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i ncorporated by reference in its enti rety FI ELD

[0002] The d t y@khlgg? g/ | bed
here are in ?ﬂh]gv?l el Elﬁﬁﬁg%a ru |very to treat
par anasal si nus R;@RANASMSSINUS@6MHHO¢N‘S ly, the
treatnment of paranasal sinus inflanmation and
rhinosinusitis is described. BACKGROUND [0003]

Rhi nosinusitis is a conmon paranasal sinus condition
that is generally REIATR®APPRICATIONPaSSI Ng
sinusitis and/or rhinitis. Typically, rhinosinusitis
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entizty.t osi s, dental pain, cough, and fatigue. [0004] The

par anasal sinuses are air-filled cavities within the

faci al skeleton. Each pargpgiﬁ; sinus is contiguous

Wi th a nasal cavity and open nto the nasal cavity

through a sinus ostium The key to nornmal sinus
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[0004] The paranasal sinuses are air-filled cavities within the facial skeleton.

Each paranasal sinus is contiguous with a nasal cavity and opens into the nasal cavity
through a sinus ostium. The key to normal sinus function is its mucociliary transport
system which is comprised of epithelial goblet cells and submucosal seromucous glands
that produce nearly a quart of mucus in the sinus a day, and a ciliated, pseudostratified,
columnar epithelium that lines the sinuses and which moves the mucous toward the natural
sinus ostia. Any alteration in sinus ostia patency, ciliary function, or the quality of mucous

may disrupt the system and lead to rhinosinusitis.

[0005] One important factor in the pathogenesis of rhinosinusitis is the
patency of the sinus ostia. Partial obstruction of the sinus ostia often results in stagnation
of mucous secretions, and a decrease in pH and oxygen tension within the sinus. These

physiologic changes are thought to create a favorable environment for microbial infection.
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The m crobial infection subsequently causes or

enhances nucosal inflanmmtion that may further reduce
wobieal793at ency or conpl etely obstruct the ost PaT/US2006/012484

[ 0006] The nedical treatment for rhinosinusitis

typically includes a conbination of oral antibiotics,

topi cal or oral decongestants, steroid nasal sprays,
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Front al Sl nus T-Stent (Medtronic Xoned, Inc.,

singgewigdaiant.l e, FL), the Jasin Frontal Sinus OstentTM
Stent (Medtronic Xonmed, |nc. Jacksonville, FL), and
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l'onger they are admnistered. [0008] Sinus stents
thesnsients pigtnonbiodgeradakie ardthupregpiss & dolisy-yp REresdunedpr removal.
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Into surglca
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hed licati 04/ 0116958 t .
ety beal 105 Pagcesy 1 ey PR AP FoEhia Foaputin pystggnic oral
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stances such”as gl ucocorticosteroids, tyrosine
administered.

[0008] Sinus stents that elute drug have been proposed by others. For
example, a nonbiodegradable or biodegradable polymeric “spacer” device for placement
into surgically created frontal sinus fenestrations is described in U.S. Published Application
No. U.S. 2004/0116958 to Goferich et al. The spacer is tubular or shaped like an hour-
glass, and capable of releasing medicinal substances such as glucocorticosteroids, tyrosine

kinase inhibitors, and mitosis inhibitors around newly created fenestrations. An hour-glass
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ki nase inhibitors, and mtosis inhibitors around newy

created fenestrations. An hour-glass 2 WO 2006/ 107957
wWOCTIeI82606/ 012484 or tubul ar shape is descri Bet/Ua2006/012484

preferred because it allows secretions to drain from

the sinus. The spacer is placed solely at the sinus

ostium and does not undergo a structural change, for
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describes a bi odegradabl e polynerlc devi ce having a
spacer for positioning within a sinus ostium and a
body clBPl séaober mplnialle devicofor mbw’tgmnmtm istdesegibed in U.S.
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gi ven ‘that the sinus nucosa
touduegié@ walls Sdékratcmlcdel@aQMSNrt H;rmbt drtetgup‘tﬁi el $unckitainhow a

o T R A B O e ot s
mudidﬁa ROS bdisd b1 ﬁat@ﬁ%é&?fo‘r Hetoe gedMativd Qﬁ? @H\%‘Ox?ieg it 1s

contact the walls of the sinus cavity
quegtinngbls whether this devineistcapahilerefiprovidingw chmmgmglmarse;ffesuca for
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but usuaIIy never travel far enough into the nose to

reach [06H]si Othsesompysitiond ferakededtiem @thRiokingdsitifl&uch as
S|nusE§ due to obstructed ostia, or have such short
AqUENSSYEATIOfF-CFFa sy 8 851 der tﬁﬂl@@‘s@@?hﬁ?étonab&ﬂrmse baveotlsq brsn
fi
onBAEEL iy 56 2 LS T00 e RART e s, o
blogked ditoppendering the sanusesi dua 3o bbsiruated ostialalr hyve suskkh&e tontget with

the ILAQOSEL coaa?éagtaﬁﬁ rreti(?l}]%”stﬁg ?éen:ga is loy, %gr desi:aglre%ggnsf gasally inhaled
sterbidege ghﬁ-dﬁﬂ@l:’@vd d@és@ﬁtthét'lfa% boa d%'v@ﬂdﬁed t%%ea?&ﬁﬁ@ﬁ?ar tegﬁally
dellvery of anmpicillin froma rolled-up 1 f
Eﬁﬂﬁ%ly(lactlc co-glycolic)acid (PLGA) f|In1to
increase residence tine of the antibiotic in rabbit

:: 232 ﬁ?(l) ;1‘]‘? ’é}fo%r 'nﬂ?\fﬁ%g@%a? ;%Fénféesipﬁelc(ﬁof?ptcg%%ree%{ng sinusitis is
to plics & bzt pratialgy irplafi intesthd/kinos aF driexample, the delivery of ampicillin
from a rolled-up 1.5 cm x 1.5 cm poly(lactic-co-glycolic)acid (PLGA) film to increase
residence time of the antibiotic in rabbit sinuses has been investigated for the treatment of
sinusitis (Min et al. Mucociliary Activity and Histopathology of Sinus Mucosa in
Experimental Maxillary Sinusitis: A Comparison of Systemic Administration of Antibiotic
and Antibiotic Delivery by Polylactic Acid Polymer. Laryngoscope 105:835-342 (1995)
and Min et al. Application of Polylactic Acid Polymer in the Treatment of Acute Maxillary
Sinusitis in Rabbits. Acta Otolaryngol 115:548-552 (1995)). Although clinical signs of
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Experinmental Maxillary Sinusitis: A Conparison of
System ¢ Adm nistration of Antibiotic and Antibiotic
woebioveryp7 by Pol yl actic Acid Pol ymer. Laryngoseopas2006/012484
105: 835-342 (1995) and Mn et al. Application of
Pol yl actic Acid Polymer in the Treatnment of Acute
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a st obtifth 2dtid Has agieAg ot kiaraketrisie e sibstntiallp piivents its clearance by
through a sinus ostium and has at |east one
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Aifhini I 89 PBUENEY WA aShBSdOR
i) DL PR e g PSR At Lois to the
sinusvavity axe desiimbler abl e.  SUMMARY [ 0014] The devi ces,

systens, and nethods of this invention are generally

used to treat patients ' aranasal sinus

condi ti on. The paranasal @%@Agxﬁdl tion to be

treated is typically postoperative paranasal sinus

i nfl an{mllktpn Ty detioed, ByMidmy) BAd nedds 60MiCinvéitidusire generally used

surgery (FESS) for sinusitis, but _also includes
to Fept PRESHRLIRE H PEIEnasgLsinyRpondition: dhe péranasabﬂw condition to be

treétle@ gfncElly (gy'télﬂ:'reﬁlv% éogfé:?llcﬁa'l in ﬁnlﬂgﬁﬁﬁa%op 'u@ kd @Egtéonal endoscopic

nUSI sinusitis t recurs a
smup ﬁmgenyéEBS S)afom sinubitigdiut blisd ﬁtciudasl sonditiortsi sﬂclmm bat not limited to,

ronc |t| branchi. ol jtis, . asth tonsilliti.s
a"“g‘? RBPSTE S néc Ansits @Qer&c s, %‘qu%usg}?d SIBH%H%T}‘&EICCWS after

FESS! Wit tdspiratbFyaedt@ idfb&ion8 @%@k media, bronchitis, bronchiolitis, asthma,

tonsillitis and other chronic diseases of the tonsils and adenoids, laryngitis, tracheitis, nasal

and sinus polyposis, neoplasms of the large and small airways, and nasal, sinus, or
nasopharynx tumors such as nasopharyngeal carcinoma, plasmacytomas, inverted
papillomas, rhabdomyosarcomas, squamous cell carcinomas, and lymphomas, when they
involve the sinuses or nasal passage. As used herein, the terms “paranasal sinus
inflammation” or “sinus inflammation” refer to any reaction of sinus tissue, sinus ostial

tissue, or tissue in the nasal passage proximate the sinus ostia that involves the



and si nus pol yposis, neoplasns of the |arge and snall

ai rways, and nasal, sinus, or nasopharynx tunors such
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papi | | omas, rhabdonyosarcomas, squanous cel

carci nomas, and | ynphomas, when they involve the

sinuses or nasal passage. As used herein, the terns
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X
at permts the device to pass through a sinus
thabundergnea by sicat expnsioaxpantien aemiirgisedtd anexpindad state, not

@q$%$§§Hﬁg§gggg&Ph§gm‘ﬁqaﬁmfcavity. As used herein, the

S|
expansi on", or "expanding", refer to
a device that undergoes physical expansion, e.qg.,
f r om a[00bTpr stheid exmnded eonfgneigidnsthadeviceih soexRanstici have a

ue to the absorption of water. [0017] In their . i
Surg&isaliffaéw@amr i e ’éﬁ}l{’%t%laﬁié\‘}m[‘:l%gﬁ’ {ramrtaated ticdqvines in their
colRBYR RnfigHbfiGE SRS vaBatf@s! nr&bél%i(%rﬂ gie avit merrllbﬁer also at

substantral 'y unchange romthat o evi tes
leagt ettially cofoaps tecthe slmefpie @i theet sirus.cavity anchaibstaatialbt dontests the

upan.expansi on, the cavit nber so at. . |east, .
8 B SRS v S Gre Tt b a8 Hge SRRt material
Fora@mpleh teq idyael trQMra@varibieme 4GRS I alld)8, Bibddiadable or

cavity. The devices may be nade from any bi 6conpati bl e

nonkindegiageble pelymees, apdrembinptigns tegredfe f or med from

various netals and their alloys, biodegradable or

nonbi %Gﬁ] adallsgiRaly g%«[ﬁgity rﬁ@lﬂb&?{ﬂgi d%@fc'e? ﬁ]l%y Er?c%c%og nasal
portion and an ostial member that is configured to reside within the sinus ostium. The
cavity member is attached to the distal end of the ostial member. The nasal portion is
attached to the proximal end of the ostial member and lies within the nasal passage. The
active agent may be incorporated into all portions of the device or only included in the
expandable cavity member, the ostial member, or nasal portion. In one aspect, the active
agent is released from the cavity member and the ostial member. In another aspect, the

active agent is released from the cavity member and nasal portion. In yet a further aspect,



[0018] In addition to a cavity nenber, the devices nmay

i nclude a nasal portion and an ostial nenber that is
woanfeiigused to reside within the sinus ostium PTNAIS2006/012484

cavity nmenber is attached to the distal end of the

ostial nmenber. The nasal portion is attached to the

proxi mal end of the ostial nenber and lies within the
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ured to form ca rese
meﬂnam@é torse. rEmtaxampleatHeldexicb:% mayrespandaftenbalooh |11kf®t10n In some
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devi ces expand after application of an expansive or

incpnorioncod radiepagae nedferemmpwhmtthecewet\mmbmw @ispalimhtion

umﬁ‘%gﬁqosb(?é} ng%"o@hér'f %B%g{bdahp%sone i nstances, the

rs expan 0-SUDbSt ant i ally contact the
sinus cavity wall after deploynent within the sinus.
Co nt ac [0024} hId dﬂﬁ)thza'r Nausatlrmv theypliable!filamynt (2 m@rcioflt'aﬁﬁa Phsticizer

k hi
or & Sry iasenen: i NaBBAAGIs0r banbigisPrhgan dabeessy Hafloon
mﬂ%&@ br bﬂﬁegme&amiﬂy?&é Sxphidtaihay Pe as%etta @J&;}pa\ﬁar\)aﬁ&ﬁ&ﬁ of the

the pliable filanen rray contain a plasticizer
plasticizadvaamity wienier thef are mst ¢dndigbiedde g@lﬁdmﬂné &fpon contact of the

P ER) AR AR RS Pk 0L 00 UL v
mei®et, af he%l&sti@fzef Bfusion hardens the cavity member in such a way that the cavity
member substantially conforms to the shape of the sinus cavity. As an example, a filament
made from lactide/glycolide polymer may be plasticized with materials such as triethyl
citrate, acetone and other ketones, ethanol and other alcohols, N-methyl pyrrolidone, ethyl
acetate and mixtures thereof. Upon placement of the filament into the sinus, the plasticizer,
triethyl citrate, for example, diffuses out of the filament polymer to result in a hardened

filament that substantially conforms to the shape of the sinus cavity.



pl asticized cavity nmenber that are not configured to

sel f-expand. Upon contact of the plasticized cavity
woensan74s0 t he nmucosal tissue, the plasticizer pdirfuSem®esi2484

out of the cavity nenber. The plasticizer diffusion

hardens the cavity menber in such a way that the

cavity nenber substantially confornms to the shape of

the si [0022F aTht Yevibss @RcribedMRteSor BedtingdRiinasiBitsicbadition
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maydradpdednsadcive et disprisedyithing bipdegsadablesnadyrseranairizt ingvhich the

4 . . N- I .
e fiines 2 0B R0 Gt RN S Dol gl mopigp ond
exlﬁlb'ﬂs:anﬁﬂtivwéurmh‘leti\fd ﬂg&lﬁﬁa’ﬁroﬁl&tiﬂ vst}iildl sthetapeutidally effective amount of
plasticizer, . trjethyl citrate or exanple, diffuses
saig getivsrageRls PRalRiAwRe upw piyHBtisshe [ gl It PRI it about 14
B S A T L R e Sl M
[0022] The devices described here for treating a
par anaf¥235i dhs pexanasiat siows dervices molyhdelelinerad ititg @ stye psing

. disper.sed within bi.odeqgr adabl ol r..matriX,...n
insGHFR AT Piaot et "D FERRGS R R serl APy ppedte, or
angTBEdRdter, BN ® B lhAAR! Fot eRafipleathe ROfiduiONay BAshade¥iththdtst has
an_ in vivo cunul ative release profile in which a_
variahle sffEsss lane jis &t (1n sediddhe distal Darion oA cpaduigay be pre-
K e t . .
sngSoE L8 pbddsfothiffnd bARHE of BadBluch 32 8 fRl phtion s
mableatdé shichathit thd phsician miay angfldte thel cvplainpasdi toracedssihp ¢he sinus
devi ce. [0023] The paranasal sinus devices may be
OSHNj vered into a sinus using inserters of various
designs. Typical inserters include a conduit, e.g., a
cat het ajo24Pe Pkt Parafhsal RN QSGReD @A Insei@Y FEtdhdir H®finent may be
For exanple, the conduit may be made such that it ‘has
usaddiniaztybtemsfior fréatingsa paranagplisingis cerdjtion. Inrgeaensl, tthesystenhworks by

o B R0 AL o P RO o e

cotfipairatidhewdhisloaampied bh &9 distal ehdtireddl the siwab osthat. ORe: within the
. physi ci an may aggslate_the conduit prior taq accessi%g
sinppdhespayily mesaber ohthg dryies trapsiHonpslirom daedirst collapsefe foldedk or
- _ t hej -

oo R e o e A Shcath may
be geraetedlto stidublsyaileyma veif-kgpabging feavist mpinber thet donéacts a substantial

i nserter having on r nmore devices. in a.collapsed, .
PORORPEHC FRUSBHEY W4 nBiglog flaken ok oibfy w%}ﬂvﬁa@&% of expansion
mé %’erdsgéto%kgbﬁévﬁia‘ﬁbﬁé o8 iR HEAbENBatH OHSt PR EEMEY to self-

ce wthin the sinus, the cavity nmenber of the

expiadi ce transitions fromthe first collapsed, folded,

or constrained configuration to a second expanded

configuration. K ﬁ?@ AN be retracted

to slidably dep|@93§§§§ﬁ -ngan |§ga%aV|9§ menber that

contacts a substanti al

[0025] FIG. 1 is a cross-sectional view of a maxillary and frontal sinus.

[0026] FIGS. 2A-2M are transverse cross-sectional views of various pliable

filaments.

[0027] FIG. 3A is a cross-sectional view of a maxillary sinus device having a

fringed structure according to one variation of the invention.



portion of the sinus cavity wall. Balloon inflation or

ot her mechani cal types of expansion nay be used to
wexpwnd7osar i ati ons of the cavity nmenber that aPeTmS2006/012484

configured to self- expand. DESCRI PTION OF THE

DRAW NGS [0025] FIG 1 is a cross-sectional view of a

mexillary and frontal sinus. [0026] FIGS. 2A-2M are

t r ansv 28] c FiSs3B éxcd ¢rosmdectibrlsicnf ofiths padsasal sidld ®vice of FIG.

i |l amen 0027] FIG 3A is a cross-sectional view of

f S.
3Aaimr?é§"f"?1ﬁ%fw nus devi ce having a fringed structure
according to one variation of the invention. 7 WD

2006/ 100257 R/ 452006051 24860nal RO28H 2 bl 3B Bvite h]g.ving a

.Crgss-sectional view of the paranasal sinus device o
fringee; struehure agcerdingxplanathyr wAriatien of BO29entibG. 4A is a
cross-sectional view of a frontal sinus device having

a fri S G or.di: ang her vari ation of

the | n[/@g'td ‘ og.w'[4 O!f%] &ﬁ‘fséegﬁ‘%g} gﬁa cr %gqrg%aé?]; Sé%?ldqewce of FIG.
4Avih evirapfal sines.par anasal sinus device of FIG 4Ain a

frontal sinus. [0031] FIG 5A is a side view of a

par ana [ evi ce includi ng an  expandabl e nmesh
accor d Lgnf oﬁgﬁ' 152 354§ YI5Yiob A Paranasqd singg g‘?]‘tl?f‘olﬁ."luc‘mg an

exilad@2¢ mebiaccoRlinS toPandte v AWnF thdigvaiafognasal si nus
device of FIG 5A prior to expansion. [0033] FIGS.

6A-6F are side cross-sectional view of various
fi 1 anelf032lanEKar3Bhis ariderdew ofithe Haooasl sipusdeviveo7HCGaSA prior

to Setive views of various cavity nmenber
%gal?s?gur ations. [0035] FIGS. 8A-8C show perspective,

ostial, and end views of a coil-like ostial nenber.

[ 0036] [0PB3]S. FIIS. 9@ -6F aw sider ap@esettighal Ot ¢fl variafdfiRf@dnt
anc}éi ews of, a.accordion- |ike ostial nenber. [0037] FIGS.
@Agﬁﬁéc%%%er spective, ostial, and end views of a

mesh- |ike ostial nenber.
[0034] FIGS. 7A-7R are perspective views of various cavity member

configurations.

[0035] FIGS. 8A-8C show perspective, ostial, and end views of a coil-like

ostial member.

[0036] FIGS. 9A-9C show perspective, ostial, and end views of a accordion-

like ostial member.

[0037] FIGS. 10A-10C show perspective, ostial, and end views of a mesh-

like ostial member.

[0038] FIGS. 11A-11C depict perspective, ostial, and end views of a star-like

ostial member.

[0039] FIGS. 12A-12C show perspective, ostial, and end views of a

hexagonal shaped ostial member.

[0040] FIGS. 13A-13C depict perspective, ostial, and end views of a furled

sheet-like ostial member.



[0038] FIGS. 11A-11C depict perspective, ostial, and

end views of a star-like ostial nenber. [0039] FIGS.
wa2dcB®sshow per spective, ostial, and end vi eReTAK2@6/012484

hexagonal shaped ostial nenber. [0040] FIGS. 13A-13C

depi ct perspective, ostial, and end views of a furled

sheet-1ike ostial nmenber. 8 WD 2006/ 107957

PCT/ USpaqfy 0?1@@44& Mlﬂé&pl& ﬁpg%% d4al, 48RERY views of a tubular

perspective, ostial, and a tubul ar
ostigbmieniberenber . [ 0042] FI GS. 15A- 15C show per specti ve,
ostial, and end views of an osti al menber formed from

a plur l1izab ' I

degi ct ﬁﬂé’é?g pg£9$J§?"L5§E %lg‘ﬁg‘gﬁﬁd& gﬁ%%g&%%/\%tﬁoeﬁan of?é'%%Stlal
mefbsbformed ook plucaiitpodplinbd filsents. pl i abl e ri bbon-1i ke

or strip-like filanments. [0044] FIGS. 17A-17C show

i ve. i al q
ﬁ:;ggffﬂ@é%f- Eﬁ?% L}%éslgﬂg%m arﬁ\éslggq: évepp%gF @Hate{}@l yiews of an ostial
mehBeARImEY §om J—?lﬁral@ﬁbﬁﬁl%&%b%ﬁelﬁ&' ot @iripPikd Alameaftd end

views of an os menber nmade fromgel foam [0046]
FI GS. 19A-19C show perspective, ostial, and end views

of a WMhdFIG:%l176517%shqvewwectmuqsgalaarpﬂ endalfigws olom ostial
E ustrate various nasal
memlt!’m]tﬁcfOglrf]~1 conf %éﬂfaﬁﬁgﬁ@gﬁ%g@i@}é FIG 21 depicts a

perspective view of an exenpl ary paranasal sinus

devi c e[OOEtSp4B]G$:.I 183182 sha¥? ferspeoiivg estgdeatd angl, viswslef an ostial

Cr 0Ss- 3 gtl on and end views of a paranasal sinus
megbgt PadhiQ Doy ty menber and nasal portion forned

fromrrultlple | oops of pliable filaments. [0050]

FIGS. Rddep3EIGHAYAREIE BIRSY hdtSpechivEl@sBAIOSE SRIGHEWNS a
and end views of a paranasal sinus devi ce havi ng a

cylingigalcpstiahvnemberdwtsiog agniaralityrefdumens. at e. [ 0051] FI GS.

24A- 24F show exenpl ary drug rel ease curves for the

par ana u]mu Fﬁ;@ RV GER us{rQQ%gxllmFs n§s 10rthch &nﬂ%ﬁ'ﬁﬁon&

showi n Ive In VI ro rel ease nmomet aso

[0048] FIG. 21 depicts a perspective view of an exemplary paranasal sinus

device.

[0049] FIGS. 22A-22C show perspective, side cross-sectional, and end views
of a paranasal sinus device having a cavity member and nasal portion formed from multiple

loops of pliable filaments.

[0050] FIGS. 23A-23C show perspective, side cross-sectional, and end views

of a paranasal sinus device having a looped cavity member and a nasal plate.

[0051] FIGS. 24A-24F show exemplary drug release curves for the paranasal

sinus devices.

[0052] FIG. 25 is a graph showing cumulative in vitro release of mometasone

furoate from various paranasal sinus devices over a 30-day time period.



furoate fromvari ous paranasal sinus devices over a

30-day tine period. 9 WO 2006/ 107957 PCT/ US2006/ 012484
WwORTIER7 DESCRI PTI ON [ 0053] The paranasal si nBET/US2006/012484

devices of this invention may take various fornms. For

exanpl e, sone are designed to include a cavity nenber,

an ostial nenber, and a nasal portion, and deliver

active agents for tETARFBRECRIPPENNasal sinus
conditions, e.g., sinus inflanmation. The cavity

menber have a first coll apsed configuration_ that
per ni t£0q5¥’1 tlde paranasb sipaydeviges of Hisinyppiien may fakpveious forms.

