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This invention rel ates generally to the field of devices for the treatnent
5 of malformations. In particular, the present invention is a nasal
dilator for wo 97RESEEeNt i ng out er wal | tissue of nasal pass agefushoghfose
fromdrawi ng in during br eat hi ng. . A portion of the hunman
popul ati on has some mal formati on of the nasal passages whi ch nmakes

breathing difficult. Exanple of such nmal formitions are 10 a devi ated

septum and svel | iNgSAYCDHINPORWITE ARRAK OF ADHESIVIO RRGACEMENT OF
the nostril, imediately above the entrance to the nostril, is known as a

vestibul e. The vestibule tapers i WARYING STRENGTEwed neck-1ike area
called the ostium i nt eerﬁr num t he nasal
passages w den out again. ymronl y occur at the
ostiumin individual sThisdnveatien refates geneslally mﬂldlfeldmfdxivica@rd\ermmémns, a
devi at ed septaum 1410 o] t i t t stium
may be subst%tlgf@a@}& ong q%cﬁmg%u h‘t}gﬁ AR BS} P ,EZQQ] dﬁ T the
outer wall ti ssupmwbntiﬂge:msall tpsmmfgm;al phssages of 8 hoserfrans dtamgmvduhhgt he
result that the gut wal | ti'ssue draws in during the process of inhalation

to subst anff "bl ock the passage of air through the nasal passage.

The drawing in 20 @f pdrtiéh 6fthe human boﬁdlaﬁu&xaﬁedmaﬁmmormhacbf thalndsal to

bl ock fl d
ock air ow ggslsggqes wquch makes breaSnng dx?f?cult Example of such malformations are

10 a deviated septum and swelling due to allergic reactions. The lower portion of
the nostril, immediately above the entrance to the nostril, is known as a
vestibule, The vestibule tapers inwardly to a narrowed neck-like area called the
ostium internum. Above the ostium internum the nasal passages widen out
again. Nasal obstructions commonly occur at the ostium in individuals who have

15 swelling due to allergic reactions, a deviated septum or similar condition, to the
point that the ostium may be substantially blocked. Commonly, the lateral wall
(i.e., the outer wall tissue of the nasal passage) at the ostium is loose with the
result that the outer wall tissue draws in during the process of inhalation to
substantially block the passage of air through the nasal passage. The drawing in

20  of the outer wall tissue act as a "check valve" to block air flow during in-
breathing. '

Blockage of the nasal passages is obviously an inconvenience to persons
who experience it. In particular, sustained mouth breathing over a long period
of time may cause lung irritation due to the inhalation of foreign particles that

25  would otherwise be filtered if the breath had been passed through the nose.
Blockage of the nasal passages is particularly uncomfortable at night, since it is

- difficult for a person who has such a problem to breathe through the mouth
while asleep. Nasal blockage can lead to sleep disturbances and irregularities,
since a person with such a condition may wake often because he/she is not

30 inhaling sufficient quantities of oxygen.
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The most conmonPRBlbEHpseribed abays is asurich! anewptite camess theypalfarmgtion of

probl em as descthebedalopiyaged. S Hoveeves)i sudler? i 8XPRhsiv® afd mMaChot IdiGmately
mal f or mati on of t he nasal passages. However, surgeéry is expeynswe
and may not ul t POFERCEfbg problem. correct the problem 5 As an

al ternativesto surgepy gn Qfsaktivi b t%(ex@'eélt, fnQéal ailgbﬁ&opsiﬁﬁgyr%ﬁﬁg E}{}%

the nose are generally known. Uni St at es Patent No.
Rezakhany thginoed ase genepaily kngwin. ilnitad Sthtds Ratent NTHed 14893 Ito Bezakhany

apart and connest gt SA0Rd e ook CnEHP B LA SR BT
front strut is toprepdrbotthuringsevhicknaresspaced apad andcbardeted together by a rear
strut and a front strut. The front strut is longer than the rear strut and includes
10  a bend therein formed at a position close to the. front end of the bottom ring.
When in place in the nasal passage, the top ring fits in the ostium within the
nostril to prevent the tissue froni being drawn in during inhalation, and to reduce
extra flow resistance during exhalation. The bottom ring ﬁts above the entrance
to the nostril and serves to stabilize the position of the top ring within the nasal
15  passage. One of these nasal dilators must be inserted into each nasal passage to
provide unobstructed breathing.

However, these nasal dilators are not always effective since they are
uncomfortable to wear. Because the nasal dilators must be inserted within the
nasal passages they may cause irritation and itching. In addition, these nasal

. 20  dilators must be custom-made to fit each nasal passage of an individual.

There are also known external nasal dilators such as those in U. S.
Pitents 1,292,083 to Sawyer and 1,950,839 to Chirila which attach to the outer
wall tissues of the nasal passages to pull outwardly thereon. Such external
dilators have been inconvenient and unwieldy in being formed of multiple parts

25 requiring adjustment to operate together satisfactorily and bearing the risk of
unwanted disassembly due to disturbance forces encountered during use.

It is evident that there is a continuing need for improved nasal dilators for
preventing outer wall tissue of nasal passages of a nose from drawing in during
breathing. Specifically, there is a need for a nasal dilator that can provide

30 effective relief without the need of inserting an object within the nasal passage.

Moreover. there is a need for a nasal dilator that can be worn at night when the



10 a bend therein formed at a position close to the front end of the
bottomring!’ " Wien in place in the nasal passage, the top ring fits in
‘the ostiumw thin the nostril to prevent the tissue from bei ng drawn
in during inhalation, and to reduce extra fl ow resistance during
exhal ation. The bottomring fits above the entrance to the nostril
and serves to wWoabié2rye the position of the top ring wthin tperossabesis
passage. One of these nasal dilators nmust be-*inserted into each nasal
passage to provi de unobstructed bneat hi ng. However,
these nasal dilators are not always effective since they are
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t he nasal ssages.they may cause irrit t|on ndltch|n I n

addi ti on, these R’a‘?%ag%ﬁmes éﬁel'ﬁ%/séf’ge'hﬁ?f’“%e@ %‘°Y?5n?‘ﬁgf’°”é’a@ﬂ nasal
passage of an i npillewckivement during hours intentee fér s@éegmfg' SR &mmn&na%nﬂ* nasal
dilators such as those in U _S. Patents 1,292,083 to Sav%/} and
1,950, 839 to Chi Siicintgasian agd relativelyuncamplicatedrand provide,afifective stabilization ¢ he
nasal passages tgr ﬁulduta%mgwom@ﬁa@ap ng& ﬁxﬁrgwa@letfectwe reﬁeégé,ﬂfs have
been i nconvenient and unw el dy 1n being f mul tiple part

requi ring adj ust Pasaltbleekage dvringeinhalgéam eln %idxtmmetnml dylatar shoyddh piomigiet he

ri sk of ungRdeReich §?.ﬁﬁ£ammf§ e i3t BANG Fisk Qb ERSwEEOUNt er ed
during use. t 1s evl ent th ﬁere IS a continuing need for
| nproved nasal dilators for ' q: INVENT 10>

‘I ti ssue of nasal

passages of a nose fr ing. | o 1 f ally,
there is a need for aﬂ(ngagrr&% q%] Ra ngr%atorrgc}\?l gg"\. n“goutgpg ctuls%:/e relief
wi t hout t he 1feedofirdasal passapds v aammﬁpmdrawmgmdurmgebrmimg 'ﬁhsmgbdxlator

Mor eover, there is a. neeg_ufor abn%sal dtJ ator that can.be worn I ght
when t he comprises a fruss member having a first end region adapted to engage the outer

wall tissue of a first nasal passage. A second end region of the truss member is
configured to engage the outer wall tissue of a second nasal passage. The first
and second end fegions of the truss member are coupled to one another by an

15  intermediate segment. The intermediate segment is configured to traverse a
portion of the nose located between the first and second nasal passages. The
truss member, when in place, acts to stabilize the outer wall tissue and thereby
prevent the outer wall tissue of the first and second nasal passages from drawing
in during breathing.

