbody remai ns

i mpl ant ed |n t he

Sheat . bodyVERTHE [P EGRMHRE BT TAE erEACEeRt (1 N DAL hat

apply for C%ntlwral, antiparacytic, antifungal, etc.), a corticosteroid or other anti-inflammatory

(e.g., an NSAID or other analgesic and pain management compounds), a

20  decongestant (e.g., vasoconstrictor), an agent that prevents of modifies an allergic
response (e.g., aﬁ antihistamine, cytokine inhibitor, leucotriene inhibitor, IgE
inhibitor, immunomodulator), a mast cell stabilizer, cycloplegic, mydriatic or the
like.

Example available agents include, but are not limited to, thrombin inhibitors;

25  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,

30 sulfacetamide, sulfamethizole, sulfisoxazole, nitrofurazone, sodium propionate),
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to the sheath body when squeezed, which cause the matrix/agent m xture to
be ejected fromthe sheath body. A replacenent drug insert can then be
posi ti onewoi2nooli32328e sheat h body. Therapeutic Agent Examplras2008410479

t herapeutic agent (or sinply "agent") can conprise, anong other things, a
drug nmade fromone or any conbination of the following or their
equi val ents, derivatives or anal ogs, including, anti-glaucoma nedi cations,

(e.g. adrengr.@i | HC.: [ . ers),
car bont ¢ anfdrieb RIS iho R 8l i A0RT kiR sk RGE

par asynpat hdexurilinesifluorabiragline) dcyrdodrn gahyybd vérn sitederdon piigtabitam éf
conbi nations thereof), antimcrobial agent (e.g.,.antibiotic, antiviral,
ant i par acytﬁ“{:tfac%lﬁltyF?RIHE?&} recgptersy antiplatglef p > RFPHOYSS: B’c‘?TQFu%ule

ant i -1 nf | aIERRbREK, (fi-Heoret La@iveGhiiltoR ARSI AthiRAL; AnflEkgement

conpounds), a 20décongestant {e.g., vasoconstrictor), an agént that
prevent $ ofnurteditifles antimeadtodites; entipehfersyef Gngudingrantmgdibgenesisagents)cyt oki ne
i nhibitor, |eucotriene jnhibitor, IgE inhibitor, i nonodul ator), a mast
ol | st abi 1 HERICeE Famosh g Slicrgants gk Eo sy B A EHs OBl o
agent s i nclpifdeocoltifondhbette] ddxaffiettidorie® 1 -pRYspRAE YdetHIM dedfRdrysone,

25antit hronbogenl c agents; thronmbol ytic agents; fibrinolytic agents;
vasospasm i methigiprasingsolongsprgidhisolons 21 ahosihatee prednisploge ageates; anti ni crobi al
agents, such as antjibiqtics (such as tetracycline .chlortetracycline,

bact t ac: n. THEoREBriame it Rg hFIRC Pime ol Ponba 6 B Pacy i i ne.
chl or anmphenit&idal &itf-AfRhhAloried MISKIDRY BRicH as s R tddmediidimny ci n,
erythromycin, penicillin, sulfonam des, sulfadiazine, 30sulfacetam de,

sul f amet hi Zbverofesy ficlofenasz Brdiprafans pirexigers irdomasgcimipinspiesnzaxeprenat t nr nPy

| ar k | f | ¢ -and
m conazol 0P R LA tpbp ARG, RbReleP e e RN SRR BefiBll, e

acycl ovi r, @ateyated for,use ity the pessgnt ladrirhiliiinptantsy inchudeftaamcimoymepr ot ei n
receptors; antip]atelet agents; antimtotics; micrqgtubule_inhibitors;
anti - secr et¥eipnidedgenericqame) and gertispsieroids thatipcluds. for §XaMPM- or s; anti sense

15 triamcinolone, dexamethasone, fluocinolone, cortisone, prednisolone, flumetholone,
and derivatives thereof.); antiallergenics (such as sodium chromoglycate, antazoline,
methapyriline, chlorpheniramine, cetrizine, pyrilamine, prophenpyridamine); anti
proliferative agents (such as 1,3-cis retinoic acid, 5-fluorouracil, taxol, rapamycin,
mitomycin C and cisplatin); decongestants (such as phenylephrine, naphazoline,

20  tetrahydrazoline); miotics and anti-cholinesterase (such as pilocarpine, salicylate,
carbachol, acetylcholine chloride, physostigmine, eserine, diisopropyl
fluorophosphate, phospholine iodine, demecarium bromide); antineoplastics (such
as carmustine, cisplatin, fluorouracil3; immunological drugs (such as vaccines and
immune stimulants); hormonal agents (such as estrogens,--estradiol, progestational,