Fof é‘)[%ﬁ]ﬁ@l SIOMICCdE‘gééS?%ICH eOERIIB LI Aty ﬁ@ﬁlb@r SH5004 n‘fe?ﬁ?r?e? da]‘ﬁq a nasal

configuration upon placenment 1 nto t di nus cavi
pottivnsandaddliyer antive aperds foe Xhmmaadenttdﬁ parmhasat $1nnsec<mﬂ1ttdne, e.g., sinus

. favit er ener urf ea to v.ol _
inffieglory nte ot Bren BobeR AR A RiF: e fopastLomiERGHoR Ht permits it
to BHnk@6& Bf RBh aQintlodiiEn bR birBically Efdgted RtebitatiTFEHREL sdcBnd
its collapsed configuration. This 'may be | npof t ant

expraded senfigueatioinipon placosentiisto the sious cayitys Immlsevarmaeni,mce

x5 5P 0y A AOEDY 4] PSRRI i

thadikaidt slbstanitially dﬁ‘f&r@ﬁ tﬁioﬁgthb Rerfadelidéa WBUGASAe ta%io of the cavity
decreased, e. inrelation to its vol une,

megbes B it Mﬁpﬁf‘éﬁ@n’éa%%% e Hitis B19 b prperignt because thesinug gnucosa is
a s@&%@gf wgfép H%gléiiiea If&‘oth? ?elééfs‘ 5?@1@ %gtlve]’: ehm&gquee%r%%?ﬂ sinus device.

expand e cavi
Thug mlf the surfive an;@emfsa Metayaﬂtmld for toftactingthe smasmlucosa is decreased,

e. gﬁﬁé%ell%g)\ﬂ ggt%gf?) f un(ﬁlb’lggrggaph gﬁgs%aleté{t,g and %Cagtnrle agent
shdu?d Elrsé‘ loé G@ere%@d oﬁuﬁﬁ@mﬁ}ed dh& éx%ﬁﬁﬂeﬁafh% ’caﬁ‘t:}qn'éﬁl'belnm‘é.’g; also

| e neatus, fornmati t1 ssue adhesi ons.
substa@tlaléx p«altathmnuso@em wdllat the proximl end of the
cavity nmenber typically functions to maintain patency

of the S ' furt cribed

bel ow, [@ggﬁ g g?r%c%gayE%mgﬁ\é?%e%%ye@%géonﬁaty %ﬂ%\}g a?/dé?]i aélﬁgor the
deficenaitthosiaus cktipar) giaventiy lﬁﬁﬁdlﬁaﬁorﬁcblﬂhe afaddlb ﬁlrbﬁhﬁtel 6¢Hll§dion of

struycture of the cavit mber, ostial nenber,

themidldie raeatys. apd maigpe pFissue adhegionp oﬁ]é?l?Stiakm@H}bﬁlbloéat% at the
pr&(ﬁjnﬁaeﬁl;l'?)g thead}vg? He\‘rﬁ)ef’%m&gy IrGbehs f%sméﬁﬁ%ﬂl ga%fc'yrbf thdGnus

ternms "paranasal ‘sinus si nus” are
ostium. eHoWaneMuythelahdcrﬂEﬂé)eldm eadl C(Bmp‘deEtSQf the devicd they have

il | t hnoi d noi dal ses
varfig ool dohdiehg 58 %‘bg’ﬁfé’f% b o fhe neateade ar SEYFpLP qfﬁﬁ%wﬁy
mefhbet, 04Sal @SrhBEN) or r3Sal PORAWRA 4nfd Wiether the doRSHoRBYI il baHable of releasing
si nus 10 opens into nasal cavity 12 at maxillary sinus

an gdtve@getd, and the frontal sinus 16 opens into nasa
cavity 12 at frontal sinus ostium 18. As

[0055] As used herein, the terms “paranasal sinus” and “sinus” are used
interchangeably, and refer to all sinuses, i.e., the maxillary, frontal, ethmoid, and
sphenoidal sinuses. Each sinus cavity opens into the nasal cavity through a sinus ostium.
As shown in FIG. 1, the maxillary sinus 10 opens into nasal cavity 12 at maxillary sinus
ostium 14, and the frontal sinus 16 opens into nasal cavity 12 at frontal sinus ostium 18. As
used herein, the terms “treat”, “treating”, or “treatment” refer to the resolution, reduction,
or prevention of a paranasal sinus condition or its symptoms, prevention of complications

attributable to a paranasal sinus condition, or provision of a beneficial substance, to a

10



used herein, the terns "treat", "treating", or
“treatnment” refer to the resolution, reduction, or
wonrewsantdson of a paranasal sinus condition or PC$/US2006/012484
synptons, prevention of conplications attributable to
a paranasal sinus condition, or provision of a
beneficial substance, to a 10 WO 2006/ 107957
pafafddal 34RO @(OQ%EQI‘ é1e ﬂﬂ@'B ﬂ{l sitbstiiRe a9 be SR om()féegeneral
benefi ci al e used to pronote genera
hedithadftthe sifiug he si nus. [0056] Once expanded, the cavity
menber may be configured to conform at Ieast partly

f:gni gg (ﬁ)?ﬁﬁe Q%Ifge tereag@?cp ﬁe{,\%ﬁl’ﬁy egaﬁnd y %‘FF@ Yo conform at

leaStoitelo thé Ehdps offEaHindskavipeiriesubagetialy @ﬁfaﬁﬁﬁl@ sBfus davify wall.
the cavity nmenber A generally required to contact a

Bysiswhpsangially egntogdl it ig memréhmmgetqf arfppecypalelsthe pavity member
SRR A BB S350 e S
appreplsate elensekeleticd for that acheaa;geniwﬂnrm@hm a tfdatmait pleﬁa$,tfor

t hr.ee. we or f r at _least fo S or
exauppley gy ?‘@F%ﬁ" PR e f?fgat Ak RS AOT @5@%% g wedlsor for at
leaSGBGeHcclkh OF nfRd! AEéordmg}jbﬁéﬁﬁafn |on°cﬁ?@51ﬁ8ﬁnt o@’@ﬁ(rféc%fa%a needed

to contact of about t o ‘abou 00% about
foraontact, f[mb@tﬁniazﬂ@ontaeﬁ%etycre&b mmonlm% alztvid |1|0%4to%om 100%, about

0B dSE8 BESHBOR00 e 0 B A s 1

ab@u@qu(o%, élQﬂ%SO%rto abewtt1 009 absut 2%k aEQ@t%oo%,tab&um% RCDout
area of e device to the sinus cavit

109 (Vp@ratbaﬁ‘t SP% tq phoupd 66 of thegrurfperareof %9 dﬁ’élﬁbé?rth@ §inup gavity
@ r‘?ﬁﬂ?l?rsﬁe ﬁg s§\lﬂfe olf‘fﬂe (/%t{r]ﬁ{embgpbrphﬁ' S%Lﬂg%&c%gé ﬁ%{lﬂ?cwnt for
er agai nst us nuco ut do
manﬂﬁmmgms&tactsofghe éamnﬁerﬁllmganﬂﬁhmﬁﬁﬁmu&shdbut dil@'i:s not cause
cosa, [0057] As useg herein, the terns "active
sigh ’éﬁ‘?tdamagﬁé‘E GrEQNs 1o thgBWeesa and  "drug” are used
i nterchangeably and refer to any substance used to
treat OBl 2R3%REd ﬁér&HSthe%ﬂﬂ"‘Eét% agbhtPt hﬁérﬁi%u@ic ag@ént”, and
used herein, the term "therapeutic anount" refers to a
“drgghatevsechintayphangeabdy anderefeydmany sibstahesudsd éo tregeeparanasal sinus

toasmu ethat L,

cofin Frltelod SuREE poeint B D APEAHEHe Broppl Srefers o0
corfc@netition@T act[lﬂi)%%ht eriek dkertloeaBNddivertdao R 3B @6 Adsal passage that

si nus, devi ce scri bed here may_be configured in a
is apgrapeiptp te pafighytecat Foprapssahpines condiipnpay be forned from

one or nore fil anments, which incl ude any i near

struct u s

oLt S8 UGE R SLABESTIEARILRARR B! WAL FAimay be
corffiguradan astagety-dfivkeyssFar d:xangpler;rﬂtegrmm be foTﬂned frohaorentrsnore

ﬁlagr‘e}%{sgglpgz igtﬁﬁéeag | ﬁg}sﬁz%%fg;u% us‘fesz s&r}]ldasts‘?riér?dsacaypaﬁalneets %ng tubular and

non-tubular structures, but may also be formed from a film or sheet-like starting material.

The filaments may be of variable stiffness and take a variety of suitable forms, such as
threads, ribbons, strips, beaded structures, tubes, and the like, so long as they are flexible
enough to substantially contact a portion of a sinus cavity wall after deployment, exhibit
the desired release kinetics, and deliver an amount of drug therapeutic for a paranasal sinus
condition. The filaments may be of different shapes generally, and have a variety of cross-
sectional shapes, as desired or as useful to maintain mucosal contact and consistent

deployment. For example, as shown in FIGS. 2A-2M, they may be shaped to be circular
11



t hreads, ribbons, strips, beaded structures, tubes,
and the like, so long as they are flexible enough to
weubstiamsial | y contact a portion of a sinus carCryusSwmbio12484

after deploynent, exhibit the desired release

ki netics, and deliver an anmount of drug therapeutic

for a paranasal sinus condition. The filanents may be
(2A5>fsq%é tﬂ;ﬁ ellhpﬁmr@@) %ﬂgﬁa’d&(tby duﬂﬁ@hdname@@) ViettaggutardRF),

Ss- sectional shapes, as desired or as useful

wedged (AG. rmnedd2), taoHuAaD, pavalicloBSmHEHRD), Ak A o2

oo TR T SR G DpgE P e s

sectffal /TUEA0Q8/ 184 Bl filaddents mabualse bé 2(8)1b1ne<ﬂ td forinordvep 2Epctures
wi nged (2D),, di anon % el Iar Zbe)

suckyagiepsds, (oSS, r'ﬁéﬁfﬁ@%ﬁ Q‘H; the E ”fl"}ﬁ;u fhents ma(y dombined into

strug@fegll\iélgrl n@%ﬁﬁ@ upias d&%ﬁhgr%ﬁﬁcén{r@oﬂaaﬁ@cenﬂ%ﬁﬁ urations, 01;j directly

slightly concave ., an
forrhdftbasl filkements mmansMpteslenlcnsa sEilms eyt sheets may eéls@smel@de nerwoven

ab ]glf?f@ %fﬁh‘l%ggg%%?@erlq?so ng':g nedsdtgﬁ)al tl%c e\g’glsgﬁuch less

thaﬁ Hﬁ?nelnbllsgal Idn ! blawldth | OfRA LfatdFRYs Jieh 69 gafdmdmayl fistm such
structures wwth multiple lunmens, in elther concentric

filamentaaipen their apphi¢atigor at i ons, or di rectl y formed as
filaments with nultiple | umens. Films and sheets may

al so i Bﬁéﬂﬂ:‘jqn@?&e\%ﬁgﬁbmQﬁé@?%l@ﬁﬂrdeﬂfsgﬁyy% WM figured to include

dlnen4 eri a wher i mensi ona i cknéss i s
onelBiefibrt @Bchorinf @lentintieto hielpredfix Herfguinents teihdtsmus Quuresa or

t | h el f .
ot STHERSE CAPEL QRS BIFTRSIBYE THTH Haf PLETBIRLS, o ghown in
FICR, bAP6E t{x}é A&H&nﬁgsel@ﬁ%ntt}ﬁa}gﬁ?@&ﬁe%ﬂrﬁ&eth@okﬂﬂmdﬁ)lke@TQGB);’ lbpposed

nore archorin enents to help affix i aments t

spiltds €6G), larrswsr(@b)s aidges (6B).Hherbsi(6B), enththedikec dinFHe 16 ridgpemay also
s to I h
be fopmEd s rhEE: G R SAEHo R NGO Bt CRB®be. one. or
nore hooks (6A), spikes (6B), opposed spikes (60,
arr OWS[E()@E}) Céi\hﬁ/gﬁém()&l:-ﬁhehafllkbsméﬁﬂﬁ):ns a&n@ertelﬂlyl blda(ch:grddable but

FI G dges may also be for t
they, gaairads heau%% to beppelIpearagables ‘iﬁ@aﬁb’ hetﬁ?fg’ggjl{e as

blOé:a %%cge%)}ea %ﬁﬁmd%ﬁdzﬁﬁ% 'él?/é/ cﬁaggtygfegqgoegs; fa ng%g ﬁ{t?hle% to a component,

for Eﬁﬂbpd legegiradabitere, thatetteraisdtdny thewheith erentber amboutghrough the
i odegr.adabl e or n blode radable, the.c nenpers
ostiry VR e S P COBOREIREL ' Ftov g e SR r o
or suture, that extends fromthe cavity menber and out

througfpobie Iostel vaRtidh)itkdpleow Hlakens raeésaﬁiﬁgbtedaﬁ form a fringed

instrunent to renove it fromthe sinus. [0061 0]
strucaure atis showa meFI@ |3a\b Rergssisegiontod ﬁan&edcsaﬁﬁw Hwﬁlées a plurality

or A2 ket POF el Tt Mo UBMY A s 2

secBtedra2 tHelitproximal ends 24 to a tubular ostial member 26. Once deployed in a

paranasal sinus such as maxillary sinus 21 in FIG. 3B, pliable filaments 22 radially expand,
unfurl, or otherwise are adapted to undergo a change in configuration after insertion into a
sinus, to substantially contact the sinus cavity wall 23 and to deliver an active agent into the
sinus 21. The length of the pliable filaments 22 is usually between about 1 cm and about 6
cm, more usually between about 2 cm to about 6 cm, and more usually still between about
3 cm and 6 cm. In addition, ostial member 26 is placed at the sinus ostium 25 to maintain

ostium patency so that drainage from the sinus 21 to the nasal cavity is uninterrupted.
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of pliable filaments or prongs 22 (expanded

configuration). Pliable filanents 22 are secured at
wohederiopsoxi mal ends 24 to a tubul ar ostial nMeRDEUS2B6/012484

Once deployed in a paranasal sinus such as maxillary

sinus 21 in FIG 3B, pliable filanments 22 radially

expand, unfurl, or otherw se are adapted to undergo a
NaSd1$08£ R 73 IﬁQ}F‘ﬁllsQ Y& BlovRIzdJhIEE ploRaRd] lh@Bf RIdRYRe. NaEbH ortion 28

to substantially contact the S|nus cavity wall 23
exterdsdatol the nasgh cmfm apd n@genmlmm‘: éat@rhbzat@nmﬁ ﬂlezmlddilerisrbmate to the

n I e f S u
orer R P AR B e TR et Bt PE et bRl ene
adliésibmfbﬁnamuht& mmdleanehtﬁmre usual Iy still bet vveen

about 3 cmand 6 cm In addition, ostial nenber 26 is
pl aced_gt h sinus ostium25 to i_nt St
pat enclp%@ ﬁ“é\ L VRAYEDs sl § S a?f‘l%@ {ﬁgéﬁlaments 32

arc@aftbuEdYd Fofm! StriBeDERIEHEEEG a %I%néépsﬁ@@@i 19&%53 FIGS. 3A and
PCT/ US2006/ 012484~ Nasal portlon 28 may al so

3BppliablaifdmentstRerp sesuieded ostird neimtich 86 aiethmrepromghmds 34, and
0 on,28 nds the nasal ' nd .
oniebleb s EaTD S eie6 B ioen BN i E A (s B gpre frome
sinhi@8 Br @he RASH of Yihble Fikin s 3 Rare RSV Detdétint dbBUt T 6EWEH ABout 5
the possible risk of occlusion and adhesion formation

cm; apct Meresyalilebetaenabout D esrgndiaoufiveme Hoyeverabeasise of the longer

pas%%ée}%bah ror ng kﬂ%%lagé‘l%a@@%oﬁtﬁ% ﬁglafafi%h&s did luﬁ'pgg{hﬁn o %a lla[ry

orm ructure

ostRinfusd dcauke ke frontdFlslnhs d&AccﬁBl@i is sﬁ%eciﬂblg@d&hﬁtlbma{l @IIHIE‘.SSWCII as
32 are s?cur ed to ostial nmenber 36 at their %‘LOXI
SNCONPESSES 2 langeT NYFAEST fFapibpoae t%%%%?nﬁqﬂmow %caartn&, Hs tubular

t r I
osti Bt RY6 fsyge‘l’@fall (2111% ? tg i%%:'{a c %, orktH s‘?nd:s d%gfrcg. However, the

sihus 31. The anent s
lengguc] dsyalmen’s 6am1te shooteneginfl thetfdugedstruemre At ormdher cavity

el it oL B e A4 T PRy AR A sk of such

afoSéritiont®cdhflidation s bebiduOstt thibioB Jart vr@ical€chniques (more
maxillary ostium and because the frontal sinus

or lges4xdensBE) prangiishieel varigtigitsavi t ati onal pul |, as well as
enconpasses a | onger narrower cavity prone to

St enosiiipgsf SRERHAND 0%y ARRATHAM 1 PRiG LLAY 5B, 98¢ b

menber s gen or ne onger
filaiicn @b c@rhﬁglﬁedjue\fbm a fleRibbommesh. tTh&FI1G| 8B gédilapﬁedas)hﬁgduatmn)

er 3 be shorte ed if t ed.structure 30
ﬂe{'ggb if g ufsd to 3p off )mqr%beé 622@@[}}1@ e dNSSEHICR Alspia nasal
por‘ﬁ%ﬁ 46 EbPMrefos Wl kﬁb@iﬁn ARV ¥, re. q’)g Wéldlhg eanhbzﬁiﬁgoflea‘f BGﬁHlng,

af orenenti oned conplications een reéduced through
attachmgihbpnds pyadimbkivesesich ag thesmpltastie adhwW%s&leemsettmg\ad)leswes

r_anat aria s. 10063 e .
rubr R PR P Bl B8 achOi walt gy B plc Upom expansion,
as dhoh@MBHG. 84 AGTHE nthdh 8d férehsfOfphedcal bgudtle@ap@idiof dtfeast

FIG 5B (collapsed configuration),
partially conforming to the shape of a sinus cavity.” The weave of the mesh may be
adjusted to be looser or tighter, or the width of the pliable filaments may be adjusted to
correspondingly adjust the flexibility of the mesh. The flexible mesh may be expanded to a
diameter between about 1 cm to about 5 cm, and more usually between about 2 cm to about

5 cm, and as further described below, may form a self-expanding, controllably expandable,

or balloon expandable cavity member.
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flexible mesh 40 is secured to an ostial nenber 42

(and in sone instances, also to nasal portion 46) by
worbttsadmsnel | known in the art, e.g., by wel di RQT/US2006/012484

anneal i ng, heat bonding, attachnent bands or

adhesi ves such as thernopl asti c adhesi ves,

thernosetting adhesives, rubber-resin blend

adhesi yRp4) ande GhNBF m&ﬁbﬁﬁha\’}e& delakiokd QﬁH@r dé%lénb e Irﬂéﬁe4var1atlon

Upon expansion, as shown in FIG 5A flexible mesh
thefagvity membsh &0 iscconfigeted e am@gbagdrableeﬁlamemm (@é@t 7A). Single

ph%ﬂé Ha%]lén)( 75% cruWe \{ sh& 4 ng%’?o ﬁg@ {)arg I?y 9%1%0]]%‘12}/0 fud sha ape of the

weave o he nesh oser o

sinuk ghingilanttiort die S%ﬁﬁl’ﬁlafﬂfy cbh‘tactﬂhe ah{lecafvhﬂymln {18 af®§iebeariation,
adjusted to orrespondlan. adj ust the erX|b|I|ty

of
as pipavniadilG. TRethe cavibypynempe: Cr?&}Pr’é@S 25ipglspdigble dilgment configured
as Qbéﬁn?f eTEet V\Eecﬁrbf%lﬂﬂy be the ©B31 A1 @Qﬁflﬂepéncﬁﬂ% oft Q%hr?%tgrs as the

usual about 2 cmto abou
sinfxsi0f imqﬂar[tmmr phecnbelaod/deptaymémtechaigelused )apdi mdhiethgr or not the

control |l a expandahl e r.ballo e e..cavity
coll it p usGbase SBRRIOT drve BelTRTk B QOB A ! Cigmpnt
Sink{M1¥; 8\chbivy ARABEF 78 RMy BE nfalle Ydf PsifigletiNable %&h&ﬁ%onﬁ@red

one variation, the cavity nmenpber 70 i$S configured as

ancypwgls@tqdlasatra@defmp«ah&‘h(FIﬁﬂ@rlG 7A). Single pllable
filament 72 may curve in such a way to at | east

part! ajdogsp O 858 taialibfs, MNP Ilify i Rbm a plurality of

I mpl antati on an stan
on€ avmbie aredd or lbdipeﬂrfﬂmhaits VBo1 emampte,, in BEG. 9y tie éxipakde@. cavity

meprhes e e oGUFA g 96 PliadicaIanpnts T PRARC Athmsale ok Gppligured to
forlf cc;hlagmﬁg ido nﬁ)}@‘cwssﬁﬁ? %XCH:J&H&n AihR Go SR a?éjﬁﬁaﬁ?gffﬁfea t@8achRher by

sSi nus o nt at l'acenment "and
mettedk desgpuibedislaale ta tﬁmrnvm distaé aperxr86n 6Ehetm@<1mab endsi&8 afplipkle

RS AP 2R oSS ik by 8 pogher 230 nd
nas¥EP&Eion 282 Ny, Aeshioween tF[@nzla Iﬁlaﬂgdh@r Vriafibh Qxbhh®ARAVIty member
confi ured’ and/or inserted as a random coil 80 (FIG

90 ijormﬁcbﬁ“em] a plgradityhelr pliskle BElements 92 chafigwod twfomrmléhplueiree loops
(F]{G) zﬁz dTgl ? Dy eHﬁ%% B%pl?afbl Qﬁeﬁ’trs Ig?%[;a%/?%g Cl?woﬂ{ed or otherwise

alren Xamnpl e,

dfofia ¥h bytial ARESMIREF aHor n?asélq)"dm b taendévice. pini y@bh €urther
fllanents 84. Pliable filanents 84 are conflgured tfo

vayiggion sorheBrtipFEC) G5 tke exrgadsdifgvicy Bivmbenary by
pll@élﬁy ld?gﬁzg;lé’ ’61 lnfdn¥esh dn e a9h Riisklifke ﬁﬁfcﬁﬂﬂsThe spaci rré 100

escri ove to form a distal apex e pr
betoeds tl&&ilarhenﬂs lnwyl be vafied dmnﬂmgam thayartieulpodesadd aan\dty member

cofgareion: rHHedpgH: o b3 shibed by sRSing Hetiricpire ef Avipiity, o.2. by
addlﬂoﬁﬂgélaﬁ{c@é@ risdbf %hotﬁ Wﬁg oGy, b¥ndBERAH exBEsibS techniques,
formed froma plurality of iable filanments 92

an¢ by f)thgumeﬂlod@wbﬂ knownlin thg|aet f]]h@@ng]@dqggween each looped filament may

also be varied depending on the particular desired cavity member configuration. Any
number of filaments may also be employed to fabricate devices with any number of arced

or looped cavity members.

[0066] In yet other variations, the cavity members may be formed from
ribbon or strip-like filaments. For example, as shown in FIG. 7G, the cavity member 100 is

formed from a plurality of strip-like sub-filaments 102 resulting from slitting a single
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(FIG 7E). The proximal ends 94 of pliable filaments

92 may al so be joined or otherwise configured to form
wanowsn7al menber and/ or nasal portion of the #eviusen06/012484

In yet a further wvariation, as shown in FIG 7F, the

expanded cavity nenber may be fornmed froma plurality

of pliable filanments 98 configured as a whisk-Iike

tubldrYRAHER striétBreS FAFIGI7H! Ocﬁe cRglyWREALErNY4 s FARBA R BYlurality of
be varied depending on the particular desired cavity

stripeliseilamenta 0§ gprfigused aﬂmrorlgadea’@nwe nayFlGe 75 hlaq)@dntmynember
R B0 B Rk LS g B

defoashiisigof ‘f@hﬂdiieﬂ’gﬁlaMtﬁ%drﬁ e @nid dfechplatRsent” AbdlabYilament
ot her nmethods well known in the art. The angl e between

Strgdvi§- | ooped filanment may al so be varied dependi ng on
the particular desired cavity nenber configuration.

Any - nwiiee]  eiGEI 15070 B PakuRh&GTaby RIERILEY @&@rfvanatl%ns. In

fabricate devices wth any nunber of arced oope
FIGa’Xxﬁ, tavityendebe. 1 1[2@@&61]%41 froyed plotalidy of/eorivgaied mibpotide filaments.

nenber s e for fro or .
tn BR3P0 Fie i hed e dfoun s pBhatsy S8 ARt copfigured like
sprifgs 118€ Tha ¢htily MBRB& mdPHsé Be mfa@é 186h dre@indorb lfilrddnits 122

of strip-like sub-filaments 102 resulting from

comprising gelfepns i Higie 7Mr 70 soigelude ﬁ@wemmerrgmabw
acLeg BB AU obth 8 FheHopb Gyl rite o

exdrplaresy 1861 06 thedfilhinghts and appcan@rnixt@e dp@ﬁ 1he (atljabmt ldifiens or other
FI G 71 the cavity nenber 108 js nade from a
strpyytegies A their a?se%ttop.sgim KELG i7Marfesav sy megiace ded wrwgwflg gh single

rldg%]defogh 319 b Bed S8 ﬁx@ TR QR4 Bfainst Bl sqiﬂlf‘sq;vallf %ﬁ%ﬁﬁﬁoxfg‘h%%men

a sing parent™ tubular f
withtanupposieg rifl O 679 o%ﬂ@st@ldne?ﬁ)bes Hawoy tte d‘ewcehdat FE&AVIN,  cavity

a3t 125 FRISURE P BHA SPAgecr iapPt {25 saneligarated. Those idges 130
ma5/| ah@ﬁﬂﬁ%l% @eifokﬁlélﬁ@ﬂhﬁzture 'of‘th% |sfﬁus Z&ltﬁﬁ&l‘nbé’r rIB 'F‘PGWOl hRavity

formed froma plurality | amént s conf |gure

membee 13k pttha @@erh.:scrlbrsﬁ én @bpwietuy FI@n’Heif megdified|byghe edditiereof ridges
2
131 bR G ek SPRENT L B 6P AT GR Ry OO member

withroppusing ridge 13dgnkviehéonoéntelealyowithiarie parb@nstintubel The
an open or tensed confjguration using ridges

f
de\é&eaﬁﬁqﬂétmre@mbeme}p Bke filsgents| I3ere depdospddioysh &ﬁ?rideéfg_a@tion
AR SRR TR B Bty bAElY A '
comenisicahemigerdB7 as mideygpindentlyi midled bhdofpowards tiegrdehal direction)
SRRSO RSl e s veb L (er o) LR, e
resUR £ 8pld2d a8ll dbRemEE ¥p&Epatterh 61 Bt “cHdréh”TA¥hbMs along the sinus

cavity wall.