20 The truss member includes a flexible strip of material that defines the
first and second end regions and the intermediate segrhem of nasal dilator. A
first resilient band is secured to a first side of the strip of material adjacent a first
edge of the material. A second resilient band spaced from the first resilient band
is secured to the first side of the strip of material adjacent a second edge thereof.

25  The first and second resilient bands are oriented generally parallel to one another
and substantially parallel to the longitudinal extent of the strip of material.

Each of the first and second resilient bands includes a plurality of grooves
that extend substantially parallel to the respective resilient band. The grooves
create areas of reduced material to enhance the flexibility of the first and second.

30 resilient bands in a direction perpendicular to the grooves. In addition, each of

the first and second resilient bands includes first and second angled ends. The
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bl ockage problemis nobst acute and nobst unconfortabl e and external

di sturbance forces are nost often encountered as a result of novement head
and pi I  ow novenent during hours intended for sleeping. A dilator
shoul d be of efficient design and rel atively unconpl |
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effective stabid ization w thout undue, di s ort. Q ' .0 the wearer.
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and second end regions. The first and second release liners are readily
removable from the strip of material to expose the adhesive substance and permit
the truss member to be secured to the outer wall tissue of the first and second
nasal passages.

-20 . This nasal dilator is of efficient design and effectively prevents the outer
wall tissue of the first'and second nasal passages of the nose from drawing in
during breathing. In addition. the nasal dilator provides effective relief of nasal
blockage during inhalation without the irritation and discomfort normally
associated with nasal dilators that are inserted within the nasal passages.

25  Moreover, this nasal dilator can be worn at night when the inhalation nasal '
blockage problem is most acute. without the anxiety and inconvenience normally
associated with custom made. internally worn nasal dilators or multiple and

separable pant external dilators.

BRIEF DESCRIPTION OF THE DRAWINGS

30 ~ FIG. 1 is perspective view of a portion of a face with a nasal dilator in

accordance with the present invention secured to a nose.



that extend substantially parallel to the respective resilient band. The
grooves * create areas of reduced material to enhance the flexibility
of the first and second 30 resilient bands in a direction perpendicul ar
to the grooves. In addition, each of the first and second resilient
bands includes first and second angl ed ends.. The WO 97/ 46275
PCT/ US97/ 06033wWO0 97/46275 -4-  pcrusobweoss and
second angl ed ends extend towards the first side of the strip of material
and help to prevent the first and secondstesilient bands fromreadily
separating fromthe strip of material when the truss nenber is

fl exed. The resiliency¥IGf 2 i exploded perspdctioe diescehoRihetBs compitents i Gite
prevent the outer vvz?Il tissue ﬁf the first and 5. second nasal passages

from.draw ng in &G FYaGF BL3cerdance with the present inveptian.;  ss nenber furt her

includes an adhesive FUGSS a5 perspieivedied similar to FIGS ¢GafChe indeal @flatbh
flexible strip of material,. The adhesive substance acts to rel easably

secur-e the truss 3RERFfRAce Myithithe present invgaton femovedirgm the,Bo%ei st and second

nasal passages, parti ¢yGahliyashfioRtNASl tiker Wb AMX-PH FIGNS sﬁtﬂvih$ he
surfaces near 10 the ends of the second side of the flexible stTip of

material in the MPsEsin pestdse wherein no apprgeigblatfloav of airde @ceurries ire theanasak o
these end surfaceg.gald be used to prevent adhesion to the bridge of
the wearer's nos of added conveni ence and confort. Rat her than such
a pad, an arrangenent F¥ans Ise segtioabview sinsilar tt EiGrdcshewiog sher state of the nose
permtting parti%ﬁggmgia%mto t he bri,dge of_ the wearer's nose for greater

10 FIG. 6 is a sectional view taken along line 6-6 in FIG. 1 showing the
state of the nose during inhalation with the nasal dilator in accordance with the
present invention secured thereto. _ .

FIG. 7 is an exploded perspective view showing the components of an
alternative dilator in accordance with the present invention.

15 FIG. 8 is a fragmentary view of an alternative for a portion of the dilator
shown in FIG. 7.

FIG. 9 is a fragmentary view of another alternative for a portion of the
dilator shown in FIG. 7.
FIG. 10 is a fragmentary view of a further alternative for a portion of the

20  dilator shown in FIG. 7.

FIG. 11 is a fragmentary view of yet another aiternative for a portion of
the dilator shown i.n FIG. 7.
' DETAILED DESCRIPTION OF FERRED EMBODIMENTS

A nasal dilator 10 in accordance with the present invention is illustrated

25  generally in FIG. 1. The nasal dilator 10 is shown secured to a nose 12 of a

wearer 14. .
As seen in FIG. 2, the nasal dilator 10 comprises a truss member 16

including a flexible strip of material 18 having a first end region 20 and a second

end region 22 coupled to the first end region 20 by way of an intermediate

30 segment 24. The width of the intermediate segment 24 is less than the width of

the first and second end regions 20 and 22. The flexible strip of material 18 is



15 confort. First and second rel ease |iners cover the adhesive substance
on the first " and second end regions. The first and second rel ease
liners are readily renovable fromthe strip of material to expose the
adhesi ve substance and permt the truss nenber to be secured to the
outer wall tissue of the first and second nasal passages.

Thi s nasal diwebmus2vss of efficient design and effectively pr%ﬁ%ﬁm&&?
out er wal | tissue of the first and second nasal passages 0 e nose
fromdrawi ng in during breathingg_In addition, the nasal dilator

provi des effective relief of nasal bl ockage during inhalation w thout

the irritation rwlﬁﬁd}ﬂ%@r&' al QAteRYdvén piece of m%ﬁtmtﬁ@sﬂﬁl§§%@' lators

that are inserted within the nasal passages. Mor eover, this nasal
dilator can be sgnlZfo rh“b‘ﬁhe \mexm@emnﬁmtménmna@me irritation.h| A8 karge

probl emis nostyaeihice Hb b Lgfxﬁg&a@q)gl b@@%wﬁpg}gﬁ%gﬂﬁg normal |y

associ ated with custom made; 1 nternal rn nasa ors or multiple and
separ abl e part ext erTisg treps imambreg further mcludes resilient means 26 se@Rledfo BEFBERI PTI ON

OF THE DRAVg NGSs:f'fQés of the strip of Ierihl 18 PRISR&HL: :ﬁez}f’nﬁ% reseﬁ{)gr ghon of a

face with a nasa accordance Wt entlon
secured to a nowsilient band 30a secuid®b9 &/ fir€adbesive member 3latothe first side 28 of
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FIG 2 is an eprc?géDdOfp@thﬂﬁlc{ - E0S, fiess restlisar hapdi 302 i&(ﬁfﬁ‘)‘ﬁiﬁﬁ’t@e SR ofe

material 18 adjacent a first edge 32 of the intermediate segment 24. In addition,

a second resilient band 30b, spaced from the first resilient band 30a, is secured -
10 by asecond adhesive member 31b to the first side 28 of the strip of material 18,

The second resilient band 30b is secured to the strip of material 18 adjacent a

second edge 36 of the intermediate segment 24. The first and second resilient

| bands 30a and 30b are oriented generally parallel to one another and substantially

parallel to the longitudinal extent of the flexible strip of material 18. Each of
15 the first and second adhesive members 31a and 31b is formed of an adhesive

material such as double sided adhesive, foam tape.