25  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,

30  anecortave acetate, thrombospondin, anti-VEGF antibody); dopamine agonists;
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S5nucl eotides; anti-netabolites; antiproliferatives (including

anti angi ogenesi s agents); anticancer chenotherapeutic agents;

anti - i nf soreatoo3ees8 (such as hydrocorti sone, hydrocorti SomaSaasioni4a9
dexanet hasone 21-phosphate, fluocinol one, medrysone, nethyl predni sol one,
pr edni sol one 21-phosphate, prednisol one acetate, fluoronethal one,

bet anet hasone, triantinol one, triantinol one acetonide); non 10steroi dal
anti-infla i -%\%?n ' - sald t i in, ibuprofen,
di cl of enac %BP%% t)a?%lrn(() en, %%’?}g%lé g’ r??tl%}l b%r%%aegi %tra{cﬁlﬂ%?ﬁgﬁ?{, naxopr en,

pi r oxi cam anthpoaénissed OB éphibifranftcasdwhl saedngars; chélatbtsa amtdodants tasti oi ds

contenpl ated, for use with the present |acrimal inplants, |nclude
trianci nol (Pﬁb”%‘f,réieéhli’}_ﬂ)éo Yamres rall?é(r?ﬁ‘}m%rﬁfngg}ﬁr?&ﬁe@fsoﬂoéﬁrat_ i ncl ude,
for exanpl gperdiutica tg%&flﬁg)rgﬁ?ﬁﬁi ,_%Ht'ﬁ?rostﬁél'dﬁ@i?ﬂﬁﬁ@ﬂ@glaﬁﬁt' sone,

predni sol one, flunmethol one, and derivatives thereof); antiallergenics (such

as sodi om phecungs, yodeding antigaalomeedrugeinhbidyirg betarblockers snghesilinmidlne,

trizine, pyri|anine, h i dani ne),, anti liferati: t h
cot 1 5 o s tBlcploB e umBlot BHARR et ifeFdtin R oo Bis g AR & and
ci spl ati n) itrad8prO8Y EdrfpSst &Y 64T C BRIBRIFARRIKIbIEHs sOaPhaZRtdz0Rmide,

20t etrahydrazoline); motics and anti-cholinesterase (such as pilocarpine,
sal i cyl at e domzplanaidhdrrinzetemide,ohethiaedamside odichlerphgngmsisist digineknand eseri ne,

di i sopropyl_ fluorophqsphate,, phosphol i ne ioadin necar i ym by om de) ;

ant neop aLeie8RERS S & pROBRN i 304 et STRBRAS sl

i mmunoli0gi @atasdhyathomsetiica SudhGiloespibiedcdrbaahof phlysdrticmmiesnd thefikenal
agents (such as estrogens, --estradiol, progestational, 25progesterone,

insulin, cal citdiiditionshpgenythet ernisyusshaithghp pregentdaenmaldepladsi n
hypot hal amyg ;& %ﬁﬁ&?%t ﬂﬁﬁt%? do, d H&%‘AQQB%‘S&%}%@&%@I’ s&'ﬁBWfsiB%B?r nmone

ant agoni sts, gr owm actors (suc S epl derna rowm h tactor, robl ast
grow h f acttiee UnpédSatastFedenl Vest, @rrogtdnd fGustmetic Adt anshder mhenButdicdidaithf act or

el ol R L TS S s
dopam n& agppiag twebsitd h@s-NRN A&t &lataNBa. g8 VRS R4 dru s AR Rk aARML | C

agent S, peptl des; pl’ Ot_el ns; enzynes, ext r'acel | ul_ar (TBII’I X3 corrponent s; ACE
i nhi bi t or s présentdacanirlciaipladsvanajsr be ussHovitht diugs lisked inshed2nange Bagk,i

het apeut | & aHORPePH eGP Rime AR eer 50 By SLERIER G ize B o

prost agl andvdbsP(HRHUISRnsEdalgdClctel dHg)) athti s GEBRISIhe §8mE Beleld] glier
bet a- bl ockers such as Ti nol ol , _ .
date than, or later date than, the filing date of this patent document. For example,

20  these drugs can include, among others, dorzolamide, olopatadine, travoprost,
bimatoprost, cyclosporin, brimonidine, moxifloxacin, tobramycin, brinzolamide,
aciclovir timolol maleate, ketorolac tromethamine, prednisolone acetate, sodium
hyaluronate, nepafenac, bromfenac,diclofenac, flurbiprofen, suprofenac, binoxan,
patanol, dexamethasone/tobramycin combination, moxifloxacin, or acyclovir.

25 Examples of diseases or disorders that can be treated with above-listed
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,

30 cholesterol management, pulmonary disorders or immunological disorders. In some
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bet axol ol , | evobunol ol , atenolol, and prostagl andi n anal ogues such as

bi mat oprost, travoprost, |atanoprost etc; carbonic anhydrase inhibitors
such as awetzamaizaszsde, dor zol am de, brinzol am de, net harolrarseas/010479

di chl orphenam de, di anbox; and neuroprotectants such as | ubezol e, ninodipine
and rel ated conpounds; and 10 parasynpat hom netrics such as pil ocarpi ne,

car bachol, physostigm ne and the like. Additional agents that can be used

with the pr I i g j drugs
that have 5aanbles,BE 1hReukiZk 8k FIKEANL R 8 £ Bl Tot Ehonfe 0