[0068] InFIG. 7R, the cavity member 132 is formed from a plurality of
filaments 134 woven as a mesh and configured as a funnel-type structure. The cavity
members may also be formed from a film, non-woven, or sheet-like material. For example,
the film or sheet may be pleated, as shown in FIGS. 7P and 7Q. In FIG. 7P the sheet 140

has pleats 138 that allow the cavity member 136 to be configured as a pleated cone. In
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menber 128 consisting of two opposed | oops 129 is
simlarly inserted. These ridges 130 nay
wahiwsrmasivel y deformthe structure of the si nBETAE06412484
menber. In FIG 70, a cavity nenber 131 of the type
described in above in FIG 71 is nodified by the
addition of ridges 133 on the interior of strip-Ilike
FI(ﬁ.'?lg '?Eéﬁlﬁetl}?l@; had Pkaii 4a4qeittal10%ahe EViSTh&@hbdridBHode configured as
e wi th oppOsing ridges 137 positioned
apkawdéhlrlcally within the parent slit tube. The
device's cavity nenber strip-like filanments 135 are
depl oy r 3
it or S08P D TP Cpfd St B BB oD 3e ulbied to selfxpand,
e.gQPPey ag madedidma shipggeemay ;tolgener(m hcthey aieconsrdierd y/sheath

is independently pulled b ck (towards the rox
Prief; tpSES SRPTHORHATH SepaY 7t B the Rght e rairetion el 1 Shedtn They may
alsh BE eﬁ%‘a@nl REDHa n? tHotR ﬁ@éﬁ/ﬁ% nﬁ&h@rﬁ&al $khdnsioad &or &H?nple they may be

resu S a sp aye and deforned open pattern of sl
expaniéd bly mflatifg b batbornsorputling « ded of wirs atteded tttythmilstal end of the

0068] |I.n FI t he ca er 132 | f
devigor B TeAPRbapnar eRps e 2 08 o B & HiRiopar by
deffBhi 9¢ H&@rtﬁfﬂ ghd ééﬂ’ﬁ? YR afolnb WiEd dih@s wallke H@vdvey, in addition to
nmenbers may so be formed froma film non-woven, or

theghesbeds prmom;y desceibed, May inssainpl aso contennlates wechamisal expansion of

I eat.e E
carippraod BB0E Snp Tl At Al AifheE oo joints
or hRgemdbafich expaad 69 Imﬁdvgnfeﬁﬂof&lie plighle ﬁtmﬁ:ncsm ehe joints dﬂunges
WD 2006/ 107957 PCT/ US2006/ Olé}3 84 FI G

70
The ipintrdingeanesbaayarehat crspepiieHditealong 916&1%@1“ J%&éo pg ofa
pol&gqnge Lt g#f@fﬁ ga vt QR skt 28ecrd Ciagfﬁ%%ile With $8Wetfflament, or by

fventi on may be a
adjsstife @kgamneface katgres ar imash dgnsity ef ﬁmd'damclmm that heepe
menory polyner or if they are constrained by a sheath

prior sertion and depl.oyed in the s | -

af t er h&@i&c#ﬁs ﬁ&b‘fe qefRt Ig??'eg? WCRLFE%V’ HeyPOrarEo tggaevme ©-E»
theCOARAN HREhDEL, DsHBrhGHSer] e{ﬁdﬂir\ﬂaﬁbﬂ PR WEE ﬁl@iﬁ@ﬁﬂ&lr@ﬁlsed the

For exanpl €, they expanded by inflating a

actiyeg dgentrmay bmicmipﬁg&t%%/ l@dh@ﬁlﬂmeeraé g Giepraepdi s digsalved within a
tal_end
ol A, b SR ol A ARSI s

mibendiphuleed,dand than idedrporatadgvithin o evdtéd/omnte tl’lmﬂlahledﬁgments In
the sinus wal]s. However, in addition to the nethods

Sompp EHeGe, iecuisbie HEASNtE Fi8yi bR FERTISTFIdP U8V O o5 Fpf A pedches or
po&%?i%? h&@t}ggﬁ%?l%{é?f tgﬂ'lgto fThe%‘éééeYof‘E@ff%ei%cenf@éiﬁ/eerW th& &avity

are edqui pped one or fore
mejn(hen ty beradhistegéy, apd inehdasingex desreasing o vembat ofgfrug-eentaining
BV TR R W RAEE M T R
withi¥€off ddafaR the Beinicdts) §€b§9forﬁlnng the pliable filaments such that they can be
broken or cut into smaller filaments either before or after insertion into a sinus cavity. For
example, the pliable filaments may include predetermined fracture lines or markings that a
physician can use as a guide to adjust filament length prior to insertion, or after insertion
into the sinus, the filaments may be adapted to preferentially degrade at the fracture lines
into smaller filaments. In some instances, it may be desirable to include filaments having

different active agents in the cavity member.
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pol ymer in that area having a | ower duroneter

decreasing the wdth of the filanent, or by adjusting
wobheriomsrf ace features or mass density of thePCTIUS2®AN12484

in that area. [0070] The active agent may be included

in any portion of the device, e.g., the cavity

menber, ostial nenber, and/or nasal portion. \Wen

fil aﬁqﬂb’ﬁl]af(eaxki@&ﬁembd‘wmag(alsb\be magierftonrayol®ination of pliable

incorparated in the filanents d dj d
filaggentsonfigarajiprser{rem cobipaBensof Sf-l?lfgfﬁg "“34 S‘@Bfa 638“%4 PR

mexﬂbé@é&hﬁ fiaki ogex ol 'tﬁ@%tn%?&%?%fj#m§@A -5H %Hd REGS. 4A-4B
an

mcroenasu en I ncorporated within or
coulxblad médwblq;};iorteth@ﬂe}ableenéshloﬁ ﬁ(ﬁi sA Ifidesiseshe radigpase awsrker
filanents

th |
B e P R RIS B8 B i
of tHE U&lty-m@mg&ﬁ,@GE reﬁfiog?fﬁﬁ]dm/ ﬁnﬁgﬁ?‘t U§{fé1|115/VtﬁE athrkyr willde detected by

cavity nber may be ad ., i ncreasing or
ﬂu@emoawndgf nmlmgtaéablefwdquxgttb@ BinES wﬂh dhe narmghmyews flqy if and

o e b BRSPS BRI e o

par@6lePVf drioHinA@dichAtrsdt hgddt 6r bismathevalts nay alsothzatsed. NEyntectwith the
be broken or cut into smaller fe} nts eit er befor%
singsr cagfty svallimasele Yesiier hydneoreqraiien ar\age aqvfﬁd’flar §53 Qi vithin the

cav t??ne{%ﬁe?? |6 vishhi/XRBL ﬁf(lH%XndJéﬁéﬁﬂﬂcg dthde %5 h dlities.

re’l’ines or nmar phyS|C| n can use
as a gui de to adjust fllanent | ength prior to
i nser t j0072] o€osthttemdionsachoriog of thetcavithmesibsuty, the pigus cavity

o ST P AR P 1S TR R
polkfﬁ%h@ 6 % pliaﬂalé’@)ﬁn{éﬁts dasuFad ®sdribet belowd ®y fatijustifikment
avi n ferent active agents in the cavity member

kBN mmq:@easmg iU TR PHBAWISp PO LASIRBASPESF Tatio), or by
forlfn[u?gatﬁg i}llal%%—ﬁsf Iaaol} Q)?l} Tade B B <G RLNALY fR1AE }18!)1&6@1%'7@)

ons or ror’n connl nat’l ons

spikéd gﬂ!ﬁ rdoubByhiledeC), deserlilkadDyavddey (7BE obbarb-like structures (7F),
con urations. For exanple, the structures of F

or @herzmeheinapiek T ARg BLESB ar HASRIEE theySnus dgsose: :‘fh gther
varlétﬁéé Qil§ﬁf£ﬁ‘1?ég‘fs%a ThéZon @uraa frod&Rl th&f disl Elﬁﬁ'a@@&‘é’d}@ or springs

S0 ‘be i nc on one or rmrepla
whidhl aaﬂsma]iabletaf blemglﬁmtlen sines wegrseer ofhcesipanisson by msettma or

ten(ﬁ:aggL yy%?l]?e? E{érl{ g)?né;; g!ﬁl?aggpn sp Ilpg)éi)ggg%cg th%%ﬁﬁl? ?Q(fitytwa?l by
sta %kbél%%ﬁﬁfr%d Al @avity ﬂnEm%é‘r' thay HI8o Bé Bihovddiih th@nubynaljusting its

cus flow1f and "after the expandable cavity nenber
sizé amhahqnaxsedo lameotcegqmlb pEthe galiwpaeticopBgwring fap cadty member

suc@%htté §ﬁ tggﬂlo éi% %lg s?r%g ?ﬁ{j &Segclpﬁgcfs% ch—férlt %Jfg@%a{})ressure to

maf¥@hih 1Wﬁh1}ﬁ‘ih<y sihid daRety b Fuitig eiof el papnasd] sira idepiaesueay have
markers on or. within the  _cavity nenbe

plishle filamenis confisursiiig havrddsdg By Sch Sk @?rtl.%af thg cavity members
canng(fli%tentn%ﬁ? bow to conform to the shape of the sinus in which it is deployed.

[0073] Ostial member. The ostial member may be used to keep the ostia
patent and/or anchor the nasal portion or cavity member of the device. In some variations,
its inclusion may be to simply connect the cavity member to a nasal portion or other extra-
sinus portion of the device. The ostial member is mounted to the proximal end of the

cavity member, and is positioned at or relatively near the sinus ostium. Again, the pressure
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[0072] Contact and/or anchoring of the cavity nenber

to the sinus cavity wall nmay be enhanced by the
waddietioms7 of nmucoadhesi ve materials, that nmay BCTMEY006/012484

not be polyneric, to the pliable filaments, as

further described bel ow, by adjusting filanment

di nensions (e.qg., decreasing filanment dianeter or

§

ger%?e{ﬂgcfnﬁé‘%’tﬁdg ogf?:ﬁ oﬂ\)/ﬁ g)lnﬁﬁep s rﬁﬁédsQ}s: S“g{j%ﬁMtt% igté’éﬁt%g ssthﬁﬁ open,
butinot b glgahhaﬂ@cbmﬁm)mses fbb)oldé'ﬂ)v( Bhe sinvsiiueowpi ked (70),

?rr;)vv-like (7D), ridged (7E) or barb-1like structures

7F), horl in

or aapi W74k 67 RTRF AEbBEma ot Y KilowS gae R ARES vpfiions, he
ostfall hixfbef B faian{edbienﬁtam‘ne @Uﬁﬁiﬂe blankie ﬂlatﬂmtsr Fair sxahplenidF1G. 8A,

as screws or springs which are capable of heing fixed

ostiahmembes 148 is demmesirgm ﬁérngéff Plipble filameat 13P Cf%'giéP‘teg@ﬁ Ry

ex;#aﬁ@aﬁ%g Foﬂed'}'ﬂé(rﬁ&nt% hfe WRich ?r{a:y%sfar&clf'ﬁl 1ft% [il)l%eﬂﬁtﬁbé'f%d B8nsity of
he sinus cavity wa stapling or

coitstoil limgur addeorcHuédr pr pattdomd ardyteattm@arhieothmdﬁwrfeaturea. FIG. 8B

th b : h th i
shaves s oo Sl esRo b Ber o it aher b ang TifeSC shows
an ERYV{ieW JRANREMbSUER. Thateni1s1 AUERSHSWIHE nhildub ol 6F (BOSihkiSeavity.

SI NUs cavl ty or expands to exert sufficient pressure
Ostmi merabartl4B ms adapteidittbe latérells compressible tapd/OFbﬁmdhblp@e plegwn by the

o HEIE S0 ShYRSBe (ot oogepce W Pyt ki In another

vai@iohl &¥ho®h ik FEGCEA tayplﬁ@m@zaff&ilarﬁans 54 fvﬁﬁ&nmlajzilbb yumm
to conformto the sha e of the sinus in

filagegutofpeving [woers), ace wtiashodhiorfER bRk %%Qllfﬁ?mli’ﬁi Hré%rFIﬁia;l 5B
shoﬁgsstgg %g)g?a? f%%ﬁ gr#éng'tge\r/ Q?ﬁ ot leﬁﬁ% s%hﬂg{ %‘fedvﬁg}éﬁ@? sfl&?s an end
viewasf thé baiad menibes 151 Clmtﬁemtﬁémmm&dvm ofSmophsyout oﬁtlecstnus cavity,

as tglgﬁﬁgtﬁvi}{xgqnggfngfyr glaa g{;a?rséé\t(sﬁxg égeléiglglltg {coﬁ%ﬂ% e-xiﬂea ostial
eﬂﬁ'}éptl ?@sl{o@vnt 15@71@80 X6 ABbCaGinffar i BaCRWIGYE, BANSC. ex8éA that the

positioned at or relatively near the sinus ostium
ﬁlmymtml 60t dre fpmed sin stips.1 Osiigd mOoisH 16§ 95?5 has a lumen 162 that permits
PCT/ US20Q6/ 012484 e ed by the ostial nmenber on
MyCHst %g‘ %8@:5‘“? §g"§& tf’glhetlyﬂsgl REE5°t he ostium
open, but not so great that it conproni ses blood flow

t o t he[(7B]S Mbikes arialiofRs] e dshiel @smbed is fiermted fromay ﬁﬂlﬁ or sheet-
of various designs. | n sone variations, the fstl
Hy

hkmﬂﬁékal i Borexpmple, frof - Q40 petiah ifnemeélé‘i isdBrraed frpm agyi¢ated sheet
|
or, a?%rr{]l%g%[? fI%Fne 5 g u@lﬁ}r o?ﬁ!iblugi? n@h? @%{ ptres i rxk et B¢ étﬁeré q E@E%ﬁgured
as emrﬁlﬂp banﬁfﬂsd;lblﬁbahdloab'gr{ﬁabbr(awnd&fatﬁdl byterroens ih & IGaSPB)ed
in it t t , Ll . .
T ket ApOgere L g SRl s i
ané’?Ff@ r9d éﬂﬁ%vs aﬁ%lﬂrv?e%v of ddal BBmbSAS ThhigerCryskdeig Wow of mucus

ostial nenpber 148 positioned within an ostium and
ouFdfEhe SiGustryity. Referring now to FIG. 10A, ostial member 170 includes a plurality

of shaped apertures 172 cut out or punched out from film or sheet material 174, creating a
non-woven mesh Although the apertures are shown as hexagonal in shape, it is understood
that various other aperture shapes may be used. For example, the apertures 172 may be
triangles, squares, octagons, diamonds, etc. FIG. 10B shows ostial member 170 within a
sinus ostium. In FIG. 10C, it is shown how an ostial member of this design allow mucus to

flow out through lumen 176 as well as through apertures 172 (see direction of arrows).
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an end view ostial nenber 148. Lunen 151 allows flow

of mucus out of the sinus cavity. GOstial nenber 148
woomdapsed to be laterally conpressi bl e and/ oPCT/US2006/012484

bendabl e as shown by the arrows in FIG 8B, in which

case the coil dianmeter will increase or decrease. In

another variation, as shown in FIG 15A a plurality

0sﬁ751 Iﬁérﬁ@ém'?b $nal b almeqbnﬁaytohﬁ ot saible, fekﬁﬁﬁ%lb Shendable, and
(havin umrens are attached to formtubul ar ostia

tho Kot Bt TS, 18616k 308 16 200 B oo i orsivogtrlike
52 wit hi t] d FIG. ,15Csh
magsgl, Vi e, aft B SRR BTOARS shinth (bR 7R ONDAI nEdon 180, and

a figfedrisd 5820 L!Lurﬁ)énstlbﬁ ES6NEhed TEB/Alloyy pasé@gevtﬂuﬂuﬂ:uﬁ fion theeings cavity
of any tubul ar fllanent(s) if used. in

to the Aatat Dessagen Prassuregnay be apphigdrigeihe ﬂgscmht? #reE, the furled
5A- 15C t
tubf 2 BTG To8 b b e 8 b ot al

menber 158 also has a lunmen 162 that permits nucus to
fl ow f[086} hin aiothes varziaaitidnythrccsvstieuitnmernlnear 104 suforped fagen plurality

e e 5 P S
16E¥&WREEeachRirtp éﬁov@ﬁuc&&b ifRbw %@t’f’@l@ losi&l4nédribdra6aBad bptashally

a pleated sheet (or alternatively froma plurality of

throughug centrpi lmgleg tlpdcFlfp.ad E\ $hq>p(\§(g)sﬁ@g@qml@qr)l 64 mgthin a sinus ostium,

ancﬁglg% a}grﬁ cﬁe(ab gsaasﬁ egldcvi?vg 8§ é; agrrn%g‘x\%gf IF&? Fllpl.gﬁl gg%/la?irons are illustrated

in FIGRRN G190 Refdeeing tthlCES 19AF LR, iittlarFdstial BEnBaioot(®p) i 1s formed
ostial menber 164 within a sinus ostium . and FlI G

frogymepTugatcd od plepted Tdm Qs sheet |1 94 e pstipd membighk?) gy be expanded in
the%il OM6h &t tﬂgvaﬁgwg@iﬂ@x 1‘{3)&(} Of7¢t t)tﬂ@ if(?rhp os‘ﬁ@yﬂrﬁzﬂﬁber ?f larg

eferring now t 170 1 nc
diamepdr dp4l it FIGSOA 8Ahh&€e clihemmbullauo&tml miﬁlbeut%)llsimacdle from gelfoam

un hed,ou fro r sheet materi 7 at |
198 D TR PO g Dot g st sg b e &G 8 e
Thé 8@?&9 feddbel PoGHANES. 1HAL I@G«EE debsd EQ%M&Mth@érl 24 Saving a
ot her aperture shapes may be used or exa t he

pluaqirsy ofiluezeng 202.nhymbies 2Q2rqxaemg| througk d@atub@ar Qﬁélﬁ]a@émber 200, either

d1r%ctl%zgo§] %@a %Ml&lfeﬁtlﬁ%éc&?%\éﬁo? fm'?@gh (Fr][ﬁer 13{@4&3 gaWéshdnﬁ/ or

lun@siks i(adt sHewhEduch that Rivgudesy gassalut thy oiid Guitls 06 ahd owtepwhll 208 of
t hrough [unen 176 as well as through apertures 172

cylinglew2@ft-r ecti on of arrows). 18 WD 2006/ 107957

PCT/ US2006/ 012484 Ostial nenber 170 may be al so be

formed Pma§ bR FRHRMAIE b m&kﬂ& blé‘%d 1

t he nk"é’%ge%rg??%gﬁ?gm& ey PR g SRREa A ey amo
be fded 3Che tdued withdorg, steed with krecromtaesulaﬂed ﬂm, mamaéet &R

be confi gur to for tube, 178 t.ub r .
polEeh gotsbE dsnersedbrairobiritte HaSI0 defictigh A gt
mefiHr 18P bRKAOWNRA? AN el frdih eHas délwwéd Rethsi 'eﬁpleﬁld‘é@é Icawy

to the  nasal passage. Pressure may in the

metiben cThaoostiel memberanay bg made fipm 4 b;lpd@jadab?e or nonblodegradable

polymer, a metal, or combinations thereof.

[0078] The dimensions of the ostial member will generally vary with the
intended sinus of deployment. For example, for the maxillary sinus, the length of the ostial
member may be less than 2 mm, but is usually between about 2 mm to about 6 mm, more
usually between about 2 mm to about 5 mm, and more usually still between about 2 mm to

about 4 mm. The outer diameter of the maxillary ostial member is usually between about 5
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tube 182 in FIG 13C to adjust the dianmeter of |unen

188. [0076] In another variation, the ostial nenber
wa@dosie7950r med froma plurality of sheets or PCT/US2006/012484

strip-like filaments 166 configured as a star or

asterisk-like structure. Spaces 168 between each

strip allow nmucus to flow past the ostial nenber 164

mua belataynt i @ A, | goretusnalydietwesdebbted mny tEibokbS mnf| dad ndckBusually
menb wthin.,a sinus ostium

sl pRavers Ao E0S A0oHT AT Ll Mol damoiet b bp meomary ostial

o MG 0y g, B Mg o

to ghopp§ nirg, ndrmexd ushallyrstitl betweenghbetB mm ol datietmii.| m or
sheet 192. The ostial nenber 190 may be expanded in

t he di jon of the. arraq ho i,n Fl. 17 to

form a[@gél i gf)r the fionja Spuﬁpég%pgt%f%?sggl T@lﬁ‘ggrl Ijay be between
abdit GS. miBB-ab8, 5 §hebdiubat MoudG.5 ical tormEReS crb Metivser BBEL 0.5 cm to

fromgel foam 198, with a pierced |unmen 199, which may
abQyit 3 551 %SBN% Bhettledciayo abrut e, tor BREWSER abeui9eS cm Thebout 1 cm.

. . N S .

BB SRR s A58 RS i s bt amoc
abduti fems. 2BRveyrt, dredinhérrand ghtet dametdrs by besiriatikr, s®yEbelly in the

. 200 ither. directl as in a tupe) or indirect|ly by
ins{adfh e GO R ARUE ' piRom e heit e 8T s gper or hasa
potkigAENS (not shown) such that nucus nay pass out the

end wall's 206 and outer wall 208 of cylinder 204.

[0077] The ostial nenmber may be fornmed to be rigid or

f 1 exi bl0980knNagsd poriono The patagasaksinppddyices 94 thsdnvdntion may

. , Lth_m.croenc t drug.,.or de. as,a_ ..
e T
of tiie ugridl nedmiste dt e ihub betivdstorak an aRMhesdudiy tiiddielafadlBation,

or different fromthat delivered by the expandabl e )
posgihlg wﬁuswémfé{m; ﬂqflf{ée BSeiua provaaerosHayAngdishiecrsihesions. df included,

i l,e [ : : t 8y,
RO RATELS i RO LEACH S0 G OGP TS s
to the proximatemid e thei dstialgeeraber th yxtead yntoitcmasdlgasdapt, endehy lie

si nys of depl o nt. For exanple, for the maxillary |
agalishiie M09 EICg ey TIcesHRErIR P GPTgHS b IA baya g [5eStiogE gpening
thrdd@ﬂﬂvlﬁclﬂﬁiuc@#ﬂodvﬁl[g Yo tHelosRANERPer2RR Ukaird ifioNtHchadl PHisage.
6 mm nore usually between about 2 nmto about 5 fm

Theerenine may beedceytrisally locied s dornagsldatbe dn the center abibe naspl

o B, BT o b A3 RO, o
plafeCTA US2 0 @hirflit 48 dperitigst 21 6abar il oW Ar ik g B RS Hidhnd dhe sinus into

bet ween about 5 mnmto about 9 nm and nore usually
the gpsal passagspeen about 8 nmto about 10 mm The inter nal

di aneter of the maxillary ostial
[0081] In other variations, the nasal portion is configured from one or more

pliable filaments. Referring to FIG. 20A, nasal portion 218 is formed from a plurality of
filaments 220 configured as radially extending spokes, which may be inserted as a more
compact bundle of aligned parallel spokes, then deployed or unfurled so as to encircle the
insertion point (see arrows and insertion view) .  Similarly, in FIG. 20C, nasal portion
226 is formed from a plurality of strip-like filaments 228. In FIG. 20B, nasal portion 222 is
formed from a single pliable filament 224 configured as a spiral/helical structure. Another
exemplary nasal portion is depicted in FIG. 20F, which comprises a compressible woven or

nonwoven fold of sheeted material in the form of a wing-shaped tube, intended to
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menber is usually between about 3 mmto about 9 mm
nore usually between about 3 mm to about 8 mm and
wounows/1mial |y still between about 3 nmto abouPCT/UsSE06/012484
[00791 For the frontal sinus, the length of the ostia
menber may be between about 0.5 mmto about 5 cm
bet ween about 0.5 cmto about 4 cm between about 0.5
adjGSBLY comBAHto %@mgpb@&mmdmgamé)sp%c@ and @risihayhn@do@Mdirectly
or between about 0.5 cmto about 1°'cm The outer
outdidg ebampsti¥n.t he ostial menber is usually about 5 nm
and the internal dianmeter about 3 mm However, the
i nner u : : ' 3
-t helt052G; T npPRRLGE Bl BE MinciTB e e, FRRAR, Bt ol
exmadiagpdridshedalby bé fremed vo by caatadoeith drugnesadd with nticroencapsulated
[ 00801 Nasal _portion. The.paranasal sin devi.ces, of
droggn@r madredd Rﬂ%ﬁﬁﬁvnaﬁﬂﬁwﬂa@g r s"_él%‘SﬁB'P’Fﬁl‘J _aﬁl,g wityn e polymer
mafB8 athdtrB SrchMRd WithGhe I B4R portiBn e HeRh&RintYd & dHB@nt fddn that

position “of the ostial nmenber at the sinus ostium or
delasregrbyathe cavityrmembém I hewaisl partion| raayebeanpdefrom g, biodegradable or

ossi bl.e occlusion of .the mddl|.e atus around the

ool oot ik SRED IS TBRHE 4™ *he hasa
portion (e.g., elenent 46 in FIGS. 5A-5B and el enent
232 | n[UﬁBﬁ) The shape D€ tHermashl potidnraypalex vvargldeperdingf ot sueh
ostial nenmber to extend_ into the nasal, passag

d ., .
factray ag the singy af deploxpent Aad Bheihgbaldifiony @nwéaa-g;%lm%ﬂ%ﬁlf’ld SInus,
are:/;cﬁ ibg pRlkgu F@%}&\jﬁ\}p%\ﬁf atndl @R n%ﬁ%@& fof &R WLRillary and

ch nmucus o) romthe os menber can drain
ethimvidsihtreinflasalatipnssmgeillaffiyerapsa isings deyichbaving a nasal portion
eccentrically Jocated, or. forned.to bhe,i he center
shaged fqeoniact & POTtgE AL o CthmRidat oTs drparBelny iesseBe s i
the center of nasal plate 210. In FIG 20E, nasal

pl ate Rb84paghepiabidsal dihys @fvicepaily igudlaytdaaibimitionwf the
drai nage of mucus fromthe sinus Into_  the nasal

afoperseriigned 0US Members oyl pembes.iapA sasal Rertiers af orsgpmplenas

by 00, AR B By A iy
deéccﬁgm .lﬁ)lr PIGr AD) ég)d aDﬁJbulfail‘( baiﬁhﬁieﬁlbﬁﬁ@rﬂmgﬁsﬂ}gdﬁsedbaiﬁfor FIG. 15A).
radi a ext endi ng spokes, c e inserted as a
NopPertiosiangat flopdrithed T APIGRILE op Braenes 2 erioRb guref g mplaved
pr%gglr]tﬁﬁfc?udco%poﬂ%t%f IR0 Rec@Be. [ Bie SR GERBED Bstidl ﬁ%lﬁ{ﬂeh @Ad nasal

see arrows and insertion vi'ew) . Simlarly, in
pofiof, m2P8e favamd copiiguously (cRAdilaerftoubedhéetoon fdm forms all

I | it f strip-ljk i ts,228. In Fl 20B
cofipdinhisy o 1Par BT ST e or DR ACSp RyRTy CragEoat Bach
cornbbBHay 446 e QRHbEHIE dortfinPofdd] 1B Ottet fudtiraliGisuFface

Anot her “exenplary nasal portion is depicted in FIG

feaR0®s whishehhanseor pkiwsativebioproyas énpedsnepolnuenciliann plrerpage, and
aid{ig'glgg ﬁfp%et?‘rgeegtslg&jgegﬁéygﬁén%lof{h% defigeformof a wing-shaped

[0085] In another variation, paranasal sinus device 236 includes a whisk-like
cavity member 238 (previously described for FIG. 7F), a tubular ostial member 240
(previously described for FIG. 14A), and another whisk-like component 242 similar to
cavity member 238 as the nasal portion 242. FIG. 22C shows an end view from the nasal

portion of the device.
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WD 2006/ 107957 PCT/ US2006/ 012484 adj ust ably conf orm

to and support the m ddl e neatus space and turbinate
waneieasdi rectly outside of an ostium [ 0082PCThis2006/012484

nasal portion may be fornmed to be rigid, flexible, or

sel f- expanding, and may al so be forned to be coated

Wi th drug, coated with m croencapsul ated drug, or

made a{s{)()%pol.hyﬁrﬁirthwkzﬁmaudm tshowh SPEIGRd3Ar23d, %ﬁﬁh&@ﬂsmus
V\nthlnthe matri x.. The drug i ncl ud

de\%; #4d s Indgssamul Hﬁ% loon ﬁewwén%‘eers’réﬁéprswomlwdémb@d for FIG.
ﬁg%ﬂ@h Bgﬁzgla%ei48\;§g§%ft%t@§/ Je@@r gglt ?Igg?gp rFIpTE?B 885 &He cross-

ortion
seqtiondli \ocj&e 9f é@a&:ﬂ k44midyame:tross€secmmadnd view dorotngnidde A+ is shown in

Iq§h§%§ [0083] The shape of the nasal portion may
1 vary dependi ng on such factors as the sinus of

depl oynment and whet her additional sinuses, e.g., the

et hmoi Q0B7NURctiv@h@entd A8y Adiiwahgsht nﬁ@rbeqﬁaa@é@m théldéices
i ndi vi dual needlng treatment for both maxillary and

dessrihpdheresi sadeng s thesnprgtshiieble to tieek R PRegngsapsinasheasdition and are
caﬁa'b[%uo?ftaggl\ék/l g tlﬁ:&ésﬂ?% ?el@agég nre&g% HI%%C%%%gé)e?l?scthgtar}cl%{)ﬁea&sted ina

paldﬂ&at sibedevid@A8 dkat Egarpausalnasis lcondition imd@ide s ar@iyot limited to,
i ncl.ude, any conbj pati.on of the af orenent.i oned cavit

y
RS bRt FﬁS%lP%S= il Retiy|aggRIF Anbriallamgatory agents,
aﬁﬁprgg% CaVI er'f_t.L» Q‘hel%gxthsﬁg)\é?t‘f&aﬂmﬂéo lﬁéﬂclé%gnt@, cytokines

nultlg | oo nmenber revio
Sucriiwanhetfeldom and iﬁt@eukih)s dmdngestantsuheating mormnmmgems and vitamins

| crjib FIG. 1 . Nasal ti
(e BB R R R Wil b gt perosrofis aBRES 534
1mﬁlﬁﬁ6m5&&ﬂ%r/ﬁﬁmﬁﬂd@jéﬁ@smw £0R46; leERG e ORBITRAL nRtEoItyﬁ@s narcotic
devi ce, the cavit merrber osti al merrber

angigesigs, s%}mpknuleﬁéyrom@e nepcimhihiiors, g@mw@s,wref@mrmuclew acids,
vasfocJ)r?s%&I)rs 3r%%giblr§agl%ﬁ%thepe fAn sagsgmﬁcﬁ%% dd: 81;%) (I))ther

or separ at el én a tac

direle $1@h$d@ﬁdatloﬁmﬁ/or &@ﬂﬁ@pﬁﬁsﬁoﬂmydlﬁleﬁsmf kmﬁ{]ﬂﬁrefx@feaﬁlaﬂ, tra.nscrlp’uon
(font ai n pores, have ot her structural or surface

@9@%@ BB HER be Ui, AN eiiative 2B pewpEall include
anti ac nﬁf adﬁ?g&%%l b e%?]s%,’ algti sﬂf}: dage/:né nﬁl‘u[vg'gg%%eﬂ st B antiseptics.