Each of the first and second resilient bands 30a and 30b includes a
plurality of grooves 38a and 38b, respectively, that extend substantially parallel
to the respective resilient band 30a and 30b. As seen best in FIG. 2, the grooves

.20  38a and 38b are formed in the exposed sides of the first and second resilient
bands 30a and 30b (i.e., the sides of the first and second resilient bands 30a and'
30b opposite that to which the first and second adhesive members 31a and 31b
are secured). The grooves 38a and 38b create areas of reduced material to
enhance the flexibility of the first and second resilient bands 30a and 30b in a

25  direction perpendicular to the plurality of grooves 38a and 38b. In addition, each
of the first and second resilient bands 30a and 30b includes first angled ends 40a
and 40b, respectively, and second angled ends 42a and 42b, respectively. The
first and second angled ends 40a,b and 42a,b extend towards the first side 28 of
the strip of material 18 and help to prevent the first and second resilient bands

30 30a and 30b from readily separating from the strip of material 18 and the first



nasal dilator in accordance with the present invention. FI G
3 is a perspective viewsimlar to FIG 1 with the nasal dilator in
accordance with the present invention renoved fromthe nose. 5

FIG 4 is a sectional view taken along line 4-4 in FIG 3 show ng the
nose in a state wherein no appreciable flow of air is occurring itn the
nasal paSeEts275 FIG 5 is a sectional viewcsusyimosst o
FIG 4 showi ng the state of the nose during inhalation. 10

FIG 6 is a sectional view taken along d7Tne 6-6 in FIG | show ng the
state of the nose during inhalation with the nasal dilator in accordance
with the praﬁﬂe&ion'd raﬂlmstvbmnﬂﬁtswmdnd BHy when the truss member 10 is fikXed. 7 i S

an expl oded pers i ew t he co entg of .a . alternative
dilator in accor gﬁﬁf gﬁe"f’ﬂ% W‘g‘é‘gﬁf‘dﬁw n‘?? a.'e? med °Paplas"°'ﬁi“€{‘”8 is a
fragmentary vi ew of amsadee:etmram \2¢ afs€dond side 44 iof theDstrip OF nidterial 0F includes Shown
in FIG 7. Is a frag ntarésnvi ew of anot her

FIG .9 i
alternative for & B¥mofan @ﬁeﬁ“ﬁes“%s‘mce 4&| Fengs, BYRH theyfipst apd second end
FIG 10 is a §ragemehasto/and mfm@midﬂmwae s@grﬁeai DAt ru@amswasm&hwib of the

20 dilator shown in FIG 11 is a fragnentary view
of yet another ali$ émampwlerwh therskin 9f she pgse 12 A padded glemeniod8 istseeuied n FI G
7. DETAb LebDridirab el Q}Eri}]éaxﬂé%eEBExFEﬁRﬁD thV B VE NS tanc

A nasal dilator 10 I n accordance with present invention Is A Fus’t rated
25 general ly |R¢amlﬂemovamh&rmdlseq9nﬂ aqlqape lixgers 49 !mbfmr@ewdd tayem nose
12 of a l,Adi | at or
10 conprises a trussdﬂné% SUbitgnce 46 on, ‘%@?‘6@?’2‘8 slaeg db?%gl&ltgezd]%(? 2r?ht erial

18 having a 0r stremechveggloﬁmewimnﬂmat_esdcwndr he first mmcmﬁgnbasezmetso«tﬁ)l ed to
Lhe 11 Eet ond, oo il S0 Bh e UL o R e S 362,
first and second maerial dgiuntibthg Qasahdilaict. 10Tibe be woed bThe fitst iapd sdcondiefdabal 18
'S liners 49 and 50 also include extensions S1 and 52, respectively, that cover the
padded element 48 and further act to protect the padded element 48 until the
15  nasal dilator 10 is to be secured to the nose 12 of a wearer 14.
As seen in FIGS. 3 and 4, the nose 12 includes a first nasal passage 54,
a second nasal passages 56 and a portion of the nose 12 known as the bridge 58
located between the first and second nasal passages 54 and 56. FIG. 4 shows the
state of the first and second nasal passages 54 and 56 when no appreciable flow
20 of air is occurring through the nasal passages 54 and 56. Due to a malformation,
such as a deviated septum or swelling due to allergic reactidns, outer wall tissue
60 and 62 of the first and second nasal passages 54 and 56, respectively, tends
to be drawn in (j.e., collapse) during inhalation (see FIG. 5). This drawing in
during inhalation is caused by reduced air pressure within the first and second
25 nasal passages 54 and 56 as a result of an increase in air velocity as the in drawn
breath travels through the first and second nasal passages 54 and 56. The
- portion (i.e., the ostium) of the outer wall tissue 60 and 62 drawn in during
inhalation is that located between the nasal cartilage 64 (shown in dashed lines
in FIGS. | and 3) and the entrance to the nasal passages 54 and 56. This
30  drawing in of the outer wall tissue 60 and 62 causes nasal blockage. The nasal

dilator 10 of the present invention remedies this problem. To secure the
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preferably fornmed of an interwoven piece of fabric that allows the skin of
t he nose 12 to breathe to maximze confort and mnimze irritation.
As an alternative, the strip of material 18 nmay be forned of a
plastic fil mwos97a627s The truss nenber further incl uq,@q-nfsgﬁ?dﬂhent
nmeans 26 secured to a first 5 side 28 of the strip of material 18. The
resilient means 26 includes a first _g. resilient band 30a secured by a
first adhesive nenber 3la to the first side 28 of the strip of

material 18. ThRsdlidigr 16% the@Bie PRRKE RPaddSecRdYERSelIRerds 29 235 erQ&é)f

material 18 adjacent a first edge 32 of the internedi ate segnent
addi ti on, remoyedsfgern the ﬂ@%b'? sEiptof materiabd$) 1o expazecihe pdhepive pubstanesst

resilient band g0as kéﬁ%@ﬁ&§q ant06, the mgam%g&%qs ?;QQ&?%&JEE@PSF of | D 1O

the first side 28 of estrltg of materl al econdreS|I|ent
band 30b is sedbe pesetld su¢hethat ¢pﬂmnedmeeﬂegla¢m% trastpragsahe bridge 58 of the second

edge 30 01 4he gl 85 IRHUR PGBy Tt 34 B 20 SonBe gL LESY e

bands 30a and aré orient genera one ano
substantial |y tssue60 aqdaﬁzaifltu firspardisecdnd mgsal paksapes S¢andii. THe adhesifd exi bl e