Food, Drug,a labdcdiosmeedtdry\eye. O otidexamples,Ribthecapdeat bgenbesarvinclhdéah, some
of Wmch can be found at the U S. Fqod and Drug Adm ni stration 15(FDA)
website ht tabswﬁmvaa %9§€F§P§"P@§ab§9%@}?y& s/ cder/drugsat fda/index. The
present |acrimal | so be used with drugs listed in the Orange
Book, either m%llélgglr@écﬁﬁlﬁﬁﬁ%lfictrom c form which can be found at the FDA
Orange Book websThealrgpimsert/canveompdse qmdrcrdrm:/duhgs)c)r otlndnaherhmtlolagcms;ords t he
same date as, earllerrﬁgtethan or |later than, the filin of

this pat ent™ e HBREX2RRIFS OREApMEre 5@{%@@6&@@@% PEAYIAS htaingd re A ot her s,
dor zol am depe @llu‘gﬁﬁ“oﬂf@r Afents. r?H@@ﬁ@&tmoR:' d?ﬁésocﬂr d?ﬁér,th&){ﬁélﬁ%ﬁi@éﬁtﬂ can

bri nmoni di ne, noxXifl oxacirn, tobranycin, brinzolam de, aciclovir tinolol

mal eat e, kanigrasé fom Wh@dﬁm@ce pf él!trdrsg)imﬁé tathettarget, tissoel(egn #iliafyur onat e,
nepaf enac,

pat anol , dé&‘é\sﬁg%r?gggﬁ%) ‘gﬁige??{f‘%g’r i ‘gﬂblhﬁb‘%@?gg&%l‘)ﬁag%&x%g@& ovir.

25Exannbes mftridi T6asas oPighation Oethe dmhgstorcagentb@otﬁ eeleRfosetitstirfadioos- | 1 st ed
agents include, but are not limted to, glaucoma, pre- and post-surgical

ocul ar tr ea?ﬂ%?é??t@latqslrty t eoncaprticayed dshgseqr@gents dissolved incthpmatripolt - sur gi cal
infl ammat | %Bm%re Rﬁgfés, the 2Lt B8k bELAEES: %eﬁ&rﬁs% ﬁfed?ﬁ'ﬁﬂnﬁﬁ skl €S-

I nhner ear | SOr such as CII ZZl ness~or gral nes, or ot $ syst emc

di sorders, bs:tmhtreli;edtmﬂwldaﬂiaﬁbslr&DfHMHsesatebbihemmgﬁmgaﬁts hudadmu‘mfy

di sorders or i nmunol ogi cal di sorders. In sonme Attorney Docket No.
2755. 0440 PT iR auon, tﬂP‘F’e"af% BISEHOCO e OragRnts frart the APPIAdUEERR or a

surfacygnt ,caf 8k rQ%RERS Sndor MBFe Jﬁ@ﬁémléé’ Fﬂh@gﬁatﬁ’i n \?v}{ tﬁ@?ﬁ%ﬂ@f agh@TP! es,

the therapeutic agent can i nc bsor bent cap sor ng t ear
from an eyalissolve, such as the properties of a silicone matrix formulatlon In some examples,

the drugs or agents included in the drug insert can include liquid, solid, solid gel,
solid crystalline, solid amorphous, solid particulate, or dissolved forms. In one such
example, liquid Latanoprost droplets or solid Bimatoprost particles are dispersed in
20  astlicone matrix.
The drug insert can comprise one or more biocompatible materials capable
of providing a sustained release of the one or more drugs or agents. Although the
drug insert is primarily discussed above with respect to an example comprising a
matrix including a substantially non-biodegradable silicone matrix with dissolvable
25  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
30 caninclude silicone, acrylates, polyethylenes, polyurethane, polyurethane, hydrogel,
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Drug Insert Exanples: 5The drug insert can conprise one or nore drugs or
ot her therapeutic agents, and in sone exanples, one or nore matrix

mat er i al swocogrsyizde sust ai ned rel ease of the drug or otrherusagsni®’9 The one
or nore drugs or other therapeutic agents can mgrate from an exposed
surface of the drug insert to the target tissue (e.g., ciliary nuscles of
an eye) based, at least in part, on a solubility of the drugs or agents in

the 10 mat ﬁﬂ?@estngehé-g?% %ﬁi,IgTﬁf! k8m 21 piSdt H@ﬁeﬁfoumt(?oréé%gét he

exposed surface c SO related to the concentration o or agents
di ssol ved iWilidiegtomtDely, pdlyppropytene paigdétesfluotdechydareo@IFE) expanddd RIFRIYS or

agents dissolved in the drug inse can he controll to provide the

desi red rel(égggE% H?]é(e@F’r ether w&ﬁ%ﬁ@g@{%expﬁdg{jmﬁfm Rlymer 108 8pi nat i on,

the rate ofg)fHogE Alyber g%f eﬂ%‘l‘&&t@l@pﬁﬁ%h@uft&% Hﬁl&:’&&?%&@%lﬁurface 15can be
nmor p)? o} X h

related to one or erties of the matr i n which e drugs or
agent s i syolyethylenes holysarbbmatp netent mdywtthane ipolydmndesnstdinless fteelrul at i on.