Anunnﬂ#immaway agenitsogenerady amdgdel stamdakamﬂenunstercﬁ&ﬁ annahﬂn:lﬁmatory
a whisk-1ike cavity nenber 238 (previously described

B FIG 7F), a tubular ostial menber 240 ~(previously
described for FIG 14A), and anot her whisk-Ilike

COMPONEORSR4Bx&hples 8f artiDact6dMial¥ntSeHP Biay 23 8ufsblé RS use with the
nasal portion 242. FIG 22C shows an end view fromthe

desqribed meihods ansieyices Hslufleybw are ot limited to, aminoglycosides,
amphenicols, ansamycins, -lactams, lincosamides, macrolides, nitrofurans, quinolones,

sulfonamides, sulfones, tetracyclines, vancomycin, and any of their derivatives, or

combinations thereof. In one variation, f-lactams are the preferred antibacterial agents.

[0089] B-lactams that may be suitable for use with the described methods and
devices include, but are not limited to, carbacephems, carbapenems, cephalosporins,
cephamycins, monobactams, oxacephems, penicillins, and any of their derivatives. In one

variation, penicillins (and their corresponding salts) are the preferred p-lactams.
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WD 2006/ 107957 PCT/ US2006/ 012484 [0086] In a further

vari ation, shown in FIGS. 23A-23C, paranasal sinus
wdevict1e79344 i ncl udes a nultiple | ooped cavity REMS2006/012484

246 (previously described for FIG 7D) and a nasa

pl ate 248 (previously described for FIG 20D. FIG 23B

is a side cross- sectional view of device 244 and an

Cr 0Ss- gnm][ OTh€ Pehnivil g th&t it duiitalsle Aoruise SvithhiB¥edcribed
FIG 2 0087] (Active agents, Any active agent nay

mefods aeq defaessiipelidre bakars setlimiedsios pldimopidlin amdinpcilbn leoxﬂ
Bl IR R SR AN, Loch iR SRR Mg

bertzglpeaﬂdhhlcrwid bmzy]]ﬁa:mcdhh isvdiuamg wbsmtlﬂat, carmdabﬂahm&kdnetocﬂlin,
in.a ara i nys. device to tre nasal
clogeifie. BRERERopioReRl eSpiEn, SbenG in el oy hetacilln,
lenﬁﬁgic&‘l‘ﬁm ﬂn@ﬁf@u&uﬁg&e&%ﬂlﬁ%aﬁm LR8N, Bl s%ﬁﬁﬁ?ﬁ lo%8cillin,
anti-1nflammtory agents, antlscarrln
peraamao;lhm,l nehethamatediydgeditls, penicillin G benethamine, penici 11n G benzathine,
a ent

pe R RS RS0 G 95 g B, pericitn

potA S S ni AT Rﬂi&a@l SithfilBAN, \WehRITiA D, peicillin VI pémcﬁuhpv
acid, vitamn and their derlvatlvesf hyﬁerosnnlar

betg@ﬁmes pempmdembmr@a petmapis s Bhee igarptagsium
plpgﬁag BhT 19515“?@@?1 lphﬁ{)ﬁﬁlhnn}iﬁﬁ)lhéﬁt I n; glélb%g&gﬁlf,] 'gllgl‘éammlllm, talampicillin,
tenh(ﬂiﬂlth atnalr tB:arqi)lhﬂt ilgless vapiatibe, amsoxi¢illil raiyc bamichisled i 1n the paranasal
vasoconstric ar cg i nat | o s therges I,)Antl -
sinys,d¢vace Ig@pathgq Yaé@ﬁﬁ?§ gge%Q%@p udgg arapicillin. en1c1111ns combmed
Wltthrc"I’eRz%%'id 2 5RR a@'Aq{ enﬁﬁ@rtéﬁ@ﬁ'bﬁﬁﬁ' banc1apdindit 8i8) Ry also be
NA "expr essi on, nscription, and protein
usqdr oduction may al so be used. Anti-infective agents
general ly include ant i bacterial agents, antifungal
agents ar as ent | VI nt. .
antise q@@t %x%x}p es o ?rra%% a? ggen L {ﬂ% falg’(%sgrvglﬁ ’%}/@'&gscnbed

meklitek 4o d&tiedsQhélade, @ﬂﬂare aosliaited tﬂ)@hllﬁﬁ!ﬁnlneb Jifdié&roks fotyenes,
agents. [0088} Exarrpl es of antibacterial agents that

thipggybaseates, iriagples. andany o€ thgirderivateves g Bxeny Yagtipmippdagoles are the
u r
pregélngeﬁi(d;ag‘n'\ﬁ;‘r;@%} %éégl{s qgitl E.lgcl%llﬁg a%eﬁgghﬁig@gb@ %gfp?oys@d 1nclude such agents
as htonapead dindamyan, rdabi;aixesl,odnqlllncif meﬂnmdazqﬂn lpehtanlmhne prlmaqulne
sul f onam de sul fones e nes, vancomyci n, and
PyRRgthamIne, gl ad&@fr}evg%m%%pmfa{s&%%aﬁ%?m? feoRungiirsrigotnd | n

cofdbfa ML ton, [3-lactams are the preferred
anti bacterial agents. [0089] [3-lactanms that may be

suitable for use with the described nethods and .
devi cef0092L| Haamplssof antiyinabagentsuitable for, use avithtbe dessribed

me rgg%ﬁ%?gvl%%es nacjg@ IBtS %g t%cf fof) a‘ﬁ’s ann§ c1clov aillacp/clowr

edsleidineatin¢Rsovit, foeBBet, Vﬁlbtfﬁf(hgﬂide)pﬁﬁh&rﬂ, fdrﬂ1$v1f%ﬂ A PRRIAr (9-(3-
corresponding salts) are the preferred (3-1actans.

hydroxy-2 -phosphonomethoxypropyl)adenlnef PMEA (9-(2-

phosphonomethoxyethyl)adenine), HPMPG (9-(3-Hydroxy-2-(Phosphonomet- -

hoxy)propyl)guanine), PMEG (9-[2-(phosphonomethoxy)ethyl]guanine), HPMPC (1-(2~

phosphonomethoxy-3-hydroxypropyl)-cytosine), ribavirin, EICAR (5-ethynyl-1-beta-D-

ribofuranosylimidazole-4-carboxamine), pyrazofurin (3-[beta-D-ribofuranosyl]-4-
hydroxypyrazole-5-carboxamine), 3-Deazaguanine, GR-92938X (1-beta-D-
ribofuranosylpyrazole-3,4-dicarboxami- -de), LY253963 (1,3,4-thiadiazol-2-yl-
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22 WD 2006/ 107957 PCT/ US2006/ 012484 [0090] The

penicillins that may be suitable for use with the
wdeswriopsd net hods and devi ces include, but areCnmiS2006/012484

limted to, andinocillin, andinocillin pivoxil,

amoxicillin, ampicillin, apalcillin, aspoxicillin,

azidocillin, azlcillin, bacanpicillin,
cymm&é)pm3md2ﬂl(m4%hy‘drdn2 SOBBﬂzddﬁEfim)i; ClLB 87625C(4J4ums[4 6-d][3-

qy/%gni CI||I carindacil lin, clonmet
14 TN %165%1amoi*/i?thyaﬂ %il@%dgminp ii3 Seiéiaéinr?i-mmmo-

bifHRRPE.- Ot Id}s'uffomf: |a9?él%ﬁéddii1n?‘ FEHB’GB%E q_qu[S -Amidi 0-2 ben21m1dazoly-

enanpi Ci | nmet a I'n so
l]—meiiliam)i NIE1, aacﬂcwmbinatlmdhermf. oxacil lin,
penameci | lin, penethanate hydriodide penicillin G

b th Gb t | |
pons hy PR IRBRafk, i e pSioR AR st namBERCssent 1 debired. 2
stefoldal aRBTh NEnmPRRY 8dnk, lel’g G cdiﬁ&c%@éibklnis cRfployed! ExBmBles of

procaine, penicillin N pen|C|II|n , penicillinV,
stefrifial aniitinflangmatosy azanks thet maebs sed|in iheﬁwm miskide A
ac%@)g,g?% ﬁ%(lliilﬁé, ré?clorﬁ@t?igbm 1%1gcl:sltgrfenarﬁg h&?’ ?é %lomethasorﬁ,i n.

naci
betatnethmpore] bihdeiSomdeiloihmlﬁredlmsone <tlabcﬂmil CdldHetaiQone clocortolone,

te I[lin, and ticarcillipn. I.n_one variatio
cloaiﬁrsi‘ﬁpie FPTHCASIFRQY SO SABE - FqEE 73l iﬁf@z dssomide, desqyianetasone,
de)@ﬁrYétHa%oné R BRINE! dinBEd Rl dRN difful gf‘e delsyl éh%f(bl'aﬁ%; YGSacort,

anpici | [i’'n. Penicillins conbine th clavul’ani ¢ acid
fluglotdnidss flaogthantnien futiaotide, Hirddinelosmatetdnidey flaodivordds, duocortin

al so .be sed. 091], Exa es of antifungal
ool 0801 e, 18 agthol 2 e OlERe S, el iRseare
flupRdnidelohe, Frurhnténidide, Miticasing paéHiondtdlifbi@ebcbRal, halcinonide,
allylamnes, im dazol es, pol yenes, thiocar banat es,

halppgtasob prapionsiay haleiegssond, bhlopredpne/agetaje dydiogoransate,
hy%lgé%@é({) lotéﬂ}%cﬂlgg ?{alggnag% ?na%zg)??cho%{ eﬁmg&rglgoqlea%#nfeaﬁl ggﬂe
meithydiprodieisslund) nagestasdone Afodtt paratietngsone, prédhadayledté) prednisolone,

sone, _i od ui nol rretroni azol e, pentam di ne,
pr%pi’ Spioge 2Awdieth 389@%%%% REE nsse ap@wosphate prednisone,
u
predhIE RORY it B KRE oL, ik IR A EmoBlone acctonide,
trizagpémelenshrnetnide, fromaisdons lidatehenide soy bbthdir desvatods, and

cor el hereots faroBr gapiston, Bidaghina pipetudid ot yiee as the

stefAdL |aﬁ’d1-@1¥ﬂlefmm£t@§56§g'@€ In‘-?in@thiéf {/ar(a‘ﬁloﬁt thél 8teroid¥dl lahAS 8l dmmatory
form virsen, HPVPA (9

agan Wbymlpﬁmh cfw@ﬁ@t xslmngiétyr yarthbiohniby steraidiod ant-igffammatory

se P AR TRl DB o RO RRBR v il oot iinpgymatory

agdivirday b8 ﬂi,{uZas(oﬁblpﬁ@ﬁtﬁﬁw’rEt hoxy) et hyl] guani ne), HPMPC
(1-(2- phosphononet hoxy- 3- hydroxypropyl)-cytosine)

ribavirin, CAR et - | - bet a- D-
f00g4] if anon termdaﬂ anfi- 1n ammatory agent is used, suitable agents

include, but are not limited to, COX inhibitors (COX-1 or COX nonspecific inhibitors)
(e.g., salicylic acid derivatives, aspirin, sodium salicylate, choline magnesium trisalicylate,
salsalate, diflunisal, sulfasalazine and olsalazine; para-aminophenol derivatives such as
acetaminophen; indole and indene acetic acids such as indomethacin and sulindac;
heteroaryl acetic acids such as tolmetin, dicofenac and ketorolac; arylpropionic acids such

as ibuprofen, naproxen, flurbiprofen, ketoprofen, fenoprofen and oxaprozin; anthranilic
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ri bof uranosyl i m dazol e- 4- car boxam ne), pyrazofurin
(3-[ beta-D-ribofuranosyl] - 4-
waypaeamyysyr azol e- 5- car boxam ne), 3- Deazaguani NBCT/US2006/012484
GR-92938X (1-beta-D
ri bof uranosyl pyrazol e- 3, 4-di carboxam - -de), LY253963
(1, 3,4-thiadiazol -2-yl 23 WD 2006/ 107957

aciPIFéA4mbRRp éLQ:la%é Bdefertndlo aciddad meﬂi‘[ﬁcéﬁ@%&ohc acids such as the oxicams
(1,4-dih dr 3- Benzod| thiin), CL3876

(pn(ozpqq,m, Bie a@‘l)dl}’l 3l agmqq@g%mabﬂmetone) and selective COX-2

[
ity LSO AR ApbngHUR T [T, dlar Aol R phracoles
suchals tch:lpc@&@hﬁﬂic(lBa&{tlﬁ -abidis dudnas&td&teﬂm amdckalfomapilidep such as

- mef hane), N H351, and conbi nations thereof. [0093]
mm[e%]i ily, if inclusion of an anti-inflammatory agent
is desired, a steroidal anti-inflamuatory agent,

e.d., M09S t TEO sk RhétapduticRih@ytic FxeutheiSmaf be used in the
steroidal anti-inflamatory agents that may be used in
pmh@amwmlcsmcu@é ut arexraiigiipdrie gpidHeion agents (e.g., cancer
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hoﬁﬂlcﬁié%@@fﬂr blazkeleérasthapenticagerits Olr other agentscthateldsindy, or inhibit
corticosterone, cortiso cortivazol, defl az
%%Sé?n?f&lémoﬁé@t?ﬁish@tcﬁé‘é ﬁ@yiahag REFRLE PLBFTAECRS f‘ff%ﬁhil&%@y kill
alg { Jz g&pﬁ% W NRTE! %n %Sf?lf) ngJFHuQQ §sofHoYAARE! |

unetha de, fluoci nol dne
mtmsmlream cde)thefr lagets whithdel] cﬁncaocﬁbhthynnhlbmmglchanges necessary for

cel 5 n G BRI BPh R e LRSS CRRS hthraborcs
and bﬂi&@&%@nﬂéﬂb@&k cfahéétr 'c@l@?ﬁﬁﬁh By @YeFEH with QEMEE 061l Alnctions,

hal ci noni de, hal obet aso pr opl onat e, al onet asone,

usuaaly@ﬂédmmbem@t&t @metpprioping 2iat- ﬂuoronwrldé’%@), iaBky

l i 1&% g gﬁ'ﬁ:& %r%ﬁg@rﬁ S F’%art g(gtm A Oﬁ g%r 1n%g%1X&r%;l§NfAuand reventing

RNJ@Eﬁﬂﬁésﬁa(% @n Qiox@tﬁlﬁﬂﬂm Catfatiicinpesevicnl idmebicin, mltomycm-C and
predni sol one 25-di th | am no- acetate, predn

blesgycim b élka@l“@cﬂ’ilﬁé’gﬁé antiHRefASFA, derl{’gdo%mm plants (e.g.,
Vlr{%flgmdnd%{bqastlhémmlg ﬂSrm&rleé‘ %%BH% rnhKUrﬂo?s”BbHI‘i’(gI{%'}@ceptor

i anci nol one acéto tri’‘anci nol one benetoni d
antlapord e andbthaecageatsaddetio mﬁf@be theagrgwtif oﬂl@@mpn@mspmvwss:ers (e.g.
and_. conbi nati ons ther I n. one vari ation
terpl s e P PRl B e b e e eiebRide apd fogsfane

trrﬁ%lla 1%1}@%@1%. YetAI6Rtand lhRaskiRed 1B SftervAal MbitRtdrs JudR as
steroidal anti-inflammatory a ent may be nonetasone

exémestanel antiangjegentomuvieins, sraall mpleonles,tgeae Heeapigsdap/or other agents

nf |. anmat. or a a I
e i e SRR et e e R o gl (i Tl BaliBbmide),
beRREnaBEA vARin) | sdtihla@ds@) endvsRh omgi@tatinDA8dilozyhe AE- 941

nonst eroi dal anti-inflanmmatory agent is used, SLf il\%

(Negpegiat, CC-5013 (Revimid), medi-522 ( 1tax1n) 2-methoxyestradiol (
Panzem), carboxyamidotriazole (CAI), combretastatin A4 prodrug (CA4P), SU6668,
SU11248, BMS-275291, COL-3, EMD 121974, IMC-1C11, IM862, TNP-470, celecoxib
(Celebrex), rofecoxib (Vioxx), interferon alpha, interleukin-12 (IL-12) or any of the
compounds identified in Science Vol. 289, Pages 1197-1201 (Aug. 17, 2000), which is

expressly incorporated herein by reference, biological response modifiers (e.g., interferon,

bacillus calmette-guerin (BCG), monoclonal antibodies, interluken 2, granulocyte colony

stimulating factor (GCSF), etc.), PGDF receptor antagonists, herceptin, asparaginase,
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i nclude, but are not limted to, COX inhibitors (COX-1

or COX nonspecific inhibitors) (e.g., salicylic acid
wdeoniovatisves, aspirin, sodium salicylate, chol PA®US2006/012484

magnesiumtrisalicylate, salsalate, diflunisal,

sul fasal azi ne and ol sal azi ne; para-am nopheno

derivatives such as acetam nophen; indole and indene
bugdphane carbonlatin wishlagis, ¢ansiostiztehechlorambucib el tarddes, dacarbazine,

. rvl, acetdic aci.ds such .as,.tql netin,. di cofenac,
etk ARistine A8 ool ediieb B ydraione. i BupPorntecan
lorhvayin® x@elphal bt ik rBdpdRitine KR EMBH &8 thib gﬁ%ﬂ{e‘ﬂﬁﬁ&eﬁeﬂ Somudex,
oxaprozin; anthranilic 24 WO 2006/107957
topoterAndprosdfay yipBlesting vinsristines mitgpaiypne wahliplstimetenadhizine,
j ' [ [ such as.the oxi cans
s T T bR S Rl SR B e S8 Bompouns
andhediubibthors)thaed. sel ective COX-2 inhibitors (e.g.,
di aryl -substituted furanones such as rofecoxi b;

di aryl - titute razol es uch as cel ecoxi b;
i ndol e[(@ggfi X%&P@i@%&ﬂgﬁ?n&tg_a‘dp%)bb%waomorated in the paranasal
sinBsiERERNMnkIudETus HiehoR BimifdH & SplefBiine, E%ﬁé&ph-gﬁﬁn oxymetazoline,
nts that nmay %e

chenot her apeut i ¢/ anti neopl astic age
phenyiaphripe.ttpigahygenzahdise andixylmnadasolioe sMusclytidethabmby he esed

: [.m L tit r.agents (e. cancer . .

inclf, bk B8 Ao gy BRE bt Bhiiiagatronesin. Ani-

histantlhés ek as ¥kstihgdiph@hh@itambR] &id 10fa5idine Ay MEEbe used.
receptor bl ockers, cryotherapeutic agents or other

agents_t estroy or inhibit, neoplasia or )
t unor i @&H_@Li gf)t_?'eﬁf‘clﬁsfa%@m%?r% islpsugfdnicsrestove s from tissue,
[
o S At DS Ve Bl EANR  Rhorderia iR 8
employed sBuitableshyperosmotar agereninsludhj mh akd Adt lindtedeas, forlsk@ide,

sodilpysfBrids ot O G ERT BB 4 Y ERLLP PSSt ytances
thaBdikd i loa Bedileb @ chaabe 1Rl dielolAGS Rt AL nﬁk&l%rlayéﬂc er

cell growth by interfering with certain ce

functions usual | y DNA synthesis (e.g., 6
mer caplO8P8l | hbe agiere sgentaepyronsiiite famabout 1% tmatout 95%,

t.i b I8 Vrelel o nd 0
0.0%%tb AbheeBo0 3 ARG PR Houf ot Boh e ByPos
fromaboutbd oo abkgm ﬁO‘lVd,l Briogri afboueo.PE %ﬁb(@bﬂut GO;Zl@rﬂlfﬂzﬂl lﬁlbdhé 0.01% to

m i n-C an eonyci n ant. (vinca) al kal oi ds
abolgh 008 e <G 00 Lt S D% Bom ahott §D4%a p k0t fpm about
0.0Y9416 'ab&t12090, Fdth ¥R b B384 B%bouSiRs Fhdh BSIRTAS, fo.about, 5%, from

hornone i nhi'bitors, hornone receptior antagoni sts and
aboyt 081 Yectgahowt Wb ar Hiroa et 010 &0 @rabeth0.25% by weight of the releasing

porﬁglﬁ gep nte ﬁh]rg ?gﬁfygﬁg%ggggqg ?Tfﬁff{(bgfa%h’g@& ﬁgsg&)o((l)r];igrrb’ or releasing material
(c. ATt @k WyeisaRindehaidive QEERF 6 2ME devibd." TRZGhSunt of active agent
i nhi bitors such as | etrozole and anastrazol e,

used paH gpupdly dependon Beorsweh agthe paxtéowlas tagend incorporated, the paranasal
sim?shrbté):lrngi&gg ggglﬁgr%gfr%ﬁ,g%‘% 'etﬁéc‘ ge&%ﬁﬁééf c%kc%?éj}!rr?pstbmg,ebrh? in all instances will
usually be an amount that is effective for treating the paranasal sinus condition upon
delivery into a sinus. For example, when treating paranasal sinus inflammation, the device
may be formed to deliver per day, from about 1 ug to about 100 pg, from about 10 pg to
about 50 pg, from about 10 pg to about 40 pg, from about 10 pg to about 30 pg, from
about 10 ug to about 25 pg, or from about 10 pg to about 20 pg of mometasone furoate

into the sinus. In another variation, the device may be formed to deliver per day, from
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that inhibit angi ogenesis or vascul arization of tunors
(e.g., neth-1, neth-2, thalidom de), bevacizumab
WOAMEDT93), squal am ne, endostatin, angi ostati RCT/US2006/012484
Angi ozynme, AE-941 (Neovastat), CC-5013 (Revimd),
medi - 522 (Vitaxin), 2-methoxyestradiol (2Me2,
Panzem), carboxyam dotriazole (CAl), conbretastatin A4
abduit 00 1uggo GBAAADO pEUE6B&boutSIILiPbbotMB0AS 23 abobt 78 .g to about
EVD 121974, | MC-1C11, |MB62, TNP-470, cel ecoxih
309 ) asi3beyt) 1001t ReWS,0P et Sielisasonsproposatsintgithgginus. In some

e - L1 ; _
il ML Rt b I aBofy oy R ESRE RS pray be used in
theliZeth@0MY, dewdvk s flesceibedehepe. eBsd examplep mparetdsene fueoae molyhydrate
rﬁfﬁere ce, biological response nodifiers (e.g.,
may Ye&S¥%r on, bacillus cal nette-guerin (BCGO,
nonocl onal anti bodi es, interluken 2, granul ocyte

col ony[009Y] NThahitie doakitBiy bé3roboporabddcand, relR&ek from the cavity
receptor antagonists, herceptin, asparagi nase, 25 WO

mep(56/ AtirbEPmperT ALBoDths N3 pedionh dis aRqsheryariatierh dis astive agent
ma$;'be Q:logt%!:l UntoAL g#?a{cle {5 glecc%%tﬁ e !ols‘cial %?e{n%e? bdnﬁ?dr the nasal
i de, aZine, ur

acarbazine, ~etopos car ouract I,
po@iRAT IAnPdXieilarn e abiy coatiag mafy s pbhisvelkis by dissolvigeor,suspending the

acti Y5 SRR ABIIoR DD el oS S AR e £ BRtBedgradable pofjmer. Tn
andth&% gﬁlng?a.?yn whi b Q&L\jerh%ent\{rh&pﬁé SIWAE codtkd Qﬁt%:tﬁ% Qitfice of the

oxal 1 rocarbazine, ‘streptocin, taxol or
filamast ittah kad heeh avole @dbgsivartyl, ogs heamgerrepfeniog miithat Solmest or

f . ds, . d nbi nat j th f. 0
plaglcifis In §HRO Bt RO HRY T G BT G HBGRE o the surfce
of ﬂﬂ%%aﬁ@% ARADEY, ostPd] MBS Und RS thd MHBAIUMEtior UAs Bie@iolsly mentioned,

limted to, epinephrine, pseudoephedrine

thegetifeegend Magide ingsiearyled Grpughout albpersinpeiplihe dpvireer inpggticular

vyl zal i ne. Lyt i d :
ot B ERCF P R S P B B st R and cavie
meditdr,@ua).f enesin. Anti- histam nes such as azel asti ne,

di phenhydram ne, and loratidine my al so be used.