31a and 31b i TR GRS D Nrahehd sergh End felidhe AN ine B ERARY AEMR B e <1 o
adhesi ve, foamthapmember 16 to the outer walEtisshe 60 ahd162 bf the firandd se6adgasaesi | | ent
bands 30a and 30b include oves 38a and 38b,
respectively, twgﬁx%‘gﬁﬁfggbs%%ﬁﬁ“ in éﬂ‘{)i a‘f‘%lé padedldcment 8 FEES Wspect i ve
resilient p@nd aB&abeér ddifdive vOR 5c@®PenaRS truésimémhter 18.ani lile: IdRe\%8S This
absorbent adhesive void absorbs moisture due to perspiration or the like. With
the nasal dilator 10 in place about the nose 12, the resiliency of the first and
second resilient bands 30a and 30b (i.e., the tendency of the resilient bands to
return to their normally planar state shown in FIG. 2) acts to stabilize the oute;'
15 wall tissue 60 and 62 and thereby prevents the outer wall tissug 60 and 62 of the
first and second nasal passages 54 and 56 from drawing in during breathing (i.e..
during inhalation). In addition, the ﬂexibi]ity of the strip of material 18 and the
first and second adhesive members 312 and 31b, the resiliency of the first and
second bands 30a and 30b. and the flexibility of the first and second bands 30a
.20 and 30b due to the grooves 38a and 38D, all allow the nasal dilator 1.0 10 closely
conform to the curves of the nose of each individual wearer.
This nasal dilator 10 is of efficient design and effectively prevents the
outer wall tissue 60 and 62 of the first and second nasal passages 54 and 56 of
the nose 12 from drawing in during breathing. In addition, the nasa) dilator 10
25 provides effective relief of nasal blockage during inhalation without the irritation
and discomfort normally associated with nasal dilators that are inserted within
the nasal passages. Moreover, this nasal dilator 10 can be worn at night when
the inhalation nasal blockage problem is most acute, without the anxiety and
inconvenience normally associated with custom made, internally worn nasal
30  dilators.



20 38a and 38b are fornmed in the exposed sides of the first and second

resilient " bands 30a and 30b (i.e., the sides of the first and
second resilient bands 30a and 30b opposite that to which the first
and second adhesive nenbers 3 la and 3 |Ib are secured). The grooves
38a and 38b create areas of reduced material to enhance the

flexibility ofwOlR®442r§ st and second resilient bands 30a and 3Bbruse7ms03as
direction perpendicular to the plurality of grooves 38a and 38b. In
addi ti on, each of the first and9second resilient bands 30a and 30b
i ncludes first angled ends 40a and 40b, respectively, and second
angl ed ends 42a and 47Phe adhesyecadid aebrydge™8cof nose 12 of&sersn fmm&d:bgalmdseangl ed
ends 40a, b and 42 bﬁ@xedto dstheflrst éﬂ‘g’ g i p
of mater) ol 18 anPard SPepr Ak Eoiend forfidh ofpllReE 48 eon o pomRESBEnas 30
30a and 30b frontaueadmlta)txoﬁer&rcatmhaidﬁ tsmhbhgu&b raripe GfoniTpelAive ahoviemeattd t he

f t WO 97/
Plc_rl_}s US97/ 06033 Detween pad%eg element 48 and the skin at bridge 58 of nose;12, movements,

second adheskve WRith@bse2bsurdRehudd Bf PlRRN rul€led EduSing MRVRMEN Y thit skincared.
The first and second resilient bands 30a and 30b are forned of a plastic

material . because of exteraab ohierts. such; as 2 pilowe applying ifereesste ‘b atqrhl &t ri p of
material 18 incl ygse times du dghaxefrhefpramemaﬁﬁem,&eabsf@da&% BP bl lRingext ends
over the first and second regions 20 and the 1nter rrédl ate
segnent 24. The pathelement 4§Lﬂ9§b§rﬁ§bew@ 46 adhergsqto il onf diisige 5B (apd witen walle ski n
of the nose 12. ARaPthahHRble (5 $nIRGHiMHn of pad clefheh', SR MG’ N

i nternmedi ate segnent 24 vi a esi ve substa
10  hand, eliminates the beneﬁts derived from its use such as the avoidance of peel

forces on the skin of bridge 58 during removal of dilator 10 after use.

An alternative which results in broviding some of the benefits of both a
fully adhesive dilator and a dilator with an intermediate adhesive void can be
pfovided by forming a dilator having a partial adhesive void at the intermediate

15  location between the ends thereof. Such a partial adhesive void can be provided
through having the adhesive present being effective in adhering to the skin of the
bridge of the user’s nose only over some fraction of the intermediate surface area
berween the end surfaces of the dilator. In that intermediate segment that goes
over bridge 58 of nose 12 of user 14, a typical choice of effective adhesion area

20  would be 40 to 50% of the entire dilator intermediate surface area for a
biocompatible adhesive material typically used for adhesive substance 46. The
extent of the reduction in adhesion at the skin of bridge 58 and nose 12 by a
partial adhesive void can be .conveniently and consistently determined by the
choice of the fraction of the intermediate area in which the adhesive is effective,

25 a choice which can be made and maintained in the manufacturing process for
dilator 10. .

The fractional reduction of the effective adhesive area from the total
intermediate surface area covering bridge 58 of nose 12 during use permits
sufficient adhesion to avoid most of the irritation- occurring due to relative

30 motion of the skin on bridge 58 and dilator 10, but vet provides reduced peel

- forces during removal of dilator 10 from nose 12 of user 14 after completion of



Readi |y renovabl e, first and second release liners 49 and 50, respectively,

cover “the adhesi ve substance 46 on the first and second end regions
20 and 22, 10 respectively, of the strip of material 18. The first and
second rel ease liners 49 and 50 cover the adhesive substance 46 and
remain in place on the strip of material 18 until the nasal dilator
10 is to be uge9dyq4ekhe first and second rel ease liners #Sa&9 al so
i ncl ude extensions 51 and 52, respectively, that cover the Iﬁgb%é%%d

el ement 48 and further act to protect_fhe padded el enent 48 until the 15
nasal dilator 10 is to be secured to the nose 12 of a wearer 14.

As seen in Fl GSgeu@Nlefbof, t 18 sBGS Bn hfrahgtrledt GRerd Will 5 n&Eéd%L:ﬁ&?%? e 54,

a second nasal passages 56 and a portion of the nose 12 known as the bridge

58 | ocat eadhssiopdense whichfqcrurs batwees theomds abditatorpisand yeadl dssuesri® 56.
FIG 4 shows thguq 63 of n?ﬁteglt\l%e 2.8; atrgg*tf {eSundddd s Oﬂgcer?sﬁllatopalﬁs 5 04 and

.56 when no apprecl able alr 1s octurring throughthe nasal
passages 54 andbé&lénceby thereactive Fdrce aofiwallxissues 60 and §2ivlithas sepatistionaif etk sept um
or swellingdue . [ actions, outer | 1.ti.ssu 60 and 62 of
the first ar?cczljI sg{':%n(? Jﬁ%sE?glprfgos %oégngﬂ’esaﬁ’d wl"@é t‘?"\glgl'ﬁ?,saltpéﬁsd es to
be drawn in (i. edjacenosdchpeat])tisduesi ng i nhal ation (see FIG 5). This draw ng
in during inhalat.jon js caused by reduced air egsure wthin the
first and second 25 Aé‘hﬁ%éloslbagﬁaaggg‘%'ﬁegf?d‘ gggagi%{ @@ﬁf‘f’edf"da‘ﬁ $ncr ease
in air vel ocity imérnietiate 16cation bBtween the ehd Gdrfdtes thareof i3 shbwdliole eldsloddd St and
second nasal passages 54, and g‘g i&'he ) po[FLi on_(i,e., the ostjun) of
the outer wal| PFOSBEFHVEFiexaf _t& 3Gh Proyidgd (ip gsure 7. Dﬂlﬁtﬁéllgtmﬂis@‘ t hat

| ocated betmeenuhify, HrSmkle®dly,ithid e@ber(190hith inBlud@ TR bid 436 8f material | N

