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-1- A D LATOR FOR QUTER WALL TI SSUES OF HUMAN ANATOMY BACKGROUND OF THE

| NVENTI ON The present invention relates to devices for separating bodily

ti ssues aW@ 9698 particularly, to devices for separati ng REITUSOS/ORPI
tissues 5 frominner structure tissues to dilate nasal passages of a
human nose. Humans are often subject to interior obstructing of their nasal
passages whi ch makes breathing nore difficult. Exanples of such
obstructing are a deviated septumtypically resulting frominjury to the
nose, swelling of interior nose tissues due to allergic reactions, and the
nasal 10 synptons present -in those suffering wwth the comon.cold. The

| ower portion of a nostril, imediately i merior the entrance to the
nostril, is kno ' ' e ' InVARS 2 a
narrowed neck- | kaggﬁgadpggﬂdégk'ﬁ?g g@é’éﬁﬂ%ﬁgg ?Egyﬂﬁy;é%ﬁq%st erior
to the nasal valve, w den agitkAROUNDOE TH ihk)'ﬂﬂﬂgﬂf|y occur at the
nasal valve to the 15 poi n a e nasal valve may be substantially

bl ocked. Commonly, the | at’Baeipresemt inyention relates tadevicescfor sepasatingsbedilyt i al | y

about the nasal ] val ' 0 i th .8S t hat
theoutor vai | (IRagEHd, brd PEISRAY, |8 Glliele ror DEralich biff wall hshed °
br eat hi ng pr $cesfromainaebstractiirentissieto didave!misall pasbdges lof RANAAGE node. Al 1

t hrough t he nasal _passageséart.i cul ar i £ .such, 20, aqbstruction i s present.
Bl ockage of the nasal pas B@aP%a{Po‘?ﬁJF bject, o interior-ghsgructing obtheirnasal o

detrinent to per D&R41REC "'arthinbn t . A MeydHh
' l %egh@hféﬁ ; Bré o Fﬁgﬁfr ritatl (%énkeg’lge to the

breathing over a long period of tine may cause )
i nhal ation of foohstmpeting are & dedatedsepmontypicaily cesnlting fremfinjurg taethei fosehe 25

breat h had passe ] nose... Bl ac ofi;.the nasal pas eis .
particularly _unc%rﬁ@?f §gpg{e2§r &fogﬁtt}sg‘é%ng‘ggﬁ? ﬁ"?@ﬁJSWan’éqﬂBrnﬁ?ﬁhy'
Rgop: eblt haL IOavesympulmbl dmlihrmag&@uﬁ&ﬁé@lmhtﬂﬁ:: orfiftidn thin | Thé 36wéD.

-Nasa ockages can, lead to sl eep disturbances. sleep irregularities, or
snoring or a conP?THep at?&ﬁ"é’of‘ﬁ“‘ﬁﬁ%h’l pteptor the, gpgance,iq (the nastry, is

known as a vestibule. The vestibule tapers inwardly to a narrowed neck-like

area called the nasal valvé. Nasal passages, posterior to the nasal valve,
widen again. Nasal obstructions commonly occur at the nasal valve to the
15  point that the nasal valve may be substantially blocked. - 'Comﬁonly, the
| lateral wall (i.e., the outer wall tissues partially about the nasal passage) at
the nasal valve is loose with the result that the outer wall tissues draw in
during the inhalation portion of the breathing process to substantially or
completely block passage of air through the nasal passage particularly if such
20 obstruction is present. B
Blockage of the nasal passage is obviously an irritation and a
possible detriment 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 particies ‘that would otherwise be filtered if the
25 breath had passed through the nose. Blockage of the nasal passage is |
" particularly uncomfortable at night, since it is uncomfortable for many
people that have a proble_m' to bfea’the through their mouth while as]eep;
Nasal blockages can lead to sleep disturbances, sleep irregularities, or

snoring or a combination thereof. In addition, a person with such a -
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-2- condition may wake often because that person is not easily inhaling
sufficient quantities of oxygen. Wiere the cause of the obstruction in the
nasal pa%eRA$®1993 due to structural problens such as a deVFB@@ﬂm§€Htun1or an
unusual ly small valve 5 openi ng, . and where the effect on breathing is