I I th : t.s included i he . d i t
et ude |1 AU gy ey 5 g YOG b, SUtie S, SeRl R ious, sol |

parti cul at ge gQIEI 1B REWU [ PEEIgih S peA&Ity Meta1§ a8, 1; | 1 qui d Lat anopr ost
droplets or solid Bimatoprost particles are dispérsed in 20a silicone

mat ri x. CONICEROMIG. R efromCanpentergyietsls ©orp., O yomissingj Reclo nipasoinigl e .
mat eri al s capabl e Otf> ﬁr oyéé%'engwa.s%%_t ai ned r.el ease of tbhe one, or, more drugs
or agents. APPRGTgh PhE" :}; §APSET &N SOTRERS P o RRIFHIALPELERIES wi t h

respectjot o a,rm_blewp;msmih,siyﬂgog%l,rml}rg}jyeoiue@bﬂdctbm)gip@ymﬁaa&ihal ly
non- bi odegradabl e silicone matrix with di ssol vabl e 251 ncl usi ons_of the

drugs or adBhfs, nobydrleetic #rid)ePhLA)heoluluglyealseraid@h -Gk Polysl wselide,

xanpl o & BPbALIPaREpay TR EERT AR plIFudhuihe o BB ah !
or a sol i d pditygdudonste| polylactidbdid-polyrdiylineaixidtaspbhends,ugsdified aghnsse, can be
formed from either biodegradab adabl e pol yner In sone

| - bi od | )
exanpl es, a‘EOHEﬁf’-an%‘éI%ﬁ‘i‘%“é%PEﬁ’é’ob’?‘éigfroi";g‘gﬂ;tg@gg’rﬁn’i‘m(@dﬁ"l@’?ﬂ“?s@gﬂ%*}“’

acryl agses, p%%éﬂgh@-}’l&%%? acid hy&éﬁﬁ?%nslﬁlﬂ&wﬁ %%Hl%’ex?ﬁﬂgfeg%ls dru%hor ney
Docket Nn_: 5S.044W1~ polyester (e.g., DACRON.RTM fromeE I. Pont de
Nenour s andns€ongarympiié¢ ahpdiogel, pobeher) , pol ypr opyl ene,

pol ytetraf !l uor ogn;?lh%.l egg % PTFE), expanded PTFE (ePTFE), polyether ether
ket one ( PEEK), > uded col | agen, polyner foam silicone rubber,

pol yet hyl ene t erppbhdahet Gingdd| fatAmAl Bip1amE esdtcMtedVRiciYds PRONiINAE RYdea e,
pol ycar bonat e ur et hane, pol yurethane, pol ill m des, stainless steel,

ni ckel - ti t aptentienawithip 4 lacgmal puncfusppyd canatieriunf asexs ae dissussee bprein. _
cebel 26 SR s B SO BT LS 8 Rgpa il £l
sonme exanpligsertidh thtghghakatimal plinegurh Afe irto G capeR@ilus ETINEnpdint o d
bi odegr adatc):lag include first and second portions, and can extend from a proximal end of the
first portion defining a longitudinal proximal axis to a distal end of the second
portion defining a longitudinal distal axis. The implant body can be configured such
25  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.
30 In various examples, the lacrimal implant can further comprise a drug insert
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10pol ymers, such as protein, hydrogel, polyglycolic acid (P&), polylactic
acid (PLA), poly(L-lactic acid) (PLLA), poly(L-glycolic acid) (PL&A),

pol ygl ycovDaeq9/qsed2g- L- | acti de, poly-D-lactide, poly(an ROTAS2@S)010479

pol ydi oxanone, pol ycaprol actone, polygluconate, polylactic

aci d- pol yet hyl ene oxi de copol yners, nodified cellul ose, collagen,

pol yort hoesters, pol yhydroxybutyrate, polyanhydride pol yphosphoester, 15

pol y(al pha- J?éé%s&i‘?ﬁ A Gdady rge’lﬁtgé?ﬁwt p&ttfo ¢ tﬁJ‘s%&ﬁ Péﬂﬁoﬁ Q%e%x?)'i‘%'t B§dyt heg

drug insert can rrse rogel polyner

ot her t hi nge prdvade a srrsltamemletaak@o%dkugeir atled theedgeatls agend vo mh ege, aesalir e
retention within a_lacrinal ctum and canaliculus of an eye are discussed
her ei n. 2omésa|ga&rlﬂ%ﬂreﬁwsm rs}o"c‘é‘ﬁaﬁffnprl se an inplant body configured for

at |east parti a'Aéth%FJg%!t)ﬁ’s‘t‘% BHE&HQQxéﬁﬁ gﬁ% Pfé?ént@éb‘ﬁ%él‘%ﬁ%ﬁts‘c@hp the

canaliculus. The 1np y can I nc rst and seco portions, and
can ext énd succaystallp blwck it ﬂewcbfméars dreprbvids supaintd deliveey dHia dgrgeorlothmgi t udi nal
pr oxi mal istal end of .the secon@ugort on definin ongi t udi na