FIGS. | and 3) and the entrance to_ the nasal passages 54 and 56. This 30
drawing in of t#AR Ravingr fifs and; pecend e5g ey 20c gl Aerplad Mestiendy. The
nasal di | #HrermedfaietdeghBR 2R DR Yre.| Fi¥d Ahl Sboh& BRI iegont bb androRlem  TO

secure the 5
each shown with a scalloped end shape provided between a pair of side

extensions extending further outward along the length of dilator 10, an
15 | arrangement provided to reduce unintended peeling of dilator 10 from the user’s
nose 12 during use.

| Again in truss member 16 are first and second resilient bands 30A and

30B, as before, and formed of industrial grade, biaxial oriented polyester about

0.010 inches thick and typically from 0.080 to 0.135 in. wide. These resilient

. 20 bands are again secured to side 28 of flexible material strip 18 by strips of

acrylic, pressure sensitive, biocompatible adhesive material 31A and 31B, but

these strips are shown in Figure 7 as homogeneous adhesive material layers

coated onto these resilient bands rather than being shown separately as in Figure

2. The ends of resilient bands 30A and 30B are designated 40a, 40b, 42a and

25  42b as before but are not angled in this version. The grooves used in the

resilient bands in the dilator of Figure 2 are omitted in the more torsionally
flexible bands of the dilator of Figure 7.

The side of flexible material strip 18 opposite its side 28 to which

resilient bands 30A and 30B are secured, side 44, has again adhesive substance

30  layer 46 extended thereover to cover end regions 20 and 22 and intermediate

segment 24 with this substance again being a porous, acrylic, pressure sensitive,
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dilator 10 to the nose 12, the first and second rel ease |iners 49 and 50
are renoved fromthe flexible strip of material 18 to expose the
adhesi ve substance 46. As seen in FIGS. 1 and 6, the nasal dilator
10 i s placed oiwa $mm6e3st eri or of the nose 12 such that POWUS97/06033
i nternmedi ate segnent 24 traverses the bridge 58 of the 5 nose 12 and

the first and second end regions 20 andl®R2 contact the outer wall

tissue 60 and 62 of the first and second nasal passages 54 and 56. The
adhesi ve didsompatiide adhesive.t However,gethanidlas proyidinepaddedeejeraers 48®nand 22
rel easably secur r .l i he. I i ssue 60
and 62 of the fi?é?ésg%cf ugsetacngﬁégnagz@FM& se&%ﬁé‘?&‘g%smg‘ﬂ&%dﬁ\%ém% Ceen in
FIG 6, the paddetsklaerms’, 48 instead semirainto atibesive sabstanch adtat alikhlesatioa ofoi d
between the truss ;ren‘%er 16 _and, the bridge 58. This absor bent
adhesi ve void abdYPEEHRET IBMER! fhe to perspiration or the like. Wth

the nasal dilsator 10 Newjugass? islaopélytthgleneomatedial, nétting heving iacthickness dfhe
first and secqond resiljent hands 30a_and 30 I, e., the tendency of
the resilient bamna&o"" m. hf’%f‘fff’ﬁg & f‘ﬁ‘éﬁ?‘"ﬁ&ﬁ?&’\g?l Srengty evep hens hown

in FIG 2) acts Rt Shdkiibwefolshfe R1daSily wikR therealéigl solthat #URayobk Wddmiredand
t hereby prevents the outer wall tissue 60 and 62 of the first and

second nasal pas&¥gedrogy thepdinsen brides of alwwsy simesaild HHepaly BEORAPHPOrouse.

during inhal ati opjaterlals élebver Ofthe hdtng h@%id? shduly ndtfinthdd8ceSdry! Bn@hidaRiser | al

- 18 and the first and second adhesive nenbers 3la ang 31b, the
resiliency ol0thandisheyld hegof an odorlese mawmer bdmds merbanipal chorpcteristirs: He

flexibili ty of t rﬂgéér[agﬂouww%tsﬁgg (J? gfaﬁ?ﬂeﬁlﬂe mate?i@psng’lpl% ?&‘xﬁa&x‘?alt he

grooves 38a and 38b; 0 e nasa ator 10 to closely
conformto the cwhidscanenmenayen,spurelach 1007dipolydsier fabrescsuch as is available

This nasal dilatqr 10.i f efficient desi a ef, f Lvel ¥ prevepts the
outer wall ti ssugmgbgérﬁu%’?t E'me‘t‘fés‘f {:?'jé‘f‘aeég@e_ ‘5@%?‘.‘&%@‘_@%&3‘?3&%4 and
56 of t he pe&R1 dould BEpE bAM uRBvdnsuftkdes REd&RAInNuBe Of Rraadiih aon, the
nasal dilator_ 10 25 provi des effective reljef of nasal blackage_ during

i nhal ati on W homannefcsoj as tp folloppthose surfaces as well as does flexible material strip 18.
This characteristic indicates that the netting material can also compress in on

itself sufficiently to prevenf significant puckering of that material when forced
about a curved surface over bridge 58 of user’s nose 12 even though that
material is fabricated in a substantially planar state. A suitabie material for

20  netting 48’ is offered under the trademark DELNET® by Applied Extrusion
Technologies, Inc. of Middletown, Delaware.

Netting 48’ thus serves as both a partial mask in covering portions of
adhesive 46 at the location of intermediate segment 24, and as a spacer between
the skin of bridge 58 of user’s nose 12, when in use. and portions of both

25  adhesive material 46 and flexible material strip 18. By both covering portions
6f adhesive material 46 in its masking function, and by reducing the compression
- of adhesive 46 against the skin of bridge 58 of user’s nose 12, a reduced
adhesion is obtained between the skin of bridge 58 and the portion of dilator 10

at its intermediate segment 24. The adhesion obtained is sufficient to prevent |
30  relative movement of dilator 10 with respect 1o the skin of bridge 58 of user’s

nose 12 in most situations, but is sufficiently reduced to allow removal of dilator



and disconfort nornmally associated with nasal dilators that are inserted
W thin " the nasal passages. Mreover, this nasal dilator 10 can be
worn at ni ght when t he inhal ati on nasal bl ockage problemis nost
acute, wthout the anxiety and i nconveni-ence normal |y associ at ed
W th custom nmade, internally worn nasal 30 di |l ators. WO
97/ 46275 WO 97/46275 PCT/US97/06033
PCT/ US97/ 06033 - 9-

The adhesive void at bridge 58 of noseid2 of user 14 formed by the use
of padded el enent 48 to cover a portion of adhesive 46 can, for sone users,
cause irritati oh0 affercdompletioh af uenwithout lerpegishcihg therpesiefofce bativednadilavst
novenent s et yee added el t 48 and .the skin at bridge 58 of nose
T Srovenents  ATEd FREHRT RGN sisf Hhiruits B0 n i ignce Sl aring Bieghng |
novenent of tha#s’skin or because of external objects, such as a
pillow, applying forges to dil ator. various, times during use.