[ 0097] | hgse i nstances ere it is_ desi.rabl 0 .. .

r emove lU0b, The g agenfgmay e gelydgd e levies gl thitffgerential
rel%ele YasIQr T@ﬁ%?&ﬁﬁ%&leﬁ%é&ﬁay Be DY RS SARERL e BBRYr fOBN fferent

e enploy e hyp

ed. Suita er osm).l ar agents | ncl ude, _ _
actbugtagante. Fot edaimple, odristde rdleaso obasingle actvelagent vlay beiackieved using

el, or other.salt prgparations that dra ter f.rom
el o8P b P aimec PR R R S P Parn R et Lo 18, surfce
loa@liaNe ., yenttedBing! spARhe ok a@s‘orﬁihg dFAaCENES tHeal@ice st@RRB4tc.), and
The active agent nay constitute from about 0.01%to
otmbmhnlgg%welgk@m indhepbul adably releasaohBibiereny agie aggnts may be

oG 2 B BBl olatihll BNRGR Mol YO,
miéiossheadsihich tRm &4 #ed may have differing permeability or biodegradation

profiles, as well as by other techniques well known in the art.

[0101] Polymers. When the devices are made with pblymers, selection of the
biodegradable or nonbiodegradable polymer to be employed will vary depending on the
residence time and release kinetics desired, method of device delivery, particular
therapeutic agent used, and the like. In all instances, the biodegradable polymer when
degraded results in physiologically acceptable degradation products. The biodegradable or

nonbiodegradable polymer may constitute at least about 5%, at least about 10%, at least
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about 50% from about 0.01%to about 40% from about
0.01% to about 30% fromabout 0.01 %to about 20%
wérewiabsat 0. 01 % to about 10% from about 0. @CTHSL@6/012484
about 5% from about 0.01%to about 1% or from about
0.01% to about 0.25% by wei ght of the rel easing
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t 0 about g, or about 100 to about
/pap@Ethylent giycot)lcoaslan*@rqo aqﬂplyém@aqtmeé 1@cﬂﬁ(cspmmtonbwpoly(ethylene

iR yapoil R TR oPPhesBuispey BRB PR tppgete) ora
coﬁiﬂ&ﬁ@ﬂi&c@ﬁﬁfg%lﬂﬁ%@@?ﬁﬁtyﬁﬁg Dps1¢(ladtide- c@lb’aﬂwl@tone a

nmonet asone furoate rmnoh]g, rate. nmay be used.

polmsarbarate;seplypstaranyide; drolypeiudnids; auoeky(@ﬁ&anoép)eagﬂ@ky(alkme
1
I PRy Ay 0344 TBAD R ol BRGLAlert Do RS
pobﬁr@l@ilmb edl Ir)r«tf)lly(amlhh gc/nﬂ); raf;md:}&aﬂ&frestdma palyadeyal Jmpdﬂycyanoacrylate; a
t er an or,the n 0 exe
polﬁ#ygﬂwre UPPlNPXprRTPPE N q0PE &m@ aaaj IH{] LLOPAY n@w
Bigaégg@gs% s &56'1?% gyﬂo\rﬁnag &fch h@th%sééﬂﬂa&hb&(hli%d Hy‘ih;neﬁlfoscnence

odegr ada nonbi odegr adabl e pol yme
in AnclieneGemxarypbathpsereperibadan AE$ i 5 E8%bdher lﬁr§y5 ﬂ)é9 Bddegy also be
n}%gat d onto the surface of the filanment that has been
€%adhesi ve by, e.g., heating or softening with a
sol vent or plasticizer. In yet another variation,

mcr oeunw}sulp@t@ed Béreth, arwlyblactaiep acpel gl Jaohﬂ@ 5p61fyaamde-co-
of the cavity nenber, ostial nenber he nasal

gl}f?@¥1@q)oﬁP01A§a?ﬂCeﬁ\¢icBu% polyfa¥rolis neid); 2 thé(la&&lﬁ pgid-cagadpeolic acid)
willa¥ bRGefeREP {ooegsrlaf.fé II’G; %8&%95“ br Palcﬁdfgl?ﬁélﬂgj)o?}tmér?

evice or ortions
Lattide/ggsolidyg prrr;th&s foanie dsi |da]1verye dbdces and camppsitionoof thlSd
inv%%%/lcl)n Xre typically made by melt polymerization through the ring opening of lactide
and glycolide monomers. Some polymers are available with or without carboxylic acid end
groups. When the end group of the poly(lactide-co-glycolide), poly(lactide), or
poly(glycolide) is not a carboxylic acid, for example, an ester, then the resultant polymer is
referred to herein as blocked or capped. The unblocked polymer, conversely, has a
terminal carboxylic group. In one variation, linear lactide/glycolide polymers are used;

however, star polymers may be used as well. In other variations, high molecular weight
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menber, etc.). [0100] The active agent may be incl uded

in the device such that differential release results.
woheosdiofdser enti al rel ease may be of the same aeCTAS2006/012484

agent or for different active agents. For exanple,

vari able rel ease of a single active agent may be

achi eved using nethods such as bul k | oadi ng, surface
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POI?@%‘Q IH%%%S’I 91% é}a 86ar%a llog‘atilﬁ %00/ a %l{lige/?o 'g{n%? g%tgiu%géam ébout Oto
aboBi0900 mate %gﬁsﬂn abbOIA0 tz&%utaxtoolrﬁaé 9%, 3R bR %0 t@&bdu% 300 mole

o ou {8 | east about 95% or at |east about

%, %9“@0 @fabPWel Wenplego.drors ehpsriérie ab%ﬁthO malekesr from about
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portion) Uit abl e |ode ra

abobt @bmn’pra%; fbm qbohylﬁsﬂt)&tbbmr 4(Ltﬁelel% fiodk iabut 20he Iabout 40 mole %, or
i mi

fro 850133’1%3%6%&[@%5 ;/C glsyﬁ ‘i}% s ]feilIgUt a?nrogntngft lactide and %lycohde is
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y(lactic aci
85: &P%}Y@Q&‘éﬂd?'@of%‘j’@lld@)a gbout GPi26 pabyi(ptide-co-glycolide), about 65:35

oS A S LSRR e e

molp@atics| acti de-co-gl ycolide) [/poly(ethylene glycol)
copol ynmers; a poly(lactlc acid) /poly(ethylene glycol)
/ pol t hyl ene

ol yeolJTsdpdngnber Ve %ib%rfea%ﬁé blodedredabls palywar isgoly actide-
co- B, BB KRy POG VAR ORI S sayrinsfsenaity of
frong ks 0)1 Sa0 pb(bq,triré dl/g, floﬂnya(bouﬁ hoE8L aboyt 1.8 dL/g, from about 0.25 to
abo@toll d 8]9}1 ?rg Hhout 8 25 ?o u¥6 %ydir/og tr)rl1Jt21 oru%t()%)S to about 0.6 dL/g, or

from about 0.25 to about 0.4 dL/g as measured in chloroform at a concentration of 0.5 g/dL
at 30°C.

[0106] If a nonbiodegradable polymer is used to make or incorporate into the
device or composition, suitable nonbiodegradable polymers include, but are not limited to,
poly(ethylene vinyl acetate), poly(vinyl acetate), silicone polymers, polyurethanes,

polysaccharides such as a cellulosic polymers and cellulose derivatives, acyl substituted
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copol ynmer including a poly(hydroxybutyrate); a
pol y(l acti de-co-caprol actone); a polycarbonate; a
woabosaetasr am de; a pol yanhi dride; a pol y(di oxaROmas2008/012484
pol y(al kyl ene al kylate); a copol yner of polyethyl ene
gl ycol and a pol yorthoester; a bi odegradabl e
ol yuret hane; a poly(am no acid); a polyetherester; a
ce@@ip%@gtams;ané dpovatiypsithereof,ydopokymers of poly(ethylene glycol) and

L.en L v.( oxypropyl e copoal yner r.
pof oY RARIRR BNV pORN TR G aRE Rty d26r
polyévinylinfiddpte) chordulphofged PoIs6letinsIpBlyettildng@dideyand copolymers
n Sci ence in Aachen, Germany, or those described
an‘ilgﬁggﬁsf. et£0i.89, 110 or U.S. 5,139, 832, may al so be
enpl oyed. [0103] As used herein, a poly(lactide); a

pol y(gloremh i qi%}‘the&o?@,'tﬂ§ Hé\ﬁ{és%ﬂfy%’m&ie)é?&hiaﬁ?iﬁoc@mpatible,
poly(lactic acid); a poly(glycolic acid); a
biqelspraiakle i ordiddberdablepobimar tiaeat icihucatdhésiv. [n beme instances, the

referred tg.as P P olyners, or lactid | ycol i.de,
capiBl Prpe: il Feineliper Pl PBlhar b seifed ih Fifsoadiicsive
whieH in¥g bymdfilﬁbﬂ%sa pcngme@ e AeticBaPhlsé Bé fade REETE bélzmer that

are typically nmade by nelt pol ynerization through the
carep g Cogéni ng of | actide and glycolide nononmers. Sone

pol yners are available with or w thout carboxylic acid

end ¢ : o .

o0 LT, TYURL R, S0 el ey e gped. Represenaive
nafoed] pohynyerothatimpy bs invhided i€ drehiexicks mchdethut E?‘anﬁ Xigﬁ’&kleo,

an ester, then t} esultant poJyner is_ referred to,
preigpeHOS bR 25U SRS i &Il GkeEn-sEphalpumin, or
coAYRM SArRIgloYy sab@arifes, 5iths '&@ﬂlul)@/%g l@%ﬁéﬁub,gﬂng:?g%yalhfbrﬁ@%éq.

variation,” I'i near [acti de/ gl e p rrs"are use
Hydowgsl er sol-gebmixtaey afpddysmaghapidesare thaysalsedhe employet. her
vari ations, high nolecular weight 28 WD 2006/ 107957

PCT/ US 0 I rs.may .be used to formthe
devi o eﬁp@?f t b%l ﬁ'éénatgr?ﬁlgl. glﬁl’ SOpils r\)é.lél)a}té%r @’e d{eglc%lg?y %e made from a
mesdly Ergiples bESitabRITREHIS i@slodes bliteRe nbl 1GattediopEdtal, Elro®ium,

.In ot her instances, | ow nolecular weight polynmers may

nickel, plebpumnEAness gedt figRum, fantaiwa. sk anyeal dhqinalloys, emghiekel-

S t : j portion of the polymer has

tltdgﬁl%gg%é%ﬁ%ongggﬁbdﬁg %g'm'c DL-, L-, and D polyners
are commercially available to include in the devices

of t hi {1108} edtddgionalfdgents- The dyvieessandreenipositions of this invention
crystal.line and resorb.sl ower than = [, rs, .ln
mag R et P s T R G Ters et psintEgrans,
lubleanta Ginl @8y Sfhek exdigibhtd Bec3 PP to/ MBI R thelsthudtd AR/ Wnction of

DL-lactide are also comercially avail abl e

thealgsiices. ober axpmplee thebiebledtlamertts gy thie dernaad to 'gplyt@iﬂ 4 plasticizer or
w5 AT LA S S BTN sl ne
or ethyinrerteddltohohbRhiafhbewould soften the biodegradable or nonbiodegradable
polymer of the device. The plasticizer or solvent would diffuse or otherwise be released
from the device into the sinus mucosa after deployment and expansion of the cavity
member to harden the polymeric filaments (of the device) such that the device substantially
conforms to the shape of the sinus cavity, and to the extent that a better friction fit of the

cavity member against the sinus cavity wall is provided.
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[0104] In the case when the biodegradabl e polyner is

pol y(l actide-co- glycolide), poly(lactide), or
woabos(igteseol i de), the amount of |actide and/ or PCT/US2006/012484

glycolide in the polyner may vary. In one variation,

t he bi odegradabl e pol yner contains fromabout 0 to

about nol_e % from about 40 to about 100 nole %

from a%(Ht}tl | s&uetBermmpenas poRyiguslyedesogbedy thoplibblgtfil@oentomay also

100 ()

R e O BRRE el D R R e simus
mucpgm Exbplestofinucabdhetsive @0l ymmere s mby deeapiyed Ehdlt(’de

about 60 Ie% fromabout 10 to about 40 nole

hoBRoty et AL A5ty i 5olsBRROmES fbas RplBPTie aeihaBRany oBis | o

I
st SR A B AR e i e

or gy} @h‘?r@n‘ﬁnylt Thére degr %dﬂlﬁh@' dpodyythgk acnglgteppolyhydroxyethyl

m pgakg;éatggé&lﬁfgﬁ}@ (a‘?c%% 8?‘? B(élyvmglowﬂolggnﬁésellulosw derivatives such as

mefi9fl yélhaede| etBylceriialoge, Hydetiyethduil 888 roxgpropyl cellulose,
ol y(l acti de-co- I ycol'i de or about
hycgeﬁxp(rp@dme&wl eell ‘PS}’c%ﬂd @é)oxymt}wé celhdosenpolpsacelragidesreob as

38U, SRPTAEen AT AL BB i ryggimain
thepofly (1 acti de), or pol y(gl ycol ide), the polyner has an
intrinsic viscosi ty of fromabout 0.15 to about 1.5

/ f bout
oo ¢ 91988, o Btessedkibitics TR drviess sl beteamanbrorulated with
parflble8of :irf veestt d@stp&@e& Qr ﬁ%%edthlﬁllﬁl b/bibde fad IEIF %ma/ er matrlx

about 0.25 to abou as neasure
andgforraulaisdde pravids wtamedoelsasg/oﬂ the axtiveagant, Ifm@e frém a non-

d
swilf B E BER pRligd RV RRS AsTeaber g hotie feeafom the
mattixn nﬂﬂ’eﬁlﬁﬁjﬂ akievedMy\erBdion bk Bﬁﬂeg@&zlibléf)@l%ﬂll@ﬁ matrf® &Ri%br by
pol y(Vi ny

(et hyl ene vinyl acetate)
d1ﬁ%11§1@{1§§ g)e acgw pgHh Ento Hheymegoys layg; ﬂ}hgﬁmﬁ eBactors that may influence
the (E:’éelllee%é% GRS iﬂﬁﬁle%ﬂ&hcﬁ?ac?erﬁﬁ!:g % ?ec‘ %lu% BPY ggﬁ\%ﬁ%ent particles, the

ul ose derivatives
sol @b/ OI‘OH@&TWE’@Q'&&EBB@ @eﬁio(kilf%éﬁ‘de ageat ﬂotﬁodbﬁﬁered) gthapemosanef the
deri atl v ggreof co rs of (et hyl ene

pOIW Ome ad 0 \Weolaalw ‘i”ﬂéret gﬁpﬂqqg plérti’zézf area of the device, the
surfa6é %%h Y& €Aame rA® YMthBYbvicd 0d ﬂféeeﬁoﬂ&{ }1 I‘r{ g?f fﬁ&i?mer(s)

pol y(vinyl inidazole), chodrosul phonate

pol yet Ylene oxi de, and copol yners and blends
t her edP113]0 1B actiye gent mayee relaased dicine 8 dewige beemmptelonged

able o
T A —
at leals’salmucﬂ'ﬁee Wéeks, erax [dayt abBIDRIT wosks] & led¥e IRRH twe RIMEHS, at least

%r plate nmay be coated with a nucoadhesi ve,
about three months, at least about four months, at least about five months, or at least about
six months or more. In one variation, the therapeutic agent is released over about two

weeks to about four weeks.

[0114] The drug release profile of the paranasal sinus devices may be
adjusted by various techniques, such as through use of different drug, polymer, and
excipient formulations or adjustment of their amounts in the formulations, use of release
and drug barrier layers, differential bead, microsphere, or microcapsule constructions (with

shells of varying molecular weights or thicknesses), and the like, as is well known in the
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whi ch may or may not be a polyner. The devices may
al so be made froma polyner that carries a charge.
wpQA®Ap79sn anot her variation, natural polymersPOBSE®6/012484
used. Representative natural polyners that nmay be
included in the devices include, but are not Iimted
to, proteins, such as zein, nodified zein, casein,
artc lThe idnratiga lofitdlense ghruglembe sdinsted tordughi polymer blemwslidgugéns,
sacch rldesé 3 c%ng fellulose dextrans, and
ﬁgeo‘ﬁ‘? °‘é¥8m18ﬁy FEIMGr sol - gel nixtures of
poI ysaccharl des are may al so be enployed. [0109] O her

rrat er | epo1515] I m\ss;@aﬂaomy hRhiiond, diffefentieMeclase ofie bﬁlg@@h@y also
| es of suitable netals includ

be @ffﬁctsql eTh%@lﬁTer%ﬂﬁbquaﬁ mayp ba Pf the saime AP 2Rl Qier ¢ different active
t

ag%t@t #w]ei 2 % abﬂjla%%sref%ag@bf akgl*uélg 'aht{lw@naighﬁn{%% gé;béclﬁé\gg g

metioodsisnet zitsd)‘lﬂk tdadimgofurfac® tdAingAddi, by haeing adegites loadiayer), surface

es .and c ositiaqns of this inventi ma
o e PRI AR SNERS Gt hrE S e e g surface, e, and

ot ftefcﬁﬁaueéowaﬂﬁﬁ&m i 18 BLte YagAbIS reledsd BT ERAER ac@Ntagd may be
ot her exci pI ents necessary to maintain the structure

achiedgydoe. gf, i cscgmcntm@ the eigsavo ddbrerfdayersy saspiveirs ador
f f t t
B, AR B B B ORR Byt ety

ket one, ethyl lactate, ethyl acetate, dlchloronethane

or et hyod118¢ e CrilBedldenheleabd, an ﬁﬁ)vtrfthI@O 4A 1§@s‘e1f1ﬂlfoﬁ dunctive
blodegradable or nonbi odegr adabl e ymer, of the
theyany, a& Whathlepering:eff of draverrous r gwh ﬁtew%ﬁ RIeYipysly givegto a patient,

or AnBE Eé%a%ﬁq it dsgéjl‘?ﬂlgeaﬂd ahti 9 éﬂ%@ls qg (S Butd frrﬁtl ﬁqetﬂéﬁh % gx%éess

nmucosa a ment an expansion o cavi
menber to harden the polyneric filanments (of the
devi ce]0dth Suhsiantt'dhle! zdwvirder drup selease.i alshgwn coRKo 248 is useful

t e .shape of, the sinus cavi and to the extent. . .
fon oyt R e DAY o Han g B <Pyt K Shli-infectve
ag@f dbMsts Gmﬁer%pcﬁ?ioﬁéﬁ%%oﬂﬁhﬁt elgGilipFiaM cRdentHBoNOX drug and

2006/ 107957 US2006/ 012484 [0111] Furthernore, as

maxipiZingrerspierdaiset erstpatiddeysils.abl e fil aments may al so
i ncl ude a mucoadhesive polymer to enhance contact of

the cayjisy "?JFP? it bt BeToRES, adBE AN yﬁfeg 2R Bkl the first five

rrucoad eS| YIers t &t nay Be enpl o
to tmrdapsnisyneﬁukfcmftreatmqﬂt Dﬁp(&t-sutgmahmm‘lmam ircshrtam trauma and for
acrylic I d and phar maceutical ly
ordflnd Bt gt B Yrdtest Sireichl PIAET et o and
nmet hacrylic acid, styrene or vinyl ethers; vinyl

pol ymeqg 19y c @e@a%feﬁ Bl e Yetd) b siRFATYInAI6. 24D is useful in post-
pol yhydr oxyet hyl" methacryl ate, polyvinyl alcohol, and

opgretiye/ireatineiy pargrilady emebeiation ofiranuein neat-opasative fchridement
therapy.

[0120] Degradation dependent release, as shown in FIG. 24E, increasing as
the device is fully bioabsorbed, is useful for prevention of any implant/device elimination

trauma or complications due to bioabsorption.

[0121] Combinations are possible of any of the above drug release curves by
integrating various drug release methods (for one or more drugs) in a single device. For

example, as illustrated in FIG. 24F, a combination of an initial bolus, followed by
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met hyl cellul ose, ethyl cellul ose, hydroxyethyl
cel l ul ose, hydroxypropyl cellul ose,
waypadieamyysr opyl net hyl cel | ul ose, and car boxynet RgI/US2006/012484
cel l ul ose; polysaccharides such as alginic acid,
sodi um al gi nate, and tragacanth gum coll agen;
gelatin; and any conbination thereof. [0112] Rel ease
substangially gero Pnder delvisecfolldeed by Iaé'nhaheieesm’a;rsttie phticiatIxtueeful in

vogfuflied BPUGRHER oPlhe B uRE rerfind PG Rical S RBFoT e troumpg ginitia

bohu©Y fiigh &il?ﬂ:al Bealih® Yhdl@is&dss revunefcd lﬁ;@&ﬁa@ff zérb Qdrdy, laMe
agent . made froma non swel | abl e oI e.g.,

ultuaetﬂmey gnplest slainpléon fimaa (fiel @é@ee he active

agent fromthe mtrix is nmost |ikely achieved by

er osi o[&!?gflcg#be?bl odegr adabl e polyner matri x and/ or by

di ff e active agent into the mucous |ayer of
the sinus. Factors that may influence the rel ease
ki net i (8122hc|Thdmpsutihaationvidevécd. skhectrugtsrd dfshe paranastl sinus

t.h t rticl t.h bi . f th .
deyidt 153! AR B Piap oG ronttihy 48 giReP B AP yE P provide
sudtRnORIe 9k Fixatidn (Sﬂl‘@hmﬁl% N4¥8E vialsPEee BN FafénifE\deBlBction, in order

manuf acture, the exposed surface area of the evi ce,

to prewidesyppartandipdkach » body sirsture PPN, 6% in fienting g packingtp prevent

the IQ@raeHth?é &thé%? AL 1hPa fg‘;a(%;ﬁ P’éclﬁ&ﬁﬁ? %%Zlddfe%éaﬁs &hﬁy

e re ev Ceé over
pr(midlhg a@hﬂslceﬂ Ibaﬁlep & adiﬂsmﬂs:{vhdh mgay forth betech Ivahbteﬁbdsﬂsurglcal

ast _about one week, | east. about two weeks
anq? erdelgla@sé Gesuery %C"xﬁ/e @Rgexaa?p S0y dg9ee HISBIROTatiHgR S\R/Eék%?ml solid

01J \?6"\%51 o@*ﬂeﬂ&m\tf &m@&ouhc?ﬁéﬁsedqufétctlé ethod In
hs, s, at

east out our nont hs, east about
anéthme/amhomshe dﬁ’Vl(Etmil}ea(ST oadhairtely siakitain patescyothronghdhe irmplant

L g S e T

ferfeS AR r PoRTHdne tHf sirdules ﬂé&h@ﬁﬁ&ﬂlbtﬂmﬁu&t&ﬁﬂéa@ﬁ SomBlexDReatus or
adj usted by various techni ques, such’ as t hrough use of

nasgl pﬁsea@rhy whqu mtweclyﬁ@rﬂova My teaxeli @uehta chanmelingy ibevgthin and
sup ortqg{; s ggtu} ggtla c?rr{g Wﬂﬁ %nél P‘%Pt)?gr & mgjgl :Cér rﬁqu pr modified

se 0 ease Ana" rug b

antpesdciny t9 thé @ﬁmh,efue ma§ rnomowllyaﬁpmule Sudhodhings! Fonskatmpild, Any
shel | s of vary mol ecul ar wei ghts or thicknesses),
devifgiwithe pmg o par® such, @513 ke Gy FFILe, prestept Wi @ lumen, dould be used

r
o BABBLAGESEETL OIS 3 bR 00 B o
or suafdce sy interometrectumdelenge throlgrwhizh n\umug barsflowadd which does not
e B o e BBk B G, 7 Bhion

differential release may be of the same active agent
or for [kBf eRedictdflolf ¥&nplications upon implantation. In yet another

variation, the device may possess a structural feature or active agent that helps to reduce the
complications of device implantation. For example, the device may: 1) prevent trauma due
to device removal by use of bioabsorbable materials; 2) prevent biofilm formation by use of
coatings, physical surface treatments, and/or incorporation or elution of an anti-infective or
antiseptic substance; 3) prevent foreign body reactions by incorporating low-dose anti-
inflammatory substances including steroidal and non-steroidal anti-inflammatories (for
example, including the anti-inflammatory effects of low dose macrolide antibiotics); and 4)

prevent device migration by specific active or passive fixation and anchoring features
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agents. For exanple, variable release of a single

active agent nmay be achi eved using nethods such as
wouabde/owadi ng, surface coating (e.g., by havi ngC&US2006/012484

hi gher | oad |ayer), surface |oading (e.g., by

enbeddi ng, spraying, or absorbing drug onto the device

surface, etc.), and other techniques well known in
incolprated in tHadedbté.eSvulstanasethatf maly b4 esed o pmemt\kéoﬂgefWQation

incfity Bt SPUFERET or alatol HHEEETERor e dFgbiE Patathrophene,
andVSilVer-Bsddyaghitd €8, gt SV cRldE8e, WRkér diidNeiIveR nﬁx'itﬁ)aﬁ[dles) In other
[0116] Del ayed dru rel ease, as shown in FIG 24A s

variajong] the swrfaggjof et deyice mayereatad, byasprnpesa (¢- -apen emfedding, plasma
[ 0 e
e:tcﬂi‘nlgr :)%ﬁglgr?éj%g) ér-'léesﬁ ga(i) ﬁgeg gﬁfl}ef)sélgfé{:er (?f;tiég dQ\éXe fy or8er6{o prevent
buﬁ]hhlfofrﬁe&toano& s agents later in the healing process.
[0117] Substantially zero order drug rel ease, as shown

in Fl seful _for hro c dis |ntenanc
t her agy)]%ﬁFh ggP%ftFQ%g’GW% %H‘F R r6s- eﬁ ucoc1l1ary clearance
ma?%'usé@foeé&én\ﬂedruQElﬁﬁIsm%%ﬂ %ﬁ%ct(geyéﬁheﬂh@ Bﬁy&@aﬂ %’daﬁbﬁ‘ 8f fhe device.

constant equilibriumconcentration of drug a

Thiseix seifuli in @)oﬂsmplaband rargedarhedisqracd mncocdiay ﬂovx{ dtesis. In the

latgRaper it drdidksts Bttt i EHEAR% B0 88 P oy ficafif ffesirable

cofideRRATERNR lof &fle4208 it BldeRAged ivheNPheRrmia RO Ed dilRdty FloRLis B
and for creatlng maxi mum di ffusion into the adjacent
1S

intergynie o mzmd@dabay poyelayd imspasinedngs corceatraiipny grpdigats where
m@&ﬁ%ﬁ%ﬁl{l&{b @os@@ﬁc&d%ﬁgﬁ#gﬁe;%g&ﬁ al?tfig%lé Esy ﬁ’ld areas of
mmoatla@pﬁzﬁﬁmbu@l dxecbha@eiyaﬂbtlhtylmryd&ypartﬁ@ﬂa&m des1rable areas of such
gradati on dependent rel easg hown i n EI G [ 24E,
rqgrf&a%%mﬁ -Gsanthdlagrgteniesiag faﬁﬁul@fs CHIE 2 eancluldgng
chéfﬁ(?&n&]ﬁ%{l,?%: r?%&t?c}’)g Sérgéjfg)r Qﬁerﬁﬁ)ﬁlﬂ/ g%’e%ng Egé E’iﬁ(‘éka“g@ and to increase
treatnmabsﬁihpdamnged[lﬁu@ns]l Ebmﬁbthwatatlum]ssmrsanﬁmpstrdahelooatmmnyﬂong the
ove dr rel ease curves.b egratin .
BT el O RERRSS PRt Tiise "ah ok BT igdg dosired
mtésﬂio@vrﬁtrékﬁﬁ ¢ Bh8 \PafiSvayF This RXAHRY GithPPeviddstpt lcatres thdthings in the
24F, a corrbl nation of an initial bolus, followed
ﬁeblwlggh veok20 s pads e sedweTIuossibi o) depargs of geibistagarts i pder to
nwﬁﬁﬁ8e8§§ﬁ{ &§Iease followed by a final release burst
e y useful in post-surgical application
of the device, treating surgical and inplantation
t r auma[((126] t mhddithed ta)st)eatlhg anysoregofaht afoemhdntignadhphranasal sinus

sease recurr nce ubstanti.al | rq order) nd
"Ed“l“?%ﬁ@l VlﬁFﬁ/ Sﬁ%‘? erelp Ay gl %/?ﬁé 1%}1%1&%“ ef A &gl unct to, a
surgRhE A8R-sYiSH,Jor other therapeutic intervention of the sinuses or nasal passages.