B or ™ et Shérep@t 26pis an oo ot PhaBEL T D eS8 Feods G HRRT 110 o

using an i %@l%@froﬂ'da% & moAfhs 8 yéa?@sfn eﬂﬁltﬂﬁ%?ﬁuﬁﬁtﬁhgﬁrﬁ %&5&%&5&' on exists
between the proximal axis and the distal axis.”In this way, at |east a

portion of implant hpdyaervitiesdy deairagobotherageamisasing profile zan bappssrhlc on of the

l acrimal c ul us | ocate t re di stal o .ca I|c r curvature,
Lher eby oA AP oRsP iR B amRR et R e PR R o ng

anat omijgal 15édtieas. UF@sher, 3Bk BanklichRE Sur®¥ adthing cdnhgu}aﬁaﬂlomie iredeh@int can
further conprise a drug insert Attorney Docket No.7 275.044W31 disposed in

at | east or@wpdmnt bedy ¢anrrgdugearver-stictehing joé thedagrimalyineiugnangt cangbicylap| ant  body
to provide a?ld%ﬁ'ﬁf\'@ft&ﬁqaﬂ 8!1 &g?afmsa #Uelﬂgfuﬁflerohl?§§el e%'&?eg@%é fla%ﬂﬁ{a‘i to an

eye, nasal passage, i nner vant ageously, in
sonme exanpl 1ﬁ@1an1tsh§anﬂfeeﬁr@lfﬁmérﬁaf $orml to ipigpliddra Sne-size-Jrsiall eashay) yeg)hmg: k the

flow of tears or provide sustained delivery of a drug or other

as an expandable coating or other expandable retention member can be applied to

15  the implant body, such as an outer surface portion of the implant body, to fit in
hollow tissue structures of varying sizes. The present lacrimal implant may also be
better tolerated by a patient due to, for example, an orientation of a graspable or
other projection located at the proximal end of the implant body.

The above Detailed Description includes references to the accompanying

20  drawings, which form a part of the Detailed Description. The drawings show, by
way of illustration, specific embodiments in which the invention can be practiced.
These embodiments are also referred to herein as “examples.” All publications,
patents, and patent documents referred to in this document are incorporated by
reference herein in their entirety, as though individually incorporated by reference.

25 Inthe 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

30 documents, to include one or more than one, independent of any other instances or
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t herapeutic agent to an eye, nasal passage, or inner ear for varying
periods of tine, such as fromdays to nonths to years. In addition, by

i ncl udi ngwbizoneto3aszd second i npl ant body cavities, a dualpcarusgoosni@rher
agent releasing profile can be possible. For instance, two separate drugs
can be released fromtwo different inplant 10l ocations. Further, the
canal i cul ar curve retaining configuration of the present inplant body can
reduce over; [ .1 he | ' » C u

i nadvert ent” ?%E{S%tfo%ltlg% fl?rp an E%F ven ﬁﬂr %H&lﬁ}q?ﬂti tg)]@gélJfTFJ‘eHvre§S e pr esent
llacrimal i mpfeatt Snemrchsiviesp) ik tHae A0 Baanéladw m/bdtalca ByheEBdureetf i t s- al |
(or many) regine, as an expandabl e coating or expa dabl e etentl on

menber can ‘be 2BPphiaed B.oun ‘éthPWtﬁealﬁfth@ y In 5}% o%gn%t ifeEm "ahP¥tace
ortion of dl r varyin
p The 1% {r}%s éﬁ?éf?f;ttg (r)rag%{ountt ﬂ'raft ida Fj gW eéxﬁ}iié?g?éti Mh%eeﬁcﬁlflty yl ng

si zes. ol erated by a
patient 5due)fﬂ)ex,ngfeqnalemars;mai araoury i ent atl on of a graspable or ot her

proj ection | ocat ed}b‘at t he xi mal end o Pf] nglf)ant Wg‘?

Detai | ed Descri giitdn dpeem e el“'éF’erpéﬂ’&‘&a {SIERE tﬁ’ﬁ ngs
whi ch f or mhghgiok a Bhydibin RERANliAE) RRSRL RhbaR: mww@pmaawﬁashéaaw by way of
illustration, specif Iments 1 n the i nvention can be practiced.

These enbodidistalt sefenseo aﬂmatlpef@atrwﬂy ﬁmthhefremrthabaﬂcemﬂrplphsswlam I

publ i cations t t ent ts re to in this docunent
are incor p(ﬂatalf%ﬁa @ﬁ%ﬁﬁ%ﬁﬁ a té’?ge‘? ﬁ%ﬁ‘r“ ﬁFIpP ¥ as though
individgally i nqﬁrtmaa&@ﬂerhytheeérem@eﬁ)gezﬁb Rséd® refeid a®hbsofsing st St ent
usages between this docunment and those docunents so incorporated by

ref erence, othrswissagleining materiahtecs: ,pftsngltbe@g mafesipbnBish gy suprsAbsorbentconsi der ed
suppl ement aroY)ﬁEIgrs tha%%%cr?@ﬁ{cﬂto r%f Frngb%orbenpﬁydroﬁl?ﬁgﬁﬁi)k@é Sot && St enci es,

t he usage i dcumen he terns

"a" or "an'Ingomeks@tpleaIhé ferMOMyRRdgEIN rpfetsantsupé- ﬂ)@@ﬂbﬁﬁm(ﬂymbopamclbslde one
or nore than ogne,_ independent. _of any other instapces or Attnrnov lllnekat