0 at . .
Thi s probl em can be aMH&YsS ‘BF“‘E‘BJI‘S;TB{‘“%WW & §lexigle strip of tgp, or epterent 48

so that adhgsi vgorfs AsHGben hteddl! 3Bfwilll £id0&d>3gidR 39 AHE Sécod® LAd region

tissues 60 and 62 of nose 12. Such an om ssion of pad el enent 48 on the
other 10  hand#! @longiwith dxermegiatsesrgmentsd e Thesscend regipny and ineermedinteas t he
avoi dance of peeégmegt of top Matéiil Wﬁ@n@ g%rﬁ'e Qfe Bd éﬂ%&%mq%ﬁ Joefval of

dilator 10 after “use. n alternative ich results In

provi di ng sonme &% of Rexiblermastenial strip bbewd itermediatefsegment 24tthereafe Aliwasgror and a

dilator wth anviﬂa} %l%ﬁgiaﬂlty%c,aﬁgﬁﬁée\’sgns\ftwgbﬁ@&n&%ble adhesive material layer,

10 43, is provided on surface 35 of top material 37 to secure top material 37 to
resilient bands 30A and 30B and to the exposed portions of flexible material strip
18 not covered by these resilient bands in their being secured thereto. Top
material strip 37 aids in preventing the resilient bands from separating from base
material 18 when dilator 10 is flexed around nose 12 in use, and aids in

15 maintaining the integrity of base material 18 during removal of dilator 10 from
the user's nose after use.

Again, first and second release liners 49 and 50 cover the exposed
portions of adhesive substance layer 46 over first and second end regions 20 and
22 of ﬂe;cible strip of materi.al 18. Release liners 49 and S0 are provided to
. 20 cover adhesive 46 until dilator 10 is ready to be used at which time they are
peeled off by the user to expose adhesive substance 46. First and second release
liners 49 and 50 again include extensions 51 and 52 to cover netting 48’ to shield
that element and the portions of adhesive 46 exposed there from the external
world until dilator 10 is to be used.

25 Other arrangements can be used to provide the partial adhesive void
structure desired at intermediate segment 24 rather than the use of netting
material 48’ at that location as shown in Figure 7. One such alternative is shown
in the fragmentary view of Figure 8 of a portion of an alternate construction for
intermediate segment'24 of dilator 10. There, adhesive substance 46, rather than

30  being masked by netting material 48’ is shown partially removed by etching or

dissolving through mask portions thereof to leave a plurality of separated



provided by formng a dilator. having a partial adhesive void at the
internediaté 15 ° | ocation between the ends thereof. Such a parti al
adhesi ve void can be provided t hrough havi ng the adhesi ve present
being effective in adhering to the skin of the bridge of the user's
nose only over some fraction of the internedi ate surface area bet ween
the end surfackeowierhe dilator. In that internedi ate segnentPCirusympses
over bridge 58 of nose 12 of user 14, a typical choice of effective
adhesi on area 20 woul d be 40 to 50%.qfi-.the entire dilator internedi ate
surface area for a bi oconpati bl e adhesive material typically used for

adhesi ve subst anaghebre réfions, 46’. ARerh&iviely) rathdrahancsliud gt oemoval, atie pehivns at t he
skin of bridge S%Sgagqsnose 1 i aJ,, adhesive v,oig can be

2 by .. partial :
conveni ently and ‘é’Fé‘ﬁtnPS/ma’ét"gﬁeFﬁ‘fFe‘a aglering dilator 10 to-the skig of prigge. 58

fraction of the icatmbERgemicallPaRtivded R s llche 8RR H e defctivhdk@rididg, 25
a choi ce which can be nmade_and nmai ntained in the manufacturing process for

“dilator 10. The amount ofrpghesipn sequstien fiogtitheradbesicn proKided by dbe e of

adhesi ve areas froahdshR 1apdrads without théHifiédiBiifcOntidifell B sER FOMRLHDY .
bri dge 58 of nose 12 during use permts sufficiént adhesion to avoid

most of the irri @dhesiyg regiony 46’ and by she separatien prprided) betweemthiespregions.ndn ski n
bri dge 58 and.d , ' . . £
i g Samovar o Pl Wpntila B0 tchE RS b g

during renoval o nose user rconple
WD 97/ 46275 provided rather than substractively provided such as in the form of separated

PCT/ US97/ 06033 parallel rows of adhesive material (or separated adhesive-sp%tg as in Figure 8)
10  specifically deposited on flexible material strip 18 in this form to provide the
desired partial adhesive void.

Such treatments or depositions of adhesive material 46 and intermediate
segment 24 of dilator 10 may prove relatively expensive when compared with
methods involving partially covering a full layer of adhesive substance 46 at

15 intermediate segment 24 such as occurs with use of netting 48’. Figure 9 shows
an alternative method for covering portions of adhesive substance 46 in the
fragmentary view provided there of a portion of intermediate segment 24 using
the construction for this alternative. There, a plurality of spaced-apart
polyethylene disks or beads, 45, are shown adhered to adhesive layer 46 to0 again

20  cover portions of that adhesive layer. and to space portions of that adhesive layer
and flexibie material strip 18 at intermediate segment 24 apart from the skin of
bridge 58 of user's nose 12. Such polyethylene disks may, for instance, be 0.015
inches in diameter and 0.005 inches thick. These polyethylene disks can be
provided on adhesive layer 46’ through the use of a transfer drum, and again the

25 size of the disks and their separation control the amount of adhesion reduc:ion
obtatned.

Altematively, adhesive material 46 at intermediate segment 24 can be
covered by a perforated layer having the perforations controlled in size and in
separation from one another 10 control the reduction of adhesion resulting from

30  the use thereof on adhesive layer 46. One possibility is the use of a perforated
polyethylene sheet. 48", of 0.0005 to 0.0015 inches thickness to be positioned



the use thereof. In such an arrangenent, there will be no reduction in the
adhesi on force which occurs between the ends of dilator 10 and wall tissues

60 and 62 of nose 12. As a result, the outward spring force of
dilator 10 wll be bal anced by the reactive force of wall tissues 60
and 62 w thout separation of the 5 ends of dilator 10 fromthose

ti ssues to t heopohysreai Nt ai n W der nasal passages ad] ageyusivsesyel |
ti ssues. A dilator 10 having a structure providing a parti al
adhesive void in an i nt er medi ateg4 ocati on between the end surfaces -
thereof is shown in the expl oded prospective view of that dilator
provi ded in Fi gbsi Qdiesivbilay2t 6 al Shtérfi¥BlateSREmMER 24 asUdhotvalill thedfragrhdidrg bOdY,
truss nenber 16 which_includes flexible strip of materi al 18" havi ng

first and seconBe®¥n®f Figyreohy ob thas segment iluspkng suchcandiernajive.  Another

i nternediate seﬁé@mm@%@m laefterﬁpxﬂrb%com;ﬂuﬁe%%hemrs%ﬁma% addgand 22
are each shown Wth a scal I'oped end shape provi ded bet vveeﬁ a pair of
si de ext ePREnings tltemxenuﬂmglhmqmtﬁnﬂd@mﬂé along the length of dilator