For example, the device may be used during or as an adjunt to such procedures including,
but not limited to, septoplasty (surgical removal or adjustment of the nasal septum);
turbinoplasty (surgical removal or adjustment of the turbinate bones); rhinoplasty
generally; sinus surgery (including the exploration, revision, repair, tissue dissection or
removal of some or part of any of the sinuses, including the ethmoid sinuses (as in
ethmoidectomy), maxillary sinuses, frontal sinuses, or sphenoid sinuses); polyp removal in
any part of the paranasal sinuses and nasal passages; cannulation, irrigation, and therapy

instillation or injection of any of the above sinuses or the nasal passages, including through
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Applications. [01221 Therapeutic action of device. The
structure of the paranasal sinus device itself may
wabhkew/lozse a t herapeutic function. For exanpl ePCThs2006/012484
devi ce may provide such functions as fixation or
splinting tissue via space filling, fastening,
defl ection, in order to provide support and to keep a
nagabdsans-ostiads andeextaueal puasturerappreenhésr{gnabiras plarokgingnttad puncture,
revent . | ateraglization of the mddle.turbinate .
ol R CAB B B s AuasthEreVision, fis o G fpgyetion or
refAB6TitEcPdnakaiy bfthe paraAtdaLSiheRS alhaal PRYades) iltIRE¥RaEN removal or
various post-surgical and/or inflanmed tissue )
adjgsinfeat eneoplgsmeiargigebodiesy legions.cadhesienss pefeeis. siaposis, and fistula of
sol i d, 1 Sl DY . OF: N0
e or e b bt B oo AR AN AR AL o B edures o
cotfsltnasil bladingtand Iﬁepﬁirhasdﬂaﬂﬁ&a'n tikeeyanatomayoeitthe panashsal sinuses and
mai ntai n patency, through the inplant feature, area )
nagy ISR SN ALINNEOTdEH NI g%iw@fb%nypﬁueﬁ Swigisal aipr-surgioal
prd@aﬁlre?nance of a channel, fenestration or port from
the sinuses to the infundi bulum osteoneatal conpl ex,

meatus or nasal &;ssage by which nucociliary flow may
t r avel [0126E h Thus; Handesticesaysanibedvherhinteydrge agappiyrof futegions. For

structure of natural .ostia or. W thin.and suppor
oy i Y e B0 o 2o iy Raee IR @P ey R Y uture ha
previentd Saterdliatiza Yo f Hgd midalAful BinQ€ ahdfRmatieho PO BEES hatedd structure
exanpl e, any_  device with a |lunmen or pore such as a

whighydirestly enindireelly presaves-stioh natenayy asll aschouie @ cpefingsiag prevents
biotfﬁnﬁ(%ﬁﬁétio%e Tthla'dl%vﬁ?%llﬁgg be Pointel .% chﬁldla'agg YmBEf MéScombination of
packing matertal, ree di mensional nmesh, or surface
furtion$liged sbovet r uct ured devi ce t hrough whi ch mucus can
fl ow and whi ch does not becone occl usive of the

provi d a | thyough absorbancy, expansion, . ar .
fear adiiieh. Uebetlptle et SebaR Wiser TBAPRaREeL S dovices

mdy el Ae@lihid e sliﬂusyl%'inga%@foﬁﬁytpeé/ &f Jifds iRSbrtekN ETHEGMEERr may
may ‘possess a structural feature or active agent that

indhedeppsconduit.egicecatheger wishp llursert. | Bresconfluig eay be tlexible or rigid, or

inpl ant ati on.  For exampl e devi ; reye
mep et ® e Sl POt oF PRy S8 gl o g e
pofiRineTitld Gonddit nyéatitfebthah tHoBrodntbpbionb¥n additied, the distal
coati ngs, physical surface treatnents, and/or .
poftioas Hr conp iy sy be|varipeHy argwdedin facilifate pesitienipg and advancement
ti . _ :
of Flco Bt o RAAE BRECosdn O P KR AplcCHE Bl DOfon may b angulated
froaufisuattesabontc] 16di frgmsibeutdi°dalabeutd 36t Stoar abhodad® to about 90°. If

anti-inflammatorige for. exanple,.includin h
e T Mhstal B OF Lot $uie o PO EB SR gl
antibiotics); and 4) prevent device mgration by

speci f i[magt The c@ﬁdd?ﬁ%%j} ¥&mal & BbmOh %ﬂ&oﬂﬂﬁh@[eirﬂﬁerial including,
features 35 VD 2006/ 107057 PCT/ US2006/ 012484

bui m dimpitedae epinless siecl gad peseof isuloysiiteyumidioysgyg. fckel-titanium
allgfs? goltyPnepsr, g}ég rf)tol};%kh%iflénlergnﬁ %515‘31%81% thereof, polyethylene terephthalate or

copolymers thereof, nylon, silicone, polyurethanes, fluoropolymers, poly(vinylchloride),

and combinations thereof, depending on the amount of flexibility or stiffness desired.

[0129] The inserter may be preloaded with a single paranasal sinus device on
or within the distal end of the conduit, but more than one device may be preloaded if

desired. It may be preloaded on or within the inserter by the physician prior to insertion or
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i nclude, but are not |limted to, alcohol,

chl or hexi di ne, iodine, triclosan, hexachl orophene,
wanaesiotaser - based agents (e.g., silver chlori deCcTaiskoneni2484

oxi de, silver nanoparticles). In other variations,

the surface of the device may treated by a process

(e.g. ion enbedding, plasma etching, etc.) altering
praibeelep oy or &\aﬂhnpme pmsettelemrmfg thhmanufaétanag pfoctdse Qimeiaceess through

in order to ent i,of i | 0
a sk OO T SESH oo e ion s Qe bBRHeh the conduit, the
shéEHPﬂl‘éy bk 8&t¥actlde8 SRMbSy Yy e nH§a°2 oﬁi@n@fﬁﬁﬂ!@vﬂfeu df the cavity
fusion and effect ‘beyond the physical |ocation of
memt@r wee@lprandlm §h¢rsreug@fqm ofiarsheash Blsp eryrgs theregvity member to be
art | [ 1. fl.0 NS .
deﬁﬂ%ed C[g £20 1§§ élS aeo%c}ce)nyi/rll %e unaeggar%y \ﬁloﬁﬁugé Eételf’ 1nJlQ<%1H% double

banxmd dilthﬂver@fkriomrlﬁmﬁrt fa by adesicédibk@ighahe nﬂmtnrla&hmdult until
rel eased drug at bl ockages_when the nornma

therh?@@@n lipsayathing BTGty MR dpfladignof thfhliﬁéle@atwby causes the
358 A SE 308 AL RO 0 6 e
conffigeatim andrahtani thakinb cokigygesl. atnl emiasat.‘speahay also be used while

nmycoci i ar sfunct.jon or, 01I| snDt'Lit. be
PO HpRIPE PGl B A S s & ot e P rdionin g
ele@ﬁo&uter?%abf a'lsrcbfﬂe%?ﬁﬁiéﬁd' iffecdag anti-infectives, but

a so I ncl udi ng chenotherapeutlc agents), so as to

"chem cal | y open" the bl ockage and to increase

t r eat nE30bf Thadoltrwing éasom@@ls Brovides en exgiaplagt Wyt a how a
s O e STt 8 o 3 1 A B U OB e
typicalyahélodestaodisteportion, asinsslediovnsits aﬂhspsdzﬂ dohﬁgmatlbmay the distal

This contrasts wth previous and current tgﬁgchl n

poRtiqe, a fiadles AGPEH! BEGRE B Binspp ke sheatheeATECtRY, K ipeipple knob.
Uﬂgln?ﬁﬁﬁigctﬁe F%rag&}ﬂe\l&oﬁ Qkﬁoﬁ RoREAGExihfll r{@ébﬁf‘tﬁ@hzq{?@eeand

I'n ‘addition to treating any one of
shda”béy dé}:doyeﬂlers'e]f@npmdm wasalgdbte of thesleviven di ballons cathbiier may then

vi ces des b her aced. dur.in Qr._as
be SV AT oAge S ghe et grio i G aLPoHiR 8 pidpdFier and

infldied RR&YEALhE RInBE UeNEd, QBciPAs thd BleBbRUBEH 40 oSS! 4A-4B,

passages. For exanple t he device nmay be used during

or as an adjunt to such Iprocedures i ncludi ng, but not
linted0k3d Thg mathgfeipreparing the dev1ces of this

in J518'1’?' W ne?%n}; A]ﬁ%eﬁ'ci”‘éﬁlc 63)%?[ ’actfl\;e%%gh‘?&ﬁ%)l ALl rused form of the

sur gl ca or a

ca%(amﬁfmgerr bndlgﬁlrelsﬁslyz knmfce dedlﬂeyl, b |nmy§3esmai®djwany one of the
i ncl udi ng. the expl orati revisjo epair e
RS RIS GOV B J1OT SHBDIS, tp Apic %“fm@hbe Beds gsuch

pr(?deﬁslé§ &s exthﬂﬁJ Ll Qgioh I?)F f& MBI dEhS b %ﬁm? 85mb R casting; welding; and

dectonyj, “maxi|lary sinusés, fron si nuses, or
ottsp enofadtusing uws\)q,uespwbl} ;lmownuvﬁnle artr(e ga nyttlpg rapd aﬁnqaheg) The
si nuses, and ssa

SIRRETORET S oL HTE P by D IR0 Bt SerTarpatiting

forRiey B%lfeﬁﬂil@loﬁbiﬁ}é@t@ﬁ Y SERr Rloldile dragsingpassages,
i ncl udi ng throug

EXAMPLES

[0132]  The following examples serve to more fully describe the manner of

making and using the above-described devices. It is understood that these examples in no
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34 WD 2006/ 107957 PCT/ US2006/ 012484 nasal

trans-ostial, and external puncture approaches (such
waoteshwmigh antral puncture, trephination or PCT/US2006/012484

"Cal dwel | - Luc" procedures); surgical revision,

di ssection, reconstruction or repair of the anatony

of the paranasal sinuses and nasal passages, i ncluding
wagsyrve éortimal the scopadif tiss mvertionf buaethenawprestuteed fgrillustrative

bodi es, |esions, adhesions, defects, stenosis, and
PUBOSul a of the natural or post-surgical anatony;

ligation, cauterization, and abl ation procedures to

cont rojo133pal Fattbadiong tmlﬁ)ubaznfg éxai%%‘ie%lﬂnﬁteﬁf}ﬁoy %nIeB@otherWlse

anat ony of the paranasal sinuses nasal passa?
indigatesls conyerHpnah &ch@nu@%%fm%@@eu@cqb Erriatioangedigingl chemistry,
r equr
o425 SRODAGHIAL 8 of BROBE UG e BREE T Okin kb n
htérammt IRfftsts Haoe beawangd to ensmeycdmmcycba'th regpecato mahbere(e.g.,

agent to treat rhinosinusitis, ve a structure that
ama?l%%ﬁmgeqa&%ﬁéﬂ DR TOGHF SHPCEMEA ST g e Ao Shosiibe
acdoPh{BI, 1)10 mﬁgssqgﬁﬁéﬁb@ Bﬁlervlﬂéé/ z)aﬂs sl g}AFtE Y %vel%’}ﬁ,' tERperature is in

irectly or indirectly presérves pat ency, as
degre¢s Calsiubh €D and puasira g 4t banesyaguesphsric presdurd absea level. All

i on., The. devi ces ned t.o.. nclude any
ol AnabeabiRITe B uPEsrERE fLFE aove
[0127] Delivery devices and net hods of use. The
ExRapRnaswklt Fixfusiofl 0¥ Fies Coltaiidpes prandemettsnetfigodié nus
using various types of sinus inserters. The inserter
may include a conduit theter with a | unen.

The coHHdt n@ff ydedtHiklomditet as maé? Withgpomefagpng furoate and
po?@Lgﬁﬁﬁle 18- @W&ld\éf "Vﬂegﬁsg&?ﬁﬁﬁéta%nesﬁﬂcfaft@ﬁﬁﬁerﬁ‘1119{?19 device was

I en ortion of t cond
5 wiiy ntmneiasohé eﬁrroaﬂaa The pely(ibb-)lacmwa cpeglydodide) wWas esthotichprmed, with a

molgt i h 830 Btk S0ty Syes 108 ahd Rk inhEntat Bt Shlt dLve. The

1nk@f~en€ bﬁcé‘s‘i’c?%stméﬁﬁr%bl ah3d°tawith 05298l 8 Hmdr@bn@naaRdLin

t he di portion may be angul at ed from about 0 to
chlgrdonm.175, from about 0 to about 135, or from about 0
to about 90. If desired, the distal portion of the

d
Conoor (98 SISRAEPALTRAAAE UL e ot eyt
glycolédd) ¢9.6 gm) dmre drsedslvéd ini hettlylene clibrde{40gsn)s tZe ein fid was cast
LS al|0y3 Lum al | oys

frofy tog s bing sl e 'at & g repdiied 1 @ Vagliunpyepdppds-ahours to
renf\R rsgmhs g e Jl?ﬂ&ﬁfe’ 9'c¥§tfﬂ1¥1| \mecuk ﬁﬁ@ﬁm géaﬁpreﬁlmately

copol si |1 cone, yur et hanes
10420 ummozpdb ymiai@) 1 pbinp hmgy Neht @Tlmi@)()lselah’ibdcbﬂﬁr%a% imets

plaipiefeR utes WEEER M0 Bre'stst ST Re, tmetifiis Digey'if a 8b1id block of
ste8ll BbeEgERAnInt Hardets Al HoBETANAMMNi g e Swiley h6l8ovP Bore about 13

mm in diameter. The discharge of the core has a shoulder that allows different size “dies”

to be used based on the desired diameter of extruded rod. For this run, a custom machined
die was used with internal core dimensions of 0.3556 mm x 2.0015 mm. The main block of
the Tinius Olsen has heater bands encased by insulation and a shroud that allow the Tinius
Olsen to be heated to a desired temperature. A thermocouple was used to measure the
temperature of the block. The control system then uses the thermocouple values to either

turn the heater bands on or off. Throughout the extrusion process, the heater bands will
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or wthin the distal end of the conduit, but nore than
one device may be preloaded if desired. It may be
wonreaelepatsd on or within the inserter by the phpeTaiS206/012484
prior to insertion or 35 WD 2006/ 107957
PCT/ US2006/ 012484 prel oaded on or within the inserter
during the manufacturing process. Once access through
swick pfasd 08¢ maindaindhe dsted topnerasaree d'he east Silmatripsnaprasximately

n..obt ai i t-h t he conduit he sheath jmy. .
4 P Per R o el Ppd ©IEERES hod W BB od 10D 8 chacging
rodi@us placed ih thdeore a¥ tHe)Tinile ORA td Sorgplehs ©%PRMdiang a Wdight of 10 kg
retraction of a sheath al so causes the cavit rlrbe

€

nme r
wap plaged ogy sl gl o the ghaggingregl te gid isithgycempagtipe ohthedlend. The
o D holadi o _
cafEPHER Aoncliy (R0 ol A6 Tor GG 28 A0 lePan gxrusion Load
of 16,000 gin wiseplhaeden theclidnging ood) thet plugtriak rerhdved fednh derdischarge

i i thin thy ' . lnflatio f. th ) )
ot PO (BB S &8 HTPPOR AT Yo nEngted fiom s dipgharee, it was
pufllEPMits 4 bodley&BIABIRAGRE HMENSohOD.3-0.4AnREE 00 2 mm). The 4-

expanded configuration and contact the sinus cavity
gmyeliarge affordetdbd ¢ eggmendsofadxtrudérblibss sdchwhviving a pogiht afabowtgl 00 cm.
the inserter to aid with visualization of the ostium
EXRbABL A0, BOOY S0 0P FLEl ESHERGAY Slok NIBYALFE Fifoate and 2 wiv
ENMproyead 11 needed. [ULs3U] ftne 1011 oW g aesctt Pttt Ot
TriptlgV Citese an exenpl ary way of a how a single device
m ght be deployed into a sinus using a sinus inserter.

The si i ter. .typically inglud di st al ,
R TR A SRR S ——
cit1|‘21'fb tbRtdLSSY ahd &%ﬁL@Jbtid@Lch’;ggs%ﬁd?@ ﬂﬁ'ﬁﬂkﬁ!rédbxflg%&%g%@ furoate

unen, and” a sﬁea h connect to retracta
cotdpuirin thel deivivg wased wetamomatabanekfinmate. Theepoky(B.-lmotidsco-glycolide)

imally t but t d..slidab lLoy.th
wegitst dPpad i 5 e Og o7 0 bt et b oot p Y jatFent
viseSdityRiren. s May/gt MEHR inkReRoNRBS80whIheaafbdt80 PORRM @6 gm/dL
the conduit into the distal portion of the inserter

polymgr conpeniaation inshloxefard. t he si nus device, such as the
flexible mesh 40 of FIGS. 4A-4B. [0131] Method of

manuf afj1dhp. F%‘ﬁngﬁﬁﬂag’&eq{m%fegegf e%@ gﬁ%ﬁylgﬁt}e’a{tg £52 8h) and the

this nventi on w gener al
polyé@bLiladidascoggtydolide p@ehgmpwerealigsobred tits eitly] doatate @O dnhle A thin

cavit nber, and the rel ease kinetics, desired, but
flg 35 st et e SR Eo AL cati iR BRIrRd R 8 dac i fren for 48-
96 hBurs RS redfidve rEQiuR M/ IShe dhlbRidd e The 885t TN W dTRHRo Bn strips

SUC.h processes as extrusion; Injection 0[ f orm
approkidhatedy 16126wnmfwidenand i 00ré5@ mombong n dlextve TitiivrgQlsem ¥odel UE-4-

7o LS AR R % RIS R PO e LB s
blooRbf SteelBbiit S0HMh infdddmEer 2 AbBSETC0GhmMHi S Tong WhitH MBoellow core
formed by slittin formed by extrusion, injection or

abayt A d mrpdl diamgtero fl“%@ dischaige of the core has a shoulder that allows different
size “dies” to be used based on the desired diameter of extruded rod. For this run, a custom

machined die was used with internal core dimensions of 0.3556 mm x 2.0015 mm. The
main block of the Tinius Olsen has heater bands encased by insulation and a shroud that
allow the Tinius Olsen to be heated to a desired temperature. A thermocouple was used to
measure the temperature of the block. The control system then used the thermocouple
values to either turn the heater bands on or off. Throughout the extrusion process, the

heater bands switched off and on to maintain the desired temperature. The cast film strips,
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EXAMPLES [0132] The follow ng exanples serve to nore

fully describe the manner of nmaking and using the
wahosaotsscri bed devices. It is understood thaPCThssm®e/012484

exanples in no 36 WO 2006/ 107957 PCT/ US2006/ 012484

way serve to limt the scope of this invention, but

rather are presented for illustrative purposes.
apr&iBidiel ¥4 pht) evepoloaded int the Tlimius Otper xduigh lesl beeh bquilibrated to 120

°C.¢ RS T IRA T B P B! o HASRBThO SPEtEe g blond and a
we%ﬂ?@? £ ky was S’edt &etht K& of WRICRA ﬁfgerowtcs 5idhn Eﬁéeco%ﬁdabﬂmn of the

he art. uc techniques are explained fully he
blehd.t Thaequikbratisf tme $orttihe blepé emmniidmtetdcfoeamw 80 aunuﬁsa c&fter an

xR o BT RN s T RHLEn o

theiRUh@e BRaa6 @@g&ﬁ&l@ﬁeﬁmmnlﬂaﬁ eAs tetibiboatider ghhiettnided from the
parts are parts by weight nperature is in degrees

dischared, ifsvasqullash 4sipe e senYRyOF belbto the desaned dimersigadp P04 mm x 1.0-
I
12 IE 4P Sie EGlapt 2110 o AERARE B RUTLRDERNI0NE o Length
of &éplut 1@xEmusi on of Fi ber Containing 5 mﬁ@bhbnetasone
Furoate [0134] Extruded ri bbon fiber was nmade mﬁth

el HAB r Sasinietsaeoions BF B Tvisht e (e i fpgtaton

tecl’l‘ﬁﬁues%lﬂlarffb mtd@%@d frPE%ﬁlﬁes Th&d 2. Table 1 below lists these
pol'y(DL-1lactide-co-glycolide) was ester capped with a

formulagion camipositionsAGwBE Brying emodets gf oslctasenafodigdlasticizers, and

i nherent, vi s 1 dL/ t
potpPagRCR MBS bertr e dben R Sonb Rl asrrats.and
megTER thlcide P prépLbimatediabiopladeQadSin eEtrﬁ&ér rmrret asone

furoate (0.5 gm and the pol y(DL-I|acti de-co-

glycolide) (9.5 gm were dissolved in nethyl ene
chloride (40 gm. Athin filmwas cast fromthe

resulting solution. The cast filmwas dried in a

vacuum oven for 48-96 hours to renove residua

net hyl ene chloride. The cast filmwas cut into thin

strips approximately 10-20 mm wi de and 100- 150 nm

| ong. Next a Tinius O sen Mdel UE-4-78 nelt

pl astoneter was used to extrude the cast filmstrips.

The Tinius Osen is a solid block of steel about 80

mmin dianeter and about 160 mm high/long with a

hol | ow core about 13 mmin dianeter. The di scharge of

the core has a shoulder that allows different size

"dies" to be used based on the desired dianeter of

extruded rod. For this run, a custom machi ned
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Table 1 - Compositions of ribbon fibers prepared by melt extrusion

die was used with internal

mMmm x 2.0015 nmm The mai n bl ock of

woaasocheaser bands encased by insulation and a BOTMS2006/012484

that allow the Tinius dsen to be heated to a desired

core di nensions of 0.3556

the Tinius d sen

temerat e A tb'lgrjngﬂupl e was _used to nmeasure_the

t eppey atur el of| the bl ek, | The gpniral| system_tthem uses
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about 13 mmin dianeter. The discharge of the core has
a shoulder that allows different size "dies" to be

waeawd/bzsed on the desired di aneter of extrude8CT@82006/012484

1.22

0.39

2

PEG 1500

NA

Methylene Chloride

0.25

69:31

4

0065-40

For this run, a custom machined die was used with

i nternal core dinensions of 0.3556 nm x 2.0015 mm The
mai n bl ock of the Tinius O sen has heater bands
encased by insulation and a shroud that allow the
Tinius Asen to be heated to a desired tenperature. A
t her nocoupl e was used to neasure the tenperature of
the bl ock. The control systemthen used the

t hernocouple values to either turn the heater bands
on or off. Throughout the extrusion process, the
heat er bands swi tched off and on to nmaintain the
desired tenperature. The cast filmstrips, 38 WO

2006/ 107957 PCT/ US2006/ 012484 approxi mately 4 gm
were | oaded into the Tinius O sen which had been
equilibrated to 120 C. A charging rod was placed in
the core of the Tinius Asen to conpress the blend and
a weight of 10 kg was placed on the end of the
charging rod to aid in the conpaction of the blend.
The equilibration tine for the blend to nelt |asted
for about 20 m nutes. After an extrusion |oad of
10,000 gm was pl aced on the charging rod, the plug was
renoved from the discharge area to begin the
extrusion run. As the ribbon fiber was extruded from
the discharge, it was pulled using a conveyor belt to
the desired dinensions (0.3-0.4 mmx 1.0- 1.2 mm). The
4-gm charge afforded 7-10 segnments of extruded fi ber
each having a length of about 100 cm [0138] Various
conpositions of ribbon fiber were nade foll ow ng
fabrication techniques simlar to those described in
Exanples 1 and 2. Table 1 below lists these :
formul ati on conpositions having varyi ng anounts of
nonmet asone furoate, plasticizers, and porosigens and
showi ng the use of different processing solvents
(ethyl acetate and nethylene chloride) to prepare
material to place into an extruder. 39 WD 2006/ 107957
PCT/ US2006/ 012484 G+ b EOv1l O~n OO 00 mO00O \O LO
CoON OO0OMmMO NO Vvi~O0'dInCOY MmMN'c - N.-+
MNMNTIr-+ OO o 'ONIiDOOMOO NONto Mto N 00
t ON Chm'ntoVl totoMmd - MmmmM
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1act1db)00r|;{élytﬁctidecbotgly&cﬂldg R p@ﬂy(ﬁé’aﬁ\' Wﬁly%;cme ‘_ll_:o cohﬁé) can be capped

Atolnintoln Into NM
or ha\(e(pc';ﬁ and ggoups. Tho desiney! fpticagpneyproprionate content in the ﬁber can range from 0.1

wt% to 20 wi%. To prepare a long-acting formulation of fluticasone proprionate, particles of

fluticasone proprionate and poly(DL-lactide-co-glycolide) or poly(lactide-co-glycolide) can be dry
blended in a variety of ways including the use of a mortar/pestle or by mixing preformed polymer
and peptide particles in a V-blender to form a blended powder. Next this blend or admixture can be
added to a twin-screw extruder having a machined die with a 2-mm diameter. The temperature of
the extruder should be about 120°C. As the fiber is extruded from the extruder, it will be collected

on a conveyor belt.