Nn 7 7SS oaavxdny &?éeg@erecspe@ﬁﬁallka%m%ﬁ gontgining,iamdio WalEeuP 1q 3 ¢ hj s
docunen, utnfé\f%at%f es ﬁﬁﬁ?ﬁ@g&%h{ & RE pi\l‘?llp?es,nﬁﬁﬁ)ég heds 'tﬁ’a?l a‘BBut S4Chy that " A

or B" incl u not ~ A, an B, unl ess
ot herw se |wdgluaWetd:r Imsdxﬂm exangdesythetternd Neydregati t’aﬁd:rsmasupermbwbcm refer to
an anpunt that

bei ng equalP 36“%{ 1g1?1§<{)‘[ y;%{?ﬁ‘{’%nltﬁeﬁ{ﬁ‘%‘égﬂg%ggré%ﬁ’an{afl? en?‘{é?ﬁ? ﬁ&l m“%wé? 2o

refers to aypeat bk asdeatgta&elmmelsgéeﬁcan@ fydapels afat Aapdassodcant idapl ant i ng
a lacrimal inplant |nto a patient, and the ¥erm"d| stal" refers to a

| ocation rdheit w@hymf watehshcli posevetabtimgn thegtweisht iphyaterei Anthe padagell ar | y
during ZE)he zggrlﬁ %sorgs ﬂ 1dt t}(sa sfzgrc)gr? pr;[crelars]é Psweﬂ? ax?(ﬂté glpatpe can change to.bias

against at least a portion of a lacrimal canaliculus ampulla or lacrimal canaliculus
wall, for example.

In the appended claims, the terms “including” and “in which” are used as the
plain-English equivalents of the respective terms “comprising” and “wherein.”

25  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

30 numerical requirements on their objects.
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10In this docunent, the term"hydrogel"” is used to refer to an absorbing or
otherwi se retaining material (e.g., adsorbing material), such as

super - abswohewo3p2Bynmer s, hydrocol | oi ds, and wat er - absorbentS26vgai@phi | i c
polymers, for exanple. In sone exanples, the term"hydrogel" refers to
super - absorbent polynmer particles in a "dry" state, nore specifically,
particles containing fromno water up to an 15anmpbunt of water |ess than the
vei ght of the paftd #ofe aetfllods ihRhded AL iABAHAIve and ot MBI e, WBE ET- I
sone exanpl es, e term "hydrogel ™ re ers to a super-absor ent polymer in
the "dry" wxamplwm&mbbhedbspdbe@ekamlﬂemm oﬁxpanmacbfeatlmeﬂhaieeb cagbers to its

hydrated or expanded state, nore ecifically, | s that haye absorbed
at |east tHmHssg 1wn§}1paqqﬁ1wélggqch %ﬁ% Q‘Lers“éwdam tﬁﬁﬁ‘gg? Hesdy S%B@@Xh‘/ in
water. As tfe O?%%l%?lsk%qm@& ﬁbo@%ﬁﬁ%tﬂéﬁb@ve Hés%nghg{? AR, iMpeease

(swell) and its shapé can change to bias against at ast a portion of a
| acri mab cabalé¢ Patailsd Beparipti@npvarioss féataies cantd gmupctdsto‘galhb: tofstrearaknerpl €. I n

th de di ) d as th
pl ai n- Engl i isflars heshanThoe b Bupbetile Pt B8 rnebigedana - |
“wher ei n. MS@@ ,fea'tlﬂetisht%sérﬁla‘l %r[}gcl&hﬁ' REther, R eh8VdHu n%éc'ﬂ flattelt & '1ie2Nd

"conprising" are open- ended, that a system asse ~device, article,
or process inlgss thancalllufg@tsreemmttscum dmwSt?d embodimelnbthuSL greddllewingr such a

termin a claimare deene the sc f,that claim
Vor cover - R ERes oLk PR et e DD, SSBE G el
“third,0 etscandafgearusse@lvm £kdpaddie bmBBditendNUh@s®pBOF thethedmtied sheuld BRose
30nunerical requirenents on their objects. Attorney Ti neki)f Nn_, 77GS

044W1 Theletgpmined yatrafesencsroitee anpeaderbelaims, plong Mithsthe Aeli seopeBid not
restricti ve\e ufg ey@‘t@%{b& sxfcﬁglazi‘ﬁ’lg\éﬁ%‘?ﬁl% i bed exanpl es (or one or nore
|

f eat ur es th reo can be used In co nalon with each other. O her
enbodi ment s can Tie Atsstdct iS pedvidel toyallonethe teadedtionprigkl g ksdettainrthé hetuser t  upon

review ng the above. esc ptian n, the 5above Det ail ed ription,
vari ous feé’tr}ﬁ}?"e@dt“e\ H@CB}SBE?péHIStS?}B‘@EtFF‘éirW lbﬂ‘g?tufﬂgaﬁﬁainﬁglg that it will ot be