rel atively serious, a conmmon resort is to surgically attenpt to correct the.
mal formati on of the nasal passages. However, surgery.is expensive and may -
not ultimately correct the problem Were the cause is allergies or the
common col d, another alternative often used is a nedicated spray to reduce
the associated swelling 10 of tissues along the nasal passages. This
treatment too often was insufficient to affeviate the problen1 and there

are possible detripental effec t he .tissues.thenselv. gng-term
use. Because of “qriton may 59&%8‘%%%@8“6&?%&%‘ ﬁ‘i‘tg%‘? ot
~mechani cal ai dsqidtitRd of endli | at ors have been used in attenpts 15 to
open nasal passages Such di | ators have been both'of the interna|l yariety

which in effect push out mrgmumoimmwu%@éagéasalawlst and

of the external [ VaLi - hmmg velN€ ,
internal types, tovﬁ?“cﬁireg'l{u re i nse%fiaolaﬁul M%@ nasa passages, rray | rr| tate-

t hem and re$ul t opening) ankioviiérg the effectgon breathing ifelatively sargms,vmmmmomf 20
geonetries encountergd in humgn nasal assa _these sa ators, often
nust be speci fi &3Pty ‘sd@sﬁgﬁ@gﬁl'&m% g‘ﬁ mﬁ@ a}fé}&é’?ﬁﬁ f 18l
dilators have epidiggesb FriwevRf, Sufgery & ﬁivé &nd hiy lﬁ‘é?ﬁltﬁndt@l?&:oﬂe@ﬂﬂierl ng
sone aid to renobve). but adj ustabl e wit respect to the force, of the pul |

the outer wal| Pproblerss, Whernathe pauss iscalaraies or, S comumen (Rld, anather nose
but 25 unad ”?ﬁ@r‘ﬁkﬁv@b@gﬂﬁ éﬁqu ed"&rﬁ? t&r cg%ﬁﬁgs&f'-lﬁ?ed%w&li

wal | tissues determ ned e 2 ng ruc orner ar
difficult t10 reofmssuemaloﬂg fifei masal passagestj This tteatrpem\mod@fmnpvaspmufﬁi@eme whi ch

| d ffi 0 |
)altlr rGan;e?rgnt | ?L)rergj ‘ﬁggns 535%%%&%?5%%3’%%“@0 t }PE ffé%% % lg?dl nary

use, or the |ikgssues themselves with long-term use.

- Because of these shortcommgs expenenced using these
methods, mechanical ands_ termed nasal dilators have been used in attempts
15 to open nasal passages;_, ,Sﬁch_dilatprs have been both of the internal variety
| which in effect push out the sides of the nasal passages _'to open them, and
of the external variety effectively pulling on some of those sides. The -
internal types, which ..requife_ insertion in the nasal passages, may irritate
them and result in an. itching feeling. Because of the large variety of
20  geometries encountered in human nasal péssa_ges. these nasal dilators often
must be specifically designed for each pa_rt_iculér user. External nasal
dilators have either been securely adhered to the user’s nose (requiring some
aid to remove) but adjustable with respéct to the force of the pull on the
. outer wall tlssues, or have been removably adhered to the user’s nose but
25 unad]ustable smgle body items which provide a force pulhng on wall tissues
determined by the single body s_tructure._ The former are difficult to remove
and difﬁéul_t to adjust to provide a proper force which yields sufficient
expansion of the wall tissues without the I_néchanical_ arrangement for doing '

so becoming disengaged, knocked askew during ordinary use, or the like.
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-3- Single body external nasal dilators have had designs devel oped therefor
whi ch provj ﬁe a satisfactory outwardly pulling force on tissues being

di l.at ed Wl‘b’ OfP1%? sconfort, “and which can al so be rel ati vePGTESS8I3pit in
pl ace for use as a dilator while yet being relatively -easily renoved. This
5 _latter feature has been acconplished in dilators using spring .
contai ning bodies with pressure sensitive adhesives, and the peel force
which is generated by notion of the skin under -and adjacent to such

dil ators adhered thereto with such adhesi ves has been prevented from