Example 4: Fabrication of Paranasal Sinus Device with Ribbon Fiber containing 5 wt%

Mometasone Furoate

[0140] Ribbon fiber as prepared by Example 1, was fabricated into a paranasal sinus
device in the following manner. Four strands of ribbon fiber were cut to approximately 35 mm and

then looped to form whisk-like structures as previously described.

Example 5: Quantifying Mometasone Furoate Levels in the Sinus Tissue of Rabbits During

Treatment with a Mometasone Furoate I.oaded Paranasal Sinus Device

[0141] Paranasal sinus devices prepared as described in Example 4 were sterilized with 2.5
Mrad of gamma radiation and placed in the maxillary sinuses (right and left sides) of 5-kg rabbits
through dorsal nasal maxillary sinusotomies. Three formulations were tested. These were as

follows:

e PLG 69:31 with 5% mometasone and 0% triethylcitrate (TEC)
e PLG 69:31 with 5% mometasone and 2% TEC
e PLG 69:31 with 10% mometasone and 2% TEC
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Flfteeﬂ 'faQiB[ts GRatithptintda. We%&xts Wea€ Inhpiéﬁted)wnh each device formulation. The
(lactide-co-glycolide). The (l.actide) or

dev1ce¥§dyeﬂ p@&gqt%at@gpr@;{%ly @/@5} 1x gﬁer@@ls @aﬁﬂgalantatlon over a 5-week period.

The mucosa of both right and left maxillary sinuses was removed completely at the time of
explanation. The tissue was rapidly frozen and the amount of mometasone in the tissue was
quantitated by liquid chromatography/mass spectroscopy (LC/MS). The amount of mometasone
maintained in the tissue over a 35-day period is reported in the table below, and is equivalent to 10
Mto 107 M concentration at the desired site of action, at all time points demonstrating a sustained
release and bioavailability of drug at levels of tissue concentration which are known to have

therapeutic efficacy (see below).

Mometasone Levels Measured in Excised Sinus Mucosa
(micrograms Mometasone per gram tissue)

4 day pooled 14 day 25 day 30 day 35 day
10% Mometasone R 1.41 183 139 97.6
2% TEC L 5.95 7.57 152 335
0.915
5% Mometasone R 0.823 1.01 1.44 0.76 81.7
2% TEC L 1.17 No peak 443 86.4 153
(st dev=0.18)
5% Mometasone R 246 1.28 2.11 178
0% TEC L 2.57 0.54 158

Example 6: In Vitro Release of Mometasone Furoate From Candidate Compositions

[0143]  The in vitro release of mometasone furoate from candidate formulations was
determined, and is shown in FIG. 25. To carry out this in vitro release study, each device was
placed at 37 °C in 1.0 wt% sodium dodectyl sulfate (SDS) in nanopure water, the receiving fluid.

At each time point, the receiving fluid was removed completely and fresh receiving fluid was
added. The amount of mometasone released into the receiving at each time point was quantified by

HPLC.
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or have acid end groups. The desired fluticasone

proprionate content in the fiber can range fromO0.1
worbect107930 Wt % To prepare a | ong-acting formuPariusznoe12484

fluticasone proprionate, particles of fluticasone

proprionate and pol y(DL-|acti de-co-glycolide) or

pol y(l acti de-co-glycolide) can be dry blended in a

vari ety of ways including the use of a nortar/pestle

or by m xi ng preforned polynmer and peptide particles

I e o forma bl en er. . Next [ .
o en @V ST St e B E el gtpe B PV gy 35, cumulative
releas@ asf ﬁlbﬁl@fasch@\'fhfb@te&"rdﬂﬂﬁ h%lﬁdméﬂa%n‘émt’/hTECZfrB%ﬁwdé Aot @% at day 7, about
tenperature of the extruder should be about

11% %téiat/ Hé. 3ope}4% gt daytZlundrbpriola’e Aicdagxfr Hgethe Sip mwnp1ascﬂ@/0% TEC
fiber, g@kﬁl%&eerqom%scﬁleqagé’sgmg Qﬁtlthﬁ %ﬁ%}gﬁl e?oelﬂfbl Og/ﬁlgf’d ?qt4! &dut 12% at

Par anasal Sinus Device wt er contal ni ng
day 21 aml ebouwzret dey@Rfe The rS%mem[:ta&m@p"/RiF BEdibef cwnulafa‘ee mometasone

BRSSP APk U8 SRR v 2.

For thé i1 O%Qﬁoxﬁetbﬁfnemet EEC tﬂbet, euraﬁlaﬁwmmbﬁkqneaaemmmed foetie about 4%

ped to e structure S, evi ou o
at dayﬂe%é’r%"lﬁ‘é&ﬂ 1l é%éh%ﬂ Y@I aeﬁé%(q %")G‘F‘}ﬁ néf@flaﬁ% H@J&iﬁfﬂé%tdéw to i vivo
polym'e?Uf%li@g‘rhdhtlBH ﬁn@bl@&iﬁnc-g'v%ﬁ \W8mBhistReARInk AirbMIy dHBerved as described above
Treatment wit Moret asone Fur oate Loadéd Paranasa

lntheS&W@§0mﬁmh@ﬁ9qdlkul] Par anasal sinus devi ces prepared

as described in Exanple 4 were sterilized with 2.5

sin u[SOQIIS G tsﬁégi‘r::zng?ﬁg?{éllg!%g g}?%léggg%é Elgl}l{'dr?gdblgﬁ?fdl ] Sn di a¥ epithelial cells
indicatd*drogj gdmcclmw'u)ln dosssi@bpomsexéurveafyr the mesiopaderit gbicodimienads, mometasone

ations were tested. These 8 . follqws: . ~PLG
furcat, A Hu ok St SR fing 1 TNt T o e BoiaP Ry By vels of
transcHpipraPiedgonsk kil (BYMOITE trwatotar pnakiRh FaxScriftlonalb@spdhse was seen in
w th 10% nonet asone and 2% TEC 42 WO 2006/ 107957
most qa@ﬁ/hxé;?o 0d (aremler) g g9 cemrbionshrel Ded: it/ MEHclfbgye been accepted
as equlr'sﬁa?éﬁlt fooéfndtl‘? Hly bb1hte@Weth i£Pio ﬁioﬂé@ 8BefBbacdd (RoMRRan C. et al Fluticasone
bit. Fifteen rabbits were i npl anted. Five rabbits
Pr0plcmtegmd rhmraﬁa@@ie Witoateddayi Equivalsat Tronseniptienab Rotemdies, Clin Exp Allergy
V€S re explanted at approximately weekly

20&3??t%¥ba.%ﬁpost i npl antation over a 5-week period. The

nmucosa of both right and left maxillary sinuses was

r enolfdd6]c oA ipeblédayions, paterds, tandrpateit app};i(pdtianmctitedmere‘i'rhae hereby

mcorpoaa%q#t@r Iil\? iesr{fg pl\ul\gxlg% efa{'argﬁ'te ﬁn of gl? glg%gs?;s ?qnﬁg Ig%ng EXtOt 28 1f%agh 1ndividual
pubhc@fkﬁrQ Rl AIg bt AR kat@Rew b gpeutally hhd Mdjvidubile 1@1@%& to be so

t t d the t
1ncorp'9*éartqr$.%/e qegesrgrggo Nn;glal?g@ilg ﬁ)éeglogﬂﬁ 1@3@@#{%3# elé{;%\é %E%c?ibec? in some detail by
way oEARYRlofhd Rardfle For purposes of clarity of understanding, it will be readily apparent

to those of ordinary skill in the art in light of the teachings of this invention that certain changes and
modifications may be made thereto without departing from the spirit and scope of the appended

claims.
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Mto 10"7 M concentration at the desired site of
action, at all tine points denonstrating a sustained
woebwas®sand bi oavail ability of drug at | evel sPOT/US2006/012484

ti ssue concentration which are known to have

therapeutic efficacy (see below). Mnetasone Levels

Measured in Excised Sinus Mucosa (mcrograns

Monet asone per gramtissue) 4 day pooled 14 day 25 day

30 day 35 day 10% Monetasone R 1.41 183 139 97.6

200EC L 5.95 7.57 152 335!‘:@9 8\%5 5%vbnet asone R 0. 823

1.01 1.44 0.76 81.7 2% TE4IMS17 No peak 44.3 86.4

153 (st dev = 0.18) 5% Monetasone R 246 1.28 2.11 178

0% TiWhatis SlaifePasTrewldd dedReanpbe piectdd byiltetersRatepasethe United

Monet asone Furoate From Candi date Conpositions [0143]
StatesfHe in vitro rel ease of nmonetasone furoate from

candi date formul ati ons was determ ned, and is shown

i &l davicd For tk@tik@h F)Maﬁ’eléﬁl s‘iﬁiis%oﬂlcﬁtlé/rié ngjrfsﬁig%&eltﬁfdéﬂl\ber a nasal

each device was aced % sodi um
portiog.crnd ong pr warefagtise wmsﬁor ﬁwa\ﬁ%ﬁﬁldpkqw@ wat er, the

receiving fluid. At each tinme point, the recei vi ng

f bui I

" B Y ARNEC, Bl ARl 41BN b taton
permitsebedariaedo ptssdlaohglt 4 stpugpstinm onagrgigaln cieftied fengstratiopag] a second

WD..2006/ 10795 PCT/ 2006/ 4 [0144] In a first

expanfipd YRFEG B AP E P BR S E SBI5 as shown 1 FIG

25, cumul ative rel ease of nonetasone furoate froma 2%

mdnfFhadomne/ Gﬂﬂa'ﬁﬁQ Whdpein theasvidp owembéfindhe ekpgnded cabbgitration has a

surfacg gvéé@%olg%% r%tweth %@éﬁ% g{q%lg%og%gomptg%t ql% uet co apseg configuration.

cumul ati ve nonet asone rel ease was about 4% at day 7,
ahoThe dOA0eAIf ottty 21vheréibalbe cati2Pm@nbediaythdxpanded cahfiguration
12 at day 28. The 5% %Tf sane/ 2% TEC f i ber

substagtially eonfasts thomusosebieiacs o the SRUSG¥I%hout 3% at day 7,

about 7% at day 14, about 9% at day 21, and about 9%

ak. ¢y dikSee offcPdimt lh\QhelQ%)tmtoaM@éCZ% Egéﬁtsf arb@dleased from the cavity
cunmul ati ve nonmet asone rel ease neasured to be about 4%

membgt. day 7, 9% at day 14, 12%at day 21, and 12% at day
28. Additional drug release due to in vivo

6. The device of claim 1 wherein the one or more active agents are released from the nasal

portion.

7. The device of claim 1 wherein the one or more active agents are released from the cavity

member and the nasal portion.
8. The device of claim 1 further comprising an ostial member.

9. The device of claim 8 wherein the ostial member is configured to maintain patency of the

sinus ostium.

10. The device of claim 8 wherein the ostial member comprises one or more pliable

filaments configured to anchor the cavity member within the sinus cavity.
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pol ynmer bi odegradati on and cl earance was denonstrated
and directly observed as descri bed above in the
woiesue7soncent rati on data. [0145] Published i RCYiUS2@®6/012484

cel lul ar nodel s using cultured human airway epitheli al

cells indicate drug concentration dose response

curves for the nost potent glucocorticoids, nonetasone

furoate and fluti casone propionate, beginning as | ow

as 10.12 M (piconolar) and EC50 | evel s of

transgript.i o .response at 10.10 M (100 .pi copol ar ; .

bk BhF O i SRR sl smerai bt S Tt material
confi@R&E® abyholGhekaMiy ARAGBDWAD Y ditiscangent rati ons) .

These in vitro nodel s have been accepted as
i yval hi ghl I ith i [
el B BV et iR, YRBTIB e T 3V EPRTRAHE lgsed from the ostal

memH3F.0pi onat e and Monet asone Fur oate Have Equi val ent

Transcriptional Potencies, Cin Exp Allergy 2003; 33:

895 - 901). [0146] AlIl publications, patents, and .

D a8-ehhe g%qq of slairg Sovhersin dherae O /oxg activg pEaRfs are released from the ostial
memﬂepgﬁtﬁ’i%é’sti@qmﬁﬂbé}.ef erence in their entirety for all

purposes t0 the sane extent as if each individua

publication, patent, or patent application were

spécilhe deriteyolglnimiSrivhereid the dng of myreastize agantyase sedeased from the ostial

' reference. Although the foregoing
nwnﬂ#ﬁ%gﬁ@?%%%ﬁgggﬁéen described in sonme detail by way of

illustration and exanple for purposes of clarity of

uhbleThe dewidernd claimn 1wivlidreih ¢hernasal ipbstioampuupesits ont or owes@iable filaments

of ordinary, skill in.the .art. in |ight of the teachings
configyed Bty methoe b bne el ana

nodi ficati ons may be nmade thereto w thout departing

f A 6nThéédeviqei dfictairan dviseeip ¢heaiavithmemp precodedisescor@i ofgnorel gliable

WD 2006/ 107957 PCT/ US2006/ 012484, CLAIMS What i s .
ﬁlam‘i?ltsa‘ioﬁlga“rgg z‘h@\%?’ %‘ﬁcg‘ S£§W*‘é‘& Of%e Govify Beraby é@“b{zhe SEYE EFVLLY-

Patent of the United States is: 1. A device for

t 12aThd@evacedicBitad alheddin e cafiffintmber aifRistsSdn@®r aore pliable

cavit negber, a gasaj partion, and one or nore
filamegiy qa@égﬁrg Hrancher taeiettal PItoR-el ease. 2. The device of

claim1 wherein the cavity nenber has a first

C 08| TRS&HiceUTlciadiiH Balhe@éin tRavitPREMbES nAsAEpHEMM, GRd b&ial member

pass through a sinus ostiumor surgically created
Cmﬂpﬁﬁﬁé@?%%mmghbaWﬂﬂﬁisecond expanded confi guration

after placenent into a sinus cavity. 3. The device of

Chal Thedd@oFlchith 18 wiRKid the TRNBEhethBer! RBaIHOPAGHIGAd ostial member

configuration has a surface area to volune ratio that
compiise the)grsneabio¢omipaiiblgmesierisded from that of the col | apsed

configuration. 4. The device of claim?2 wherein the

CaYI e ARARYT clafn 1B SR HRAARL %%1%21{19&[ ﬂsgl%rtion, and ostial member

comprise different biocompatible materials.

21. The device of claim 18 wherein the biocompatible material comprises a biodegradable

polymer, a nonbiodegradable polymer, a metal, or a combination thereof.
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substantially contacts the nucosal surface of the
sinus cavity. 5. The device of claim1l wherein the one
wonRos®sact i ve agents are rel eased fromthe cagrtug2006/012484

menber. 6. The device of claim1l wherein the one or

nore active agents are rel eased fromthe nasa

portion. 7. The device of claim1 wherein the one or

nore active agents are released fromthe cavity

menber and the nasal portion. 8. The device of claim1l

t osti al . menber devj ce of

o B GEATia Sefnine pidrpapanie E@magmi%a blodegradable
polym@®i ntain patency of the sinus ostium 10. The device

of claim8 wherein the ostial menber conprises one or

nor e iable filanments configured to anchor the
ca¥i Tﬁe s c\lﬁiuiﬂ HE vherrin %ﬁerbuéieér&éiﬁtle;/polwemselected from the group

consm%ggﬁfe‘ %91;85&1'(11 ¥2p %9%@%);?%@%/ lgtétlde:@aegl%\ﬁ'dg)???;{zglh@dc@md), a

elnt rl ses a sh
poly(gheaodic jagid); aqm&vf(lagtilcr @ﬂd-t?@gb'nQllimacd)hpolyﬁamrdg/)/méyfo’éwlene glycol)
copofib oS Ftelrens o) RS GdorliBle-avootice

/poly(étlhylehé @Ec«iﬁ toplymerg iy (latfic acld)epoletetistenefglrbpicopdymers; a
are rel eased

P°1Y<a=1¥<i95h° @ﬁ@ s bilethyiepe-henD %%ta Y aefy lacticeacilspo-glygolicpgid)
/poly(glﬁ}ﬁeﬁ@ gBtol§ E@o@ﬁermﬁﬂoﬁ}(@aﬂr&l@ct@t@ My(@&ﬂ'r@la@t@ﬁé)\éﬁol%(ethylene glycol)
ents are rel eased m t he osti

copolﬁa@a,l a prdy (ortheesters a pqibré)haaahaé@ebfa roldhydraxyhusiateortapepolymer

[ 0 I
ool B R S RE SR RRE Rt PRETRRAG, Fotycap et 2
polyes¢ramilec apolygnhidifde; a'belydiimoianme();‘a pdlﬂalhylbnwbkbnylatd) d dfu;)olymer of
Vi t nber c i ses qne, or e fil
polyeBitps HyPaant s o PeRbSRE iRt poB it ray A0 Rid); o
polyetﬂeﬂmef afpoBAaLétIea §b15}b5&n6a%‘x‘ylbt‘é ap@l?(oxirﬁﬁylg&\)/pﬁ@(&ifypfﬂp@leﬁé)
wherein the cavity nenber conprises one or

COPOIW‘?TaHldebIFWSé)ﬁé?R@Y@QSﬁfhelfﬁﬁ’f ed to anchor the ost i aI

portion. 18. The device of claim8 wherein the cavity

NBfOehe dNRRVF cRRh DB WheredtiMhe %ﬁidbér‘ade[@é@&&meﬁ&mﬁrisésea a
bi oconpati ble material. 19. The device of claim 18

lactide{lgeddidg pohvanetavi ty menber, nasal portion, and ostia
nmenber

25. The device of claim 18 wherein the biocompatible material comprises a

nonbiodegradable polymer.

26. The device of claim 25 wherein the nonbiodegradable polymer is selected from the
group consisting of poly(ethylene vinyl acetate), poly(vinyl acetate), silicone polymers,
polyurethanes, polysaccharides such as a cellulosic polymers and cellulose derivatives, acyl
substituted cellulose acetates and derivatives thereof, copolymers of poly(ethylene glycol) and
poly(butylene terephthalate), polystyrenes, polyvinyl chloride, polyvinyl fluoride, poly(vinyl

imidazole), chorosulphonated polyolefins, polyethylene oxide, and copolymers and blends thereof.

27. The device of claim 18 wherein the biocompatible material comprises a metal.
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conprise the sanme bioconpatible material. 20. The

device of claim 18 wherein the cavity nenber, nasa
weandeiioms7and ostial nenber conprise differenPCT/US2006/012484

bi oconpati ble materials. 21. The device of claim18

wherein the bioconpatible material conprises a

bi odegradabl e pol yner, a nonbi odegradabl e pol yner, a

metal, or a conbination thereof. 46 WO 2006/ 107957

PCT/USZOO6/012484 22. The device of claim 21 wherein

58, AbP SRR L RLLE SRR 555 P RO AR g o
cobalb lchldﬁ@urﬁ,dﬁblte(h ey btaingess ke Chitetlui! Rtahe HEl@HBtanium, and alloys
Sisti of poly(lactide); a poly(glycollde) a
andcﬂB&??‘%@H%ﬂ to-gl ycolide); a poly(lactic acid); a
poly(glycolic acid); a poly(lactic acid-co-glycolic

agp d)l"he @@lléé(df@%ﬂnqet)r/ PWheréif FRYIR e nﬁ)lré’ £Rive agents are selected from the
yners; ycolide) /poly ethglene ol )

group&gg%ftmgé}f §nt1cglo gq:rg{qaggqts,@gu]@ga@meg,cﬁnndg ctive agents antl—lnﬂammatory

agents, Qﬁtlléééﬁitn 36}' Ql}lﬂéf:aﬂlv% 9&0+%%E}§erap%u&%rya(nk1§?(i}alas i¢ agen)cs, cytokines,
I'poly gl ycol yners CO Ic

decongestaifs, hpﬁiing(pe@mwmegb yabijandog d’xbfyarmmqlalaagpmb,yi(ﬂnambhmdulator or

imm G55 SRS G SAGL n BELY LI ERS SOt motstes

tyrosm@lahadeeﬁﬁibiltcﬁﬁl@egﬁd/e@ Ogbrbtelrﬁollim'leydfzﬁ:ﬁd& va@oconstrictors, and combinations

ol y(orthoester); a poly(phosphazene); a
'mmeikly(hydroxybutyrate) or a copolymer including a

pol y( hydroxybutyrate); a

P0.y Theddviddarf eRirh 20 vitleadid B8 She 0PmBR! AEH %@Hﬁtc%mﬁﬂses an anti-

pol yest eram de; a pol yanhi dri de; a pol y(di oxano
“lanH@¥WWé%%§{ene al kyl ate); a copol yner of polyethylene

gl ycol and a pol yorthoester; a biodegradable

PO .Y UhEIRARYE cﬁurﬁgb)(a(lﬁfgu{‘ﬂ’ie %ﬁt‘l %arrﬂnat@&l DELNEABREE w stoidal anti-

pol yacetal ; a pol ycyanoacryl ate; a
lnﬂmmﬁmvvégyéthylene)/poly(oxypropylene) copol yner; and

bl ends or copol yners thereof. 24. The device of claim

o TRy R ot Floth SES{HRAPRE SRR IR LRG3l i peed from
the ngpeqoeSlBtIW 2} i aoetorpmtgricha ong tiketdnadtasonerpidestose, amcmomde,

ot RSB TS R SHHE S
clocortdigne, goprepndls Odlﬁnlﬁisteﬂgleoclforlﬁﬁ%y (ceﬁltwk(ﬂn@eﬂékmh &564i8¢,e)
N TN L X TR I égiu@rq@@atmr@gqﬂene fluazacort,
ﬂucloﬂ%ﬁidﬁ '@hﬁetﬁe&gn@ ¢luhibR®e ﬂg@d'lﬁo\{@ﬁe' eﬁé@t%m Cﬁ&oc ﬂ+&5ﬁﬁ butyl,

| ul ose acet at es and erivatives t er eO CObO
ﬂuocodﬁlomlfy(omwh@me, gluperolone agethte, @blbge@bldblyd seBte, ﬂuprednlsolone

ﬂuran%glllioqﬁgttmﬁlc% e Pr (g)%r}é? %‘({/%\3? 0 ia{r}/on e, ha‘ii(r)]be?asofjproplonate,

halometasone, halopredone acetate, hydrocortamate hydrocortisone, loteprednol etabonate,

mazipredone, medrysone, meprednisone, methylprednisolone, mometasone furoate, paramethasone,
prednicarbate, prednisolone, prednisolone 25-diethylamino-acetate, prednisolone sodium phosphate,
prednisone, prednival, prednylidene, rimexolone, tixocortol, triamcinolone, triamcinolone

acetonide, triamcinolone benetonide, triamcinolone hexacetonide, and derivatives and combinations

thereof,
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i m dazol e), chorosul phonated pol yol efi ns, pol yet hyl ene

oxi de, and copol yners and bl ends thereof. 27. The
wdevictie795f cl ai m 18 wherein the bi oconpati bl e raraSz@b/012484

conprises a netal. 47 WD 2006/ 107957

PCT/ US2006/ 012484 28. The device of claim 27 wherein

the netal is selected fromthe group consisting of

cobalt, chrom um nickel, platinum stainless steel,

titanium tantalum nickel-titanium and alloys and

Cc ipations thereof. 29. The.device of claiml .or 8

A e o 22 e e o A TR Ao SPBtigRy mometasore
furoatby om the group consisting of anticholinergic agents,

anti hi stam nes, anti-infective agents,

anti-jnflammtory agents, antiscarring or . ‘

afti Prodgvicsoh claya 285\319{%1} the RefisragERtEoEBiFSS dgranti-infective agent,

anti neopl asti c agents, cytokines, decongestants,

hes! TRIJRARWRLIaN 3391t MBAnivitfedtive agedt YPRIREAF ) the group

~agent's, i nmunonodul ator or inmunosuppressive agents,
consistiag Rbentibesierizhgaetts, apdfungal @senfs, ptiparasiiciagents, antiviral agents,
antisepti l Joﬁ?o’inaﬁm%gljgyf.ecm es, tyrosi ne ki nase

nhi brtors, peptides, proteins, nucleic acids,

vasoconstrictors, and conbinations thereof. 30. The
dd&.i The ddviaslodiclain 35 wiherein the hig-infpetiveragent cempuises wa antibacterial

aentagents conprises an anti- inflamatory agent. 31. The
8M%devi ce of claim 30 wherein the anti-inflammuatory agent
conprises a steroidal anti- inflamuatory agent. 32.

The Thydodceall chimiBmvaditrenhthe entibacteeiaksdgentas delécted from the group

.anti-infl tory agent is selected.from .the group .
consisQh oF PR BT P BBl BB o P B SRt B Gpgrotides.
nitrof@b ke §hidbRnesA B FonAMidES, sulfoRs] eifRlybRs8NancHeydiRind agp d&ivatives and

budesoni de, chl or opredni sone, clobetasol, cl obetasone,
combigptirnsthaseasne, cl oprednol, corticosterone, cortisone
cortivazol, deflazacort, desonide, desoxinetasone,
dexafRd NASRNE cladth fi VHASRTR dedict I tRTiERE@REdifferentially release the one
di fl uprednate, enoxol one, fluazacort, flucloronide,
or mofd agtre¢ agesitne, f 1 uni sol i de, fluoci nol one acetoni de,

fl uoci noni de, fluocortin butyl, fluocortolone,
T hyoTNEL) 'o%elgnﬁ' LR ltti%%ﬁi@&é‘gteﬁtt i€ incidddB 54 BAABP 8n the device.
acet at e, upr edni sol one, ur andr enol | de,

fluti casone propionate, fornocortal, halcinonide,

h40.0Bke devide of claph §A athstein thalcorteLydhe comprisns aawbimeer.
acetate, hydrocortamate, hydrocortisone, |otepredno

ey ab ; [Haly ; |

et ol i TER O e ey B FLRRE PonlRis SRR polymer
predni carbate, prednisolone, prednisolone

252.dThe depiceraf nlainad e Stcomppising AP O & tloahpwrh0% of the one or more

aah@g%&ﬁpgfagihtprednisone, predni val , prednylidene,
I PIexo oné,'tixocortol, trianci nol one, triantinol one

acetoni de, trianci nol one benetoni de, triantinol one
héXathe davictef chid 1deBiceniprisieg abovd 004 Moioralo w90 of the one or more

active agents by weight.