15  used to interpret or limit the scope or meaning of the claims.
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t he di sclosure. This should not be interpreted as intending that an
uncl ai med di sclosed feature is essential to any claim Rather, inventive
subject matter can lie in less than all features of a particular disclosed
enbodi ment. Thus, the following clains are hereby incorporated into the
Detail ed Description, with each claim 10 standing on its own as a separate
enbodi nent The scope of the invention should be determned with reference
to the appended clainms, along with the full scope of equivalents to which

such clains are entitl ed. The Abstract is provided to allow the
reader to quickly ascertain the nat@QLAIMS t he technical disclosure. It is
submtted with the understanding that it will not be 15used to interpret or

limt the scope or nmeaning of the clains. A ttnrnev nneket M! T7S5-044W1

CLAI M5 1. 1. AAadrB&d ifiBlhnt AR @Bl 1ht0 9QAdrRkdl Garalit@lug cbagrisiagl canal i cul us,
conprising: an inplant body, including first and second portions, the
i npl ant  bodgn xplendiodyy Betedima fipt 3% seaPndpRItins, thsdmplapishody sxiendine fIgme i st al
end of the se ion. t j [ ' Wi 08 fast feibh Yacludi a
drug i RSET gldeli;l gggtshgg{r%tr?%ﬁhog t{);g\;i; gttag}%h(t1 Efe)ﬂhglrs%gnéli Eglléﬂrd? ti nCl I ugi nlg ancpuolni/gr%ri C
mat r i xcavatyt her apeuti ¢ agent di ssol ved or dispersed in the polyneric matriXx,

and a sheath body di sposed qver at l|east .a portion of the. ric matrix

to define af dryg4 ?endﬁg’o?‘ffglﬁg © Y& ‘ag%r"iisgﬁémil%@g% agolym e{)l?glr?}é/%g % he

proxi MerfpReti®dgehi@sdolved tor agpé&annitmagé@meﬁmdymx, and a sheith®ogly dixpovad end of

the first portion defining a |ongitudinal pr?xi mal axis and.the distal end
I

of t heo¥addastsaroriarridhs Polymeriamebirdr datnaatlcagi edpseggrgosed surface; g
i npl an ' - SLIC : g\(gﬁpt-gm  66dy;n the lacrinal
canal | ?:?f?%g%t gﬁ{%%%géggﬁlﬁﬂeé&gtggﬁeofg XI éts lg%wen}} the proxi mal axis and
the distal #xisofionl idagitgfimt pdreersdefmingps ongitudifal proxémilmgisand thealistalagai nst
at least a.portion of. the.l.acrinal canal.icgulus located at or nore distal to
a Canaﬂl%aﬂgF SWP@B?W%?e%WHgaﬁongltu%@rdéslt% héé second portion of the

i npl ant  bodyhd iAplaaeBsdyacohfp@ed weihnadt, Weagittpldnead inghelacrgalicandeuluess t han

four tinmes a longitudinal length of the first portiaon.of.the |nplant body.

2. The angled intepeciipm PEMHE DEYCER HicHra: g ti‘%glsﬁahﬂlﬁf?ffbﬁ'ﬁ’d‘ﬁ ai g_g%&nfi gur ed

such 1 Bahiofde idhipthnt RIA. %@&%ﬂp@%a% rRoiP6H (WE EldrifrAPC ARk R dBbeaded & opnd t he
[ [

di stal "axis prior-to I

. anted in the lacrinmal eanaliculus. 3.
The | acdremdistal topd enaliofarchniatare; andher ei n the i npl ant body is configured to

partially or completely.inhibit. fl.ui | hr : i mal
eanal i cul us Vherel e 59ﬁ0¥1‘%ﬁg ’logé)trffhﬁﬁpp%ﬁgdrﬁlhgbg%%ggnrélﬁi Hl\%ﬁ%?%tpﬁlaj\gﬂg?st al

end of pidagitfidd1sds tRAY fouoimesa lonag@gliad! letigithoftthefisepation pbiht iroplasitbody. near a
proxi mal end of the second portion. 5. The lacrimal inplant of claim

1, wherein qgne or both of.the first portian or.the second rti i udes
2 111" sviedt | abTee Pspel i L gty c‘ésﬁerrfv“a&‘ilee‘&“ﬂ‘%‘t BREOR foRAhkPch Bt
an angled intersection exists between the proximal axis and the distal axis prior to being

implanted in the lacrimal canaliculus.

3. The lacrimal implant of claim 1, wherein the implant body is configured to

partially or completely inhibit fluid flow into and through the lacrimal canaliculus.

4, The lacrimal implant of claim 1, wherein a distal end of the first portion is integral

with the second portion at or near a proximal end of the second portion.