10, an 15 arrangenﬁghc?p &Vg%n%%ﬁﬁxﬁﬁ‘eﬁtle&ﬂﬁénﬂéﬂé + 9ig! at or 10

fromthe user's | . Again - ntruss
menmber 16 are fshows aafndhg@é@mnvqamiwliudna fine polyetBpieneapaivder, 45°, ig08d tas

before, and for i axial i y. about
0. 010 inches th{;%}%' ang {}qpl c%d?h’?é %Be‘gg%}j{’% 0(5(.3 %%ﬂ%?:&ep% ﬁggfh{he
resilient 20 fibenesksofothe palymhyleaepuwéd grains hntéthﬂ&iem‘ityfb)ewhioheheyatrerl al
strip 18 by strips. of . C ressure _sens ve cQ i bl e
adhesi ve materi ﬁiﬁ’?@@x’ &'ﬁa‘dﬁi@‘,é‘% td avekage AR 3"%‘{3?4 b@%?%%ﬁ?ﬂﬁﬁ ®Figure 7
as honogengous nSbl€ng Wdhesidh @édudliod ebtained. coated onto these resilient
bands rather than bei ng shawn arate as in Fiqure . The ends of
resilient bands 30A and £@‘°§?€%§é’§fs§ﬂ'd¥‘éﬁnﬁﬁ§” bﬁg'bdesﬁré%f’déﬂa‘ vsference 1o o
before but are gOfrefited eslbbdimedts,Sworkeérs iskilled ihhhe @ﬁWﬁ&og&ﬁﬁihkﬂbh&ﬁgts
resilient bands |nthe dl|?t0l‘ of Figure 2 are, 3] nor e

g rmﬁwp

torsionally may foe &adg i fasmind dstail; withqyt depagin H“?‘“ scope of

The side of flepelhéentiBaerial strip 18 opposite its side 28 to which
resilient bands 30A and 30B are secured, side 44, has agai n adhesive
substance 3@ |ayer 46 extended thereover to cover end regions 20 and 22
and internedi ate segnent 24 wth this substance again being a porous,
acrylic, pressure sensitive,
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bi oconpati bl e adhesi ve. However, rather than provi d| ng padded el enent 48 on

adhesi ve substance 46 at internedi aﬂﬂlﬂﬁﬂlﬁ“lﬂﬂl‘lnﬂ!‘;n Figure 2. a netting
or mesh layer, 48, is instea I ve substance 46 at
the | ocati on oWO9746275| nt er nedi at e segnent “24" NeCT/USRIO6B3 i S
a polyethylene material netting having a_thi ckness of around 0. 004
in. This netting has significant mechaniléal strength even when wet ,
and allows noistyre to easily wick therealong so that it may be transmtted
away fromthe ski user's nose 12 through the vapor porous
material s thereover. W&amfftaag e BRinfblibing$apithihg Wessed el GiHCFalPiiues
contam nants 10 and shoul d be of an odorless nature. In Its nechanical
characteristics, OfRéGCUODOmeaEﬂnﬁpmyhmR!!S@é as soft as, or softer than,

flexible materlal stri Q‘E]@ - n, spun
| ace,- 100% pol yester fabri %f(azsﬁ!gégédy?dsavg§aiprlégf%ﬁ??ﬁ%?rﬁggu@%%ﬁont P
Nenours & Co.5 under the tr édemed tov@tn\mm@témf}c)m lmMPOSImnSttmﬁ:bstannally

mat er i al shoul d drape Overfeﬁp‘ﬁg@’%cﬁ%gCﬁg éb@@%;%@%% F&ggg%% “fﬁb aV| ty

ina l5 . mnner so as to FECES As e G bl e
material strip 18. Texternalhar said enussstreaults rialiresadring folnaes ih hsaidhetidsi Ng
mat eri al can al so conpress sufflc ent vent

si gni fi cant puckering of tﬁ&?‘“ﬁé‘? ISR svﬁ.gﬂ‘i"%?‘é&‘& bawecn si’ﬂd‘ﬁf‘ SUE v ed
surface over bridge 58undy ergagement mixans ddhetudend dahbegh sirfiabs and capable of

10 engaging exposed surfaces of such outer wall tissues sufficiently

to remain so engaged against said restoring forces; and
'an intermediate engagement means adhered to said truss at a surface
thereof located between said end surfaces and capable of engaging
exposed surfaces of human anatomy between said exposed
15 surfaces of said outer wall tissues engaged by said ends
engagement means but with less adhesion than that exhibited by

said ends engagement means in engaging said outer wall tissues.

2. The dilator of claim 1 wherein said intermediate engagement means is
20  formed of an adhesive adhered 10 said truss and covered by a layer of material

having openings extending therethrough.

3. The dilator of claim 1 wherein said intermediate engagement means is
formed of an adhesive adhered to said truss and covered with a film having

25 openings extending therethrough.

4, The dilator of claim 1 wherein said intermediate engagement means' is
formed of an adhesive adhered to said truss and covered with a plurality of

. separated regions each containing a non-adhesive material.
30



material is fabricated in a substantially planar state. A suitable materi al
for 20 nétting 48 is offere under the trademark DELNET[err] by Applied

Ext rusi on Technol ogi es, | nc wn, Del awar e.

Netting 48 thus serves as both mask in covering portions of
adhesive 46 at the l|ocation of i % ﬂ'ﬂ t 24, and as a spacer

bet ween WO ATd621si n of bridge 58 e 12, when par/usnei3snd
portions of both 25 adhesi ve rraterl al 46 dnd*flexible material stri p 18.
By both covering portions of adhksi ve material 46 in its masking
function, and by reducing the conpression of adhesive 46 against the

skin of bridge 38 of Thediater efoeiaim ? wherein shid éinfermediate enghgemenn meansoist ai ned
bet ween t he Skl N, Q tor its
i nter nedi at e segng;dt&ﬁgﬂ%gga ggl}at(}(ral 8 %ﬁ%@%%ﬂsms ?ffvet??hﬁrregvent 30

rel ati ve novendgntsaidftnds.l ator 10 with respect to the Skl n of bridge 58 of

user's nose 12 in nost situations, but is sufficiently reduced to
al l ow renoval of dilator WO 97/ 46275 ~
PCT/ US97/ 06833 6. The dilator of claim 2 wherein said layer is a polymer sheét. - 10
after conpletion of use without experiencing the peel forces between
di | at or 10 and that skin which would otherwi se occur in the absence
of netting material The dilator Bclaim 2 wherein said laydRiid #pdlylet fgningnber 16
further includes a flexible strip of top, or outer, 5 por ous non-woven
material. 37, with first end region 39 and second end region

8. The dilator of claim 3 wherein said film is a residue of a material

10 deposition including a liquid.

9, The dilator of claim 4 wherein said non-adhesive material is a polymer

material.

15



41 along with internedi ate segnent 47. These end regions and internediate
segnent of "top material 37 have the sane size and shape as end regions 20
and : 22 of flexible material strip 18 and internedi ate segnent 24
thereof. A water vapor porous, acrylic, pressure sensitive,

bi oconpati bl e adhesive material |ayer, 10 43, is provided e 35
of top nateri WO9%3/M6276 secure top material , 37 to resil |5§fm§9§h’5@830A
and 30B and to the exposed portions of f#Xible materi al strip 18 not
covered by these resilient bands in their being secured thereto. Top
material strip 37 aids in preventing the resilient bands from separating
from base material 18 when dilator 10 is flexed around nose 12 in
use, and aids in 15 mai ntai ni ng the |ntegr|ty of base material 18 during
remoyal of dilator 10 from =she user's nose g@fer use.