44. The device of claim 1 or 8 comprising about 0.01% to about 20% of the one or more

active agents by weight.
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t hereof. 48 WD 2006/ 107957 PCT/ US2006/ 012484 33. The

device of claim 32 wherein the anti-inflammtory agent
woanrio®ss nonmet asone furoate. 34. The devi cePof/usk@ibm2484

29 wherein the active agent conprises an

anti-infective agent. 35. The device of claim 34

wherein the anti-infective agent is selected fromthe

group consisting of antibacterial agents, antifunga

agent s, antiparasitic agents antiviral agents,

aﬁg' ?ﬁ@%@% ovf\'%%?nelﬁg { he Il?ﬁ?lg aﬁ uz 8 I’//(étogggy]tt l%g/?)ﬁé}/l? Que.or more

activeaigelambybmghterl al agent. 37. The deV| ce of claim 36
wherein the anti bacterial agent is selected fromthe

u |.ng .of .am na cos a hen| ol.s,
an8 St SORY 4l 1 2 Pl 6 3% Rt a8 e ome or more
activenigéntobyimvaipht. qui nol ones, sul fonani des, sul fones,
tetracyclines vanconycin and any derivatives and
ons .t 38, The deY| ce of claiml

wher llleh IS %4 8@1‘ "Y}gefed%ﬂﬁpatﬁpéﬁ figusrondition g selgetey from the group

ting 6Bsitus iRBarMatiorPduct® fhcAbidl ¥EdR 8 g i itis;
conSlSolfgcl ai mll ?Nher é(l) n L%ehe agt Ive ageﬁﬁﬁé smll%%f%%}hg:ﬂﬁy fiette sinusitis;

chronig é%?ﬁ& graqdiniis; rhigosinusiis; sinwsitisahitaecuos aftsr FESS 3@per respiratory
tract 1&@&[0?1‘5 Nyt %éfapaaﬁgoﬂ%uﬁ% rb%\ﬂ]%ﬁloﬁ}agr%ﬁfl&%s O%ISTI@(F%{SC gﬁ,gl;hieg ékgo%}c diseases

devi ce
of the mf)@d%@ﬂdeﬂﬁaﬂ’MIéS [lny}gllnﬂ‘ tradiitisT hasabiewi strmis qzblypbsis MedplmsSof the large
d sn¥s abo 0.01% t o about K 40% of the one or nore
ands ?lt rwa a’ tn§S ISy A masopRAyRY MmAIS i co of claim 1 or

8 corrprl sing about 0.01%to about 30% of the one or
. Theatevice ef elgiant s whyreinethe piranad4l. siftR oML R sifus SlffikiMation due
8 .conprisin abo 1% to about 20% of the one
to f““%ﬂ”n?ﬂuﬁngosc RS 8‘?’{{/ %@gs)weu ght. 49 WD 2006/ 107957
PCT/ US2006/ 012484 45. The device of claim1 or 8

cATPTHeslenige aboldim 97 Qhéfeinth@pabiiasdAHnRodd}8orPR ShiRbsiARiIE.
active agents by wei ght 46. The device of claim1 or
01% t o, about 1% of the one or

OfR n bou

rr%OC ercfe\sffce 8t glalm { further comprising a substance that prevents biofilm formation.
51. The device of claim 50 wherein the substance is selected from the group consisting of

alcohol, chlorhexidine, iodine, triclosan, hexachlorophene, silver-based agents, and combinations

thereof,

52. The device of claim 1 wherein the surface of the device has been treated by a process

altering the physical properties of the surface of the device in order to prevent biofilm formation.

53. A device for treating a paranasal sinus condition comprising:
a) an ostial member having a proximal end and a distal end;
b) a cavity member attached to the ostial member distal end;
¢) optionally, a nasal portion attached to the ostial member proximal end; and

d) an active agent for sustained release,
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active agents by weight. 47. The device of claim1l
wherein the paranasal sinus condition is selected from
woheoegomip consi sting of sinus inflammati on dBETHUS2006/012484

functi onal endoscopic sinus surgery (FESS); acute
sinusitis; chronic sinusitis; allergic rhinitis;
rhinosinusitis; sinusitis that recurs after FESS;

upper respiratory tract infections; otitis nedia;
bronchitis; bronchiolitis; asthma; tonsillitis and

ot her chroni c di seases of the tonsils and adenoi ds;
| aryn gW{h‘?rém the eaviximenber,{hesostiabinembernangd opsio @é?aé portion comprise a

biocoRFRMIAR AR anki e ARYEEgenBRJelSsRY kroﬂi L thvediy rﬁéiﬁ‘béi‘ atﬁ@bsual member,
si.nus, and nasopharynx tunors. 48. The device of claim
the nasgt pafiioneqany lsembinetiorathateos itmigent d@rmretnamh sinys edndijion.
i nfl ammati on due to functional endoscopic sinus
surgery (FESS). 49. The device of claim47 wherein the
pa4.aflxsddviceiof e lirt 6B dilietebmthe Hidcbinpatle mtetinbconiisesidieiodegradable
devi ce, of cC 1 further gompri s ubs ance t hat
polymiSE SBRb SdesTeRble RO st O B pom BEN QL OPERE of ! ai m
50 wherein the substance is selected fromthe group
consi sting of al cohal, chlorhexidine, iodine,
t p7-c Tapsdayicernd gladm P Miistrihibie bincpmpptitie meterighgomnsisesmbiodegradable
poly V\grrblnatlons thereof. 52. The device of claim1l
erein the surface of the device has been treated by
a process altering t he physical properties of the

s gé L@ﬁﬁ %eﬁ/ficetoggl \éé g@e&eén ?18 glqu%rggfnﬁegg(gylégﬁgg %%%g {:‘& from the group
COHSlﬁlh@ Uﬁp@%wméﬁﬂp(ﬁﬁ@mcbﬁdd}@ Fol@lla@fde%tglj’ﬁdohﬂ%ﬁﬁﬂy(ﬁaﬁdz agd)s;

oxi mal end and a distal end Vit
poly(gérqoae Aeid)s; BOltfﬂ%Ctléé‘ﬂdaqo'%héWb‘é PCIE}}SSP%‘V(CéPF&ﬁ‘C@Pe)S poly(orthoester)s

poly(&@%%ﬁ%eﬂsy pol?(lﬁﬁﬁﬁ&bﬁ?[a%e’)@& Bbs13mBRAnEIRRE Eol??fyklﬁm‘xybutyrate),

r oxi imal an active agen
poly(lgqjslmpfc@perilae:t@abepo1B@rbma@sm@bmt¢%ﬁd¢smIMWBVee);deloxanone)s

o AR08 B A TS b5 B TR B

polyufé&faﬁdis pblycamdind hﬁdﬁpﬂsoly@h@@wﬁ podyacehlegséytyhicannyldies;
menber asal

e the osti al ort
POl G Uiy S AT O R BBTer ot bsichang g AR 4herest
sinus condition. 54. The device of claim53 wherein
the bi oconpatible material conprlses a blodegradable

poT-y g devicepd glgim d6 grhgeriibihe bindegradable polymengompsisesa

R hereof. 55. The device of claimb54
kadﬁﬁgggR%&% i oconpati ble material conprises a

blodegradable polyner 56. The devi ce of claim55
WF@ jél ende:tvycee ofc a1m h& %pellne the %10%ompat1b%e ma{ena &%Jrfsgs"& the

nonbiodegradable polymer.

59. The device of claim 58 wherein the nonbiodegradable polymer is selected from the
group consisting of poly(ethylene viny!l acetate), poly(vinyl acetate), silicone polymers,
polyurethanes, polysaccharides such as a cellulosic polymers and cellulose derivatives, acyl

substituted cellulose acetates and derivatives thereof, copolymers of poly(ethylene glycol) and
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consi sting of poly(lactide)s; poly(glycolide)s;
pol y(l acti de-co-glycolide)s; poly(lactic acid)s;
weoabos(1igtoscol i ¢ acid)s; poly(lactic acid-co-glyeorius2006/012484
acid)s; poly(caprol actone)s; poly(orthoester)s;
pol y(phosphazene)s; pol y(hydroxybutyrate)s or
copol ynmers including pol y(hydroxybutyrate);
pol y(Il acti de-co-caprol actone)s; pol ycarbonates;
pol yest er am des; pol yanhi dri des; pol y(di oxanone)s;
oly(al kyl ene al kyl ate)s; copol yners of pol yet hyl en )
poly(bgqt}g}%/g(ﬂterggmmgatsb |p9]é§tyf§@)§% pgl,yvi[r))%l[ %@@g}% H@ﬁ%@ylyf?uon)c/ie, po?y(vmyl
imi ' n ' &8¢ &nd blends thereof.
B N i
pol y(oxyet hyl ene) / pol y(oxypr opyl ene) copol yners, and
b nd c e . . i o ]
b0 B oeR BBl ST Bl b Blosomfael ol Ghpblosil bl
| acti de/ gl ycolide polyner. 58. The device of claim54
wherei n_the hioconpatible material . conprises a -
b iy s @h BIRHR B PR the Gietatjicsclegis Siompfhe grapp foagsting of
cobaltIR5B U, hitkel) PRRHOH S AN R, RRANIEB! tahtBlui e hR&blewtadi@nd any
t he roup consisting of poly(ethylene vinyl acetate),
alloy gslopbitiatign theteef.at e) , silicone pol yners,
pol yur et hanes, pol ysacchari des such as a cellulosic
pol ymers and cel |l ul ose derivatives, acyl substituted
c6L.| Thodwiceofthaine $3 avhdreitethe activiewagenttihsaletdd, fraw the! gremr eonsisting of

SN TE TR e —

or antipRd1 SV AR Ets, embiefipbuttd dranhiiskdplapid spehrydytdlinsa| daongestants,
_poly(vinyl™ imdazole), chorosul phonated pol yol efins,
healing proraetinpiagemss and WEMIRh iy PEOBIQ)FFAZENTS1AMBINERdulAiE PR of |

1mmu1?r(§i)stuggllia§[n%ga§bl‘ft§,_ 10k otk Eﬁoﬁlflﬁéi‘% %{lﬁblﬂ’tl&fg %atl%@@é}mﬁltsl'c_p, sﬁlglé molecules,

nprises a netal . . The device of claim )
tyrosimshieinasie inttibiorsypeptides spretelng cnustbic acids, vasecapsigiprs, and combinations
onsi sting of cobalt, chrom um nickel, platinum
tainless steel, titanium tantalum nickel-titanium
and any alloy or conbination thereof. 62. The device

of claim53 rein the active agent is selected from

© o By oE STt A GTeiT e AP PSS GO g nl A RBtory agent.

anti hi stam nes, anti-infective agents,

anti-inflammatory agents, antiscarring or ) . .

abt.i Phoddviesrofclaia 63 gvherein the matriniieragentagentgomprises a steroidal anti-
. ant. astic agents, cytokines, decongestants,
mﬂmﬂ%ﬁﬁﬁﬁgggronotion agents and vitam ns, hyperosnol ar

agents, imunonodul ator or i nmunosuppressive agents,

AL SRS TR e B M 53 oS oot sl o

the groiféddkis@iSof eRbiolfSregithblone, Rfclométedoat,Gl@stolls, amcinonide,
vasoconstrictors, and combi nati ons thereof. 63.. The

beclomeoac.drtaaedianeise bidreonids ckineprdnisore. slpbREsl dfighatasens,
clocortSlof) tloptedhd 12O L Se¥orREHisone, cortivazol, deflazacort, desonide,

desoximetasone, dexamethasone, diflorasone, diflucortolone, difluprednate, enoxolone, fluazacort,

thereo

flucloronide, flumethasone, flunisolide, fluocinolone acetonide, fluocinonide, fluocortin butyl,
fluocortolone, fluorometholone, fluperolone acetate, fluprednidene acetate, fluprednisolone,

flurandrenolide, fluticasone propionate, formocortal, halcinonide, halobetasol propionate,
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64. The device of claim 63 wherein the
anti-inflanmtory agent conprises a steroidal anti-
wonbdeanTatr ory agent. 65. The devi ce of clai m 62Cnuse@®6012484
the steroidal anti-inflammtory agent is selected from
t he group consisting of 21-acetoxypregnenol one,
al cl onet asone, al gestone, antinoni de, becl onet hasone,
bet anet hasone, budesoni de, chl or opredni sone,
cl obet asol, cl obetasone, clocortol one, cloprednol,
corticosterone, cortisone, cortivazol, deflazacort,
halomgiasens B@?pre&@&ﬁ?‘fﬁt@x hydprrertariele ddiacaEisaee; I%FHrP%wilsfah@zat@
maziptdohd! G dr-RoRE SneptidhlsHRY, REABGedBRANR] MRfetakbtABRRR]T baramethasone,
flucloronide, flunethasone,” Tlunisolide, fluocinolone
prednigabaignpradnisdlpngs piedois]des 25f—di§6wbimin¢~ramﬁt§/,|p;ednisolone sodium phosphate,
ocor Ol .
predufspiS BRI E RRdIRE 3R ekl e HBRn bl folone
acetorfifle) trdambinsiond skactohidelttriemsinolenp heqacaoritle ,andl deneatioed aild, combinations
al ci noni de, hal obet asol propionate, 52 WO 2006/ 107957
thereobT/ US2006/ 012484  hal onet asone, hal opr edone acet at e,
hydrocortamate, hydrocortisone, |oteprednol etabonate,
mazi predone, nedrysone, nepredni sone, .
néﬁ-h$h$¢@m¢i of slané> whstailt the Gpléverageei-RoBIPTISR BB A AEOate.
predni car bate, prednisol one, prednisol one
25-di et hyl am no- acetate, prednisol one sodi um
phdsPhadeice gfckiniss oviereipthe davityahemberdeisy ifirst epléapsed configuration
rinexol one,.tixocartol .. triancinglone, .tri i nol one
that peruls S gess i g PGT Ot RERERR g 8roateg e IS ol  Second
expanf€X Otioe afi@aceEntiibiawasis@pdtyconbi nat i ons
t hereof. 66. The device of claim65 wherein the active
agent conprises nonetasone furoate. 67. The device of
Clogl Thedeyd&Ir@ldin 6h SyHerid th¥ cHREDREMBE%t Radt!dastially conforms to the
col | apsed configuration that permts it to pass
shape toffi thssiytus sadtyrand sulsstantintlpeonsastsfhe alucgsatsusfcedr the sinus cavity in the
f rati.on, and a second expanded configuration
emwmg%fgi&%ﬁ%%gﬁent into a sinus cavity. 68. The device of
claim67 wherein the cavity nmenber at |east partially

conf to the, shape of the, sinus .cayit nd .

o Bks £ 01O S oL Ve e A BasPRiss P saetl B9 dgecavity member.

sinus cavity in the expanded configuration. 69. The

device of claimb51 wherein the active agent is

r 80-eBbedeviqesyhctaiia 58 axherejn the ety member cppgrisrs\a kiedegradable polymer,
nprises a

ammn@F%%g%@ggg%ﬁéﬁ%%w§%§%?9&%ﬂﬁgn ?g gg%gdable pol ynmer, a
nmetal, or conbinations thereof. 71. The device of

o ] B RS RN b TR S BO PR ipdpgradabc olymer

wherei n the bi odegradabl e pol yner conprises a
| acti de/ gl ycalide polyner. . .
72. The device of claim 71 wherein the biodegradable polymer comprises a

lactide/glycolide polymer.

73. The device of claim 53 wherein the cavity member comprises one or more pliable

filaments.
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73. The device of claimb53 wherein the cavity nenber
conprises one or nore pliable filanents. 53 WO
waQes/10®E957 PCT/ US2006/ 012484 74. The devi ce 8ETRISA061012484

73 wherein the one or nore pliable filanments are
configured to form a multi-Ilooped structure. 75. The
device of claim74 wherein the nultiple | oops are
concentric to one another. 76. The device of claim53
wherein the cavity nenber self-expands. 77. The device
of claimb3 wherein the cavity nmenber, expands b
e¥br theifVise ohRlaEy i3 et i gnd of o Pl NvAiscrp ponfigured to form

a mulldb dfuchher ei n the expansive force is provided by

expansion of a balloon. 79. The device of claim53

wherein the cavity nenber is configured to prevent

Lgrat i on. of [ ' : :

L% B BRicRlog chltE 19 Rl @ i B1bPHE cobldnir1E ooe another

a bi odegradabl e pol yner, a nonbi odegradabl e pol yner,

a al ., or copbinations thereof. 81. The device of

o7 it itk of GIR hevtBE b ShaRasm s sp Fobts

bi odegradabl e pol yner. 82. The device of claim 81

wherein the biode%radab[e pol ymer conprises._ a . i

| A6t Tredeylopobclaire 5 syhgreiy the gayityraembrs erpands by gxesfion ofpn expansive

wherein the ostial nmenber is configured to forma

tubul ar structure. 84. The device of claimb53 wherein

the ostial menmber is configured to prevent migration

pig; SRS Sl T2 et Eihansis e R Gk Sxgampion of a

balloohhe ostial nenber is configured to naintain patency of
a sinus ostium 86. The device of claimb53 wherein the
active agent is released fromthe nasal portion. 87.
The GRVI&SQ chlRisTvwadra e 8avity HemP@S@tonPighifel @ prevent migration of
conprises a bi odegradabl e pol yrrer, a nonbi odegradabl e
the depigk prteef,a sihuset al , or conbi nations thereof. 88. The
device of claim87 wherein the nasal portion conprises
a bi odegradabl e pol yner.
80. The device of claim 53 wherein the ostial member comprises a biodegradable polymer,

force.

a nonbiodegradable polymer, a metal, or combinations thereof.

81. The device of claim 80 wherein the ostial member comprises a biodegradable polymer.

82. The device of claim 81 wherein the biodegradable polymer comprises a

lactide/glycolide polymer.

83. The device of claim 53 wherein the ostial member is configured to form a tubular

structure.

84. The device of claim 53 wherein the ostial member is configured to prevent migration of

the device out of a sinus.
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89. The device of claim88 wherein the nasal portion
conprises a lactide/glycolide polyner. 90. The device
wohowl1arasr 53 wherein the nasal portion is confPQuUS2N06®812484

a plurality of spokes. 91. The device of claimb53
wherein the nasal portion is configured to prevent
mgration of the device out of a sinus. 92. A system

for treating a paranasal sinus condition conprising:

a) a sinus inserter conprising a condui t having a

men and, i stal tion, ar ana nus. . .

g@ VicR |°g clajng 5 E}g’éﬁlfb © P%}P H@H@F&‘S%’&farﬁ“éﬁi fognaipfain patency of
asumgbgﬁﬂ{ portion of the sinus inserter, the paranasal

sinus device conprising a cavity nenber a ostia

menber, and optionally a nasal portion, wherein the

Cgy! 'i‘l%{e dE%LEQ OF cllaﬁﬁ 58 the{eﬁ{ th& 91% L\%&gaﬁr i f%ﬁgals&%(ﬂﬁ ltl%rhagen ?Brtion.

permts the device to pass rotigh a sinus ostiumo

surgically created fenestration and a second expanded

conf) ati o af ter .pl acenent .0 _a_Sinus

o8ty Ol el SEruR e Rivet eitoe FrtpiiES a S Db edsapigpotymer, o
nonbi6RYEb1E PolSitlet, WERASL, bidomblikiEiofd hegof.Cavi ty by

advanci ng a pusher through the conduit |unen. 55 WO

2006/ 107957 PCT/ US2006/ 012484 94. The system of claim
8 f41d D81 CP PRI %Z RheftinhE R g(%_lon I8pi3¢8 b BHdeEradable polymer.

ai m94 wherelrn the paranasal Sinus device is
deI|vered into the sinus cavity by retractrng t he

SR R Bl PSR 895 B8R4 TBOBS R ptmr

92 wherein the sinus inserter is preloaded with the

par anas Si nus vi ce, 7 T e system aim 92
G L favice op i 23 Mo e MEShBYE Pofs GBOGIELE & plalty of spokes.
i nflammation due to functlonal endoscopi ¢ si nus
surgery (FESS). 98. A nethod for treating a paranasa
sPhuhedavitietof claing § ﬁ‘rwhe@lfn@le naﬁ)al perGion & qegTigued foapraveaf migration of

thede%fcergﬁto s1ng Con'pr| sing a cavity rrerr‘per a O_Stl al
menoer, optionally a nasal portion within or on a

sinus inserter; b) accessing a paranasal sinus with

LB, et e o PSSR e sPRe R = e

contacts the nucosal surface of the paranasal si nus
after gxpainad dBorted Jomping@tdiddit bbviag alum&@Bandhadisthlportion;
t he paranasal sinus device releases an active agent to

b) aparanasal sinus device within the lumen or releasably secured to the distal
portion of the sinus inserter, the paranasal sinus device comprising a cavity member, a ostial

member, and optionally a nasal portion,

wherein the cavity member has a first collapsed configuration that permits the device to
pass through a sinus ostium or surgically created fenestration and a second expanded configuration

after placement into a sinus cavity.

93. The system of claim 92 wherein the paranasal sinus device is delivered into the sinus

cavity by advancing a pusher through the conduit lumen.
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treat the paranasal sinus condition for about one
week. 100. The nethod of claim 98 wherein the
woan@nazal si nus device rel eases an active ageRCTHUS2006/012484

treat the paranasal sinus condition for about two

weeks. 101. The nethod of claim98 wherein the

paranasal sinus device rel eases an active agent to

treat the paranasal sinus condition for about three

weeks. 102. The nethod of claim 98 wherein the

paranasal . si nus .device rel eases an active agent to

{ Dot BS RateRp a2 (ithEOBBRAE AORHbr about one

nonth. 56 WO 2006/ 107957 PCT/ US2006/ 012484 103. A

dey.i The &tk GRUl4M J4onlitedih Ve padhaset binuedageris delhdrdddnto the sinus
cavity-ﬁ)k{y:r\éggc&iinlg Z}tlegqﬁgl bg;aaqlp%ggt %ﬁéﬁg PWT?% gtlldi(ésb#]gglerpn gr%'nd :eLQpAé'nd the cavity
membePnfigured to deliver an active agent in a sustained

rel ease fashion. 105. A device configured to deliver

an active agent and to prevent tissue adhesions in the )

aPbaThe Btermelclamd2ivkerein fha spnusringsrtends pepleadgd with dhe payanasal sinus
devic@N €xcised sinus cavity. 106. The device of claim 105

wherein the device is configured to deliver an active

agent in a sustained release fashion. 107. A device )

f 87. ThesystenyofzlginrBskeatin shernasanas dinps eandiiomgs pisphigilammation due

t e ' Lt hin a bi odegradabl e pol yner

tOﬂnﬁéIP¥§§%%éﬁﬁﬁﬁggﬁ%é§g$F§§iconprises a cavity nenber,

an ostial nenber, and optionally a nasal portion, and

ef2Bi Aimethadhfor freatinga ruamasad sinuecanditeasemprishg] e i n

which a therapeutically effective anmount of said

active nt .1 ' [ ' j ' .

east  pgibiaigs FRASEES dlaPedhilithed GPHE plelbef i ogial mamber.
and opthally h@agdbporden odthinl ciomakihis insemért ch a

therapeutically effective amount of the active agent

IS naiEtained in_the éinus tﬁﬁﬁue far %{.Ieast about

25 day® AFEEVS HPTANEHSBE Vo PRIGLES 100. The

device of claim 107 in which a therapeutically

ef f ect ¢ty deplogingthephranksal siatd dovicage that thesavity meaberesdbstamtially

t he sinus ti?sue for at %iast out 14 days after
contagthfhe Jieasal SHTNCR QT HePEBasal I5Us SHECHRAUNER of ol ai m 107

in which a therapeutically effective anount of the

agbi Yhe gl of Slai@d vhibieBthe Parhialssimidslevics salrsésain aative agent to

| east about four days after inplantation the device.
treat the paranggal sy icerdidgn %)r abort 20/ %6it h a drug rel ease

kinetic profile which achieves at |east a

t heo. apeinb®ad by clehd Eivhdi8inl tBY flrakaltshifis A6ty RIcaGB MK abtive agent to

the sinus tissue within 4 days after inplantation.
treat the paranasal sinus condition for about two weeks.

101. The method of claim 98 wherein the paranasal sinus device releases an active agent to

treat the paranasal sinus condition for about three weeks.

102. The method of claim 98 wherein the paranasal sinus device releases an active agent to

treat the paranasal sinus condition for about one month.
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57 WD 2006/ 107957 PCT/ US2006/ 012484 112. The device
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a sustained release fashion.

105. A device configured to deliver an active agent and to prevent tissue adhesions in the

area proximate a sinus cavity or proximate an area or an excised sinus cavity.

106. The device of claim 105 wherein the device is configured to deliver an active agent in

a sustained release fashion.

107. A device for treating a paranasal sinus condition comprising an active agent dispersed
within a biodegradable polymer matrix, wherein the device comprises a cavity member, an ostial
member, and optionally a nasal portion, and exhibits an in vivo cumulative release profile in which a
therapeutically effective amount of said active agent is maintained in a sinus tissue for at least about

35 days after implantation of the device.

108. The device of claim 107 in which a therapeutically effective amount of the active agent
is maintained in the sinus tissue for at least about 25 days after implantation of the device.
109. The device of claim 107 in which a therapeutically effective amount of the active agent
is maintained in the sinus tissue for at least about 14 days after implantation the device.
110. The device of claim 107 in which a therapeutically effective amount of
the active agent is maintained in the sinus tissue for at least about four days after implantation the

device.

111. The device of claim 107 with a drug release kinetic profile which achieves at least a

therapeutically effective level of the active agent in the sinus tissue within 4 days after implantation.
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112. The device of claim 107 with a drug release kinetic profile which sustains at least a
therapeutically effective level of the active agent in the sinus tissue from day 4 through day 35 after

implantation,

113. The device of claim 107 with a drug release kinetic profile which is substantially
proportional and contemporaneous with the biodegradation and mass clearance of the device from
the sinus cavity and sustains a therapeutically effective level of the active agent in the sinus tissue

up until clearance of the device.

114. The device of claim 107 wherein the active agent is released with a drug release kinetic

profile combining two or more of the profiles of claims 111, 112, and 113.
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