Sp The lacrimal implant of claim 1, wherein one or both of the first portion or the

second portion includes a fluid swellable retention element configured to expand.
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6, The lacrimal inplant of claim5, wherein the second portion includes the
fluid swellable retention elenent, the fluid swellable retention el enent
configured to expand laterally, relative to the proximal axis of the first
portion, when the inplant body is inplanted. 7. The lacrim
inplant of claim®6, wherein the fluid swellable retention el enment includes
a portion configured to expand laterally in a direction away from a

| acrimal canal iculus anpulla when the inplant body is inplanted,

8. The lacrinmal inplant of claim®6, wherein the fluid swellable retention
el ement i ncbudesThe berimilgmpbonéf gaimed wheregxthasebond pertimh linclides thediuiéct i on

t oward i . nal i.cul us. Il.a when the inplant dy is . inplanted.
o "The Bl Pliof AR SR AR R P Es e [Besbirega? Erogid B Bies an
expandadihtverte tieniroximabden®fithe AB0Potion, Wheathd i@isdnt BOE i9implaged] , a braid, a
stem a nesh tube, a suture, a thernoset polyner, a thernoplastic, a heat

activat abl e,mat er] .or .a sh menpry material, the expandable retention
el ement co nfi gur ifaea{ag"%%dglﬁgmfgf%?%? Q‘?f’e’fe(‘)“ &18 i Wrﬁéh]‘g“ F‘_’éﬂnt}%fteé‘?‘%"é‘ét i on,
when t helideph paitiok @ehfidused tm}épdﬁm&{erauy in 3 direchOn aAALfrbAG 1hdRhal R RMs Of
claim1l1, conprising an expandabl e retention el enent di sposed. around a

por t i oAMPRIg whenste Rplag dodly rimplantedexpandabl e retention el ement confi gur ed
to bias the second portion away froma wall of the lacrinal canalicul us

UpON expansgon. The lacrimalkhplahD6r dIARTE, %'ere&r{@g%@}d s‘%&ellﬁi)l@irgkntio‘m(&fn?%n’ﬂ the

second portion includes an arm nenber novab etween a first configuration
and a &ebEaga portipn geirteurasiio expand lateraBy s alingstibetowardia takemfl gagbliculus

eortfi 0 i | l. e inplant body for insertion into the
Iacringﬁﬁggkgﬂ?gg%ﬁgaéﬁgPSY%I&ﬁgmggbond configuration, laterally extendable
fromone side of the inplant body. 12. The lacrimal inplant of

claimi1, wh&rei nThdlecrsedomglapbofidlom b, mdiktettethe acvond pegivalinddiideator , t he
integral dilato eneral |l y nar.r.ow froma |location near a proxinmal end of
the. scogitiasl &esloy SePrndcatBripah ey oo hEr Bl Bheb arterbd RELRM b ¢ at e
i npl antwtulepmthefmdsdepdl it n thebBohladtiaf HhdahectivaGbleiBdterfA N lalsGifle hnory

material, the expandable retention element configured to expand laterally, to form the angled

intersection, when the implant body is implanted.

10.  The lacrimal implant of claim 1, comprising an expandable retention element
disposed around a portion of the second portion, the expandable retention element configured to

bias the second portion away from a wall of the lacrimal canaliculus upon expansion.

11.  The lacrimal implant of claim 1, 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 claim 1, wherein the second portion includes an integral
dilator, the integral dilator generally narrowing from a location near a proximal end of the second
portion to the distal end of the second portion to facilitate implantation of the implant body into

the lacrimal canaliculus.
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13. The lacrinmal inplant of claim1, wherein at |east one of the first
portion or the second portion conprises at |east one

i nt ernedi at el y-di sposed annul ar, sem -annul ar, colum-1like, or barrel-like
projection, the internedi atel y-di sposed projection having a cross-sectional
size greater than an adjacent inplant body portion, 14. The | acri mal

inplant of claim1, conprising a graspable projection extending at | east
partially fromthe proximal end of the first portion, the graspable
projection configured to seat against or near a lacrimal punctumwhen the

i npl ant bodys i s TREh@h&GinpRAtof claim 1, Whefedi 4t léd3eomarandfimopdriianod thel udes an
el ement extendi ng or expanding | ater aI li/ into a | ai:rl mal canal i <—i'ul us
anpul | secorbportiprcomprisghat lpstgng termed alsbyedisposed annulag.semi-ARNYAT¢9IRT- § hpl ant

of clajm é'}?e?rlﬁl:g oﬁ&?mh éﬂfi‘érﬁlg pés@@l ?fo?&ﬁ%h Q8 iRf aEJ&@s Ebrcfki?flhdlfal axi s

and the di's axi east agout 45 ees
conpr i sizdgrehtoethhmean bdjadent imgllanbody patiai.m 1 and an inst ructl on for using
the lacrimal inplant to treat an eye di sease. 17. A kit conprising

o o H4ear B e B Sl on i ABbASKE HGHSAbIE SHojeén Ghafrtng Ao TR

inmplant to
conpr i rh&tgatth8y et thapltoximpl eadtof die firkiyportion, thecgras@able psyaction carigumd tasi ng

the lacrimal inplant tot{eat an | nner .e i sor.der
seat against or near a lacrimal punctum when the implant body is implanted; and

wherein the second portion includes an element extending or expanding laterally into a

lacrimal canaliculus ampulla when the implant body is implanted.

15.  The lacrimal implant of claim 1, wherein the implanted angled intersection of the

proximal axis and the distal axis is at least about 45 degrees.

16. A kit comprising the lacrimal implant of claim 1, and an instruction for using the

lacrimal implant to treat an eye disease.

17.  Akit comprising the lacrimal implant of claim 1, and an instruction for using the

lacrimal implant to treat a respiration-related disorder.

18.  AXkit comprising the lacrimal implant of claim 1, and an instruction for using the

lacrimal implant to treat an inner ear disorder.
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