Agaln first and second re ease 1% er s 4Bnd 5Q@=cover the exposed

portions of adhesive subgfance Iayef 46 “dyel st and second end regions
20 and 22 of flexible strip of; nate, al 18. Release liners 49 and 50
are provided to 20 cover adheS|ve 46 unt;l dilator 10 is ready to be
used at which tinme they are peeted.ef

._by t he user to e fadhesi ve
i\ LABrs 49 _angd 5 aﬁirr?inm ude
34 ngi t elenment and
g exer na wor | d
3 égzngenents can be
F re desired at
mat eri al 48’
tlve i S shown

Y an alternate
(@ dilator 10. There,

subst ance 46. First and second releasé’ﬁﬁ
extensions 51 and 52 to cover nettlﬂg 48 :
the portions of adhesive 46 .exposed-.]
until dilator 10 is to be uséd. 257
used to provide the parti al adhe5|“‘
i nternedi ate segnent 24 ratheri%ﬂ
at that location as shown in X
in the fragnentary view of gure'i8 .0
construction for imher medi gt e. . 304RRA 1
adhesi ve substance 46, rat t haRgiE - rulkid:ah s k e d by netting materi al
48' is shown partially reno 45 by etchifng gm0 di ssol vi ng t hrough mask
portions thereof to |leave a plurality of separated
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adhesi ve regions, 46'. Alternatively, rather than outright renoval, the
portions of adhesive 46 not to be effective in adhering dilator 10
to the skin of bridge 58 could be chem cally deactivated to no

| onger adher ewbn7/4d2@5 deacti vated regi ons. The amount ¥TURHERHN
reduction from the adhesion provided by 2/ use of 5 adhesi ve | ayer 46
wi t hout nodification is controlled by the size of effective adhesi ve

regions 46' and by the separation provi ded between these regions. In

a further alternative, sgparated”adgesive gions 46' could instead be
additively /%vi é rat’her than su racti-vely provided such as in
the form of separatée ! -:-—:--_:- ows_of adhesive material (or

sepdr at ed adhesi ve asN i gure 8 a specifically deposited on
flexible materia_strip 18 in NyXformto prowde the desired
part.ial- adhesifie void. — ==y XQuch treatnehts or depositi 94S of
adhesive matefial 46 and internedilate \\==egment 24of dilatgt 10 nay
prove rel ati velSg&xpensiyve when coifar ed WReY et o=l Q! vi ng
partially coveri \o\f\ full l-ayer—ot=adhesi ve shiagtance 46 at -

i nternedi ate segnent “Sd==Sy WL h use Rf netting 48' . Fighke 9
shows an alternative MB&§ 3 ering portions of adhesive
substance 46 in the 4é S % view providgd_there of a porijon of
I nternmedi ate segnent 24 constructi ofnsfor—t hi s—att2f nati ve.

There, a pluraljty of yet hyl ene NhegE==rDbeads, 45,
are shown adh&lég 45" €: J ey Ny 20 cover portions of
that adhesive L&yt : O\ SRS IRS Bl r?' ve | ayer and
flexible mater . v N8 - ért fromthe skin

of bridg _ . S e W2. St el ene di sks may, for
i nstance, be 0% TN Agches i\, Q#0005 inches thick. These
pol yet hyl ene di S5y 3 : L
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provi ded on adhesive | ayer 46' through the use of a transfer drum and
again the 25 -~ size of the disks and their separation control the anount
of adhesi on reduction obt ai ned. Al ternatively, adhesive
material 46 at internedi ate segnent 24 can be covered by a perforated
| ayer having the perforations controlled in size and in separation
from one anoggﬁgw&éhguantrol the reduction,pf adhesion r esul tRGIGUSPBEBI0

t he use thereof on adhesive | ayer 46. One™possibility is the use of a

per forat ed pol yet hyl ene sheet,_ 48", of 0.0005 to 0.0015 inches

t hi ckness to be positioned 2 V[)932¢6275

PCT/ US97/ 06033

- 14 on
adhesive | ayer 46 at internedi at Y R4 as shown_ip the fragnentary

view of Figure 10 of that segne ' //',o such a ﬁerdative. Anot her
possi bility would begfo apply bioﬁd" f a1 i sui t abl e spaced
openi ngs therein over *adhesi e el bb Finally, the

fragnentary view in Figure 11’( 7 shows a
further alternarmerrrwprett o A/ et '
‘?3;’55&02E96’1’({ Vo
V%3 A 2O GV ANANC ‘
cover nore or ,’If/.';/' Wilsitis s /&/‘,{/ 7
Z/ A I a7 £
J } 3 o .




Al t hough the present invention has been described with reference to

preferred enmbodi nents, workers skilled in the art will recogni ze that
changes may be made in formand detail wthout departing fromthe
spirit and scope of t he invention. 15 WD 97/ 46275

PCT/ US97/ 06033 _ - 15 - T1S
CLAIMED |'S: woomdéers A dilator capable of introducing sepBFHUSHP6033
stresses in outer wall tissues of ad4fection of human anatony,

conpri si ng: ' a truss of a single body having a pair of

spaced- apart end surfaces which, 5 if forced toward one
another frominitial positions to substantially reduce

di rect spacing therebetween by a spacing reduction force

external to said truss, results in restoring forces in said truss
tending to restore said direct spacing between said end surfaces;
ends engagenent neans adhered to said end surfaces and capable of 10
engagi ng exposed surfaces g #& wall tissues sufficiently
est ori pgdf or ces; and

i ntermedi at e engagenent > [ Zat a surfag

t hereof | ocated bet . i

an




exposed surfaces of human anatony between said exposed 15
surfaces of said outer wall tissues engaged by said ends
engagenent means but with | ess adhesion than that exhibited by

sai d ends engagenent neans in engaging said outer wall tissues. 2.

The dilator of claim1l wherein said internedi ate engagenent .”1)63 320

formed of an WEH¥462¥ adhered to said trugﬁs and covered by a layér 37
~materi al havi ng openi ngs ext endi ng t heret hrough. 3. The

dilator of claim1 wherein said internedi ate engagenent neans is
formed of an adhesive adhered to said truss and covered with a fil m having

25  openi ngs extendi ng therethrough. 4, The dilator of claim1l
wherein said internedi ate engagenent neans is formed of an adhesive
adhered to said truss and covered with a plurality of separ at ed

regi ons each containing a non-adhesive material. 30 WO 97/ 46275

PCT/ US97/ 06033 42;, - 16 -
‘ 44

p
15 2 Fig. 8




5.

. The dilator of claim1 wherein said internediate engage
formed of a plurality of separated regi ons each containing a

adher ed to said truss. 5 6. The dil ator of clai EE§L @
said layer is a polymer sheet. 7. The dil ator of cl aiggeg\Wher&in
said layer is a polynmer netting. 8. The dil ator of ﬁ;}{ 3
wherein said fllquQfa r esi dueorod INeeLDERTIOL PRPERTO OrRGANI/RIES | T 1 ON |‘-« ding a
li qui d. The dilator of clS™"%2HFerein sai d non- adhesi ve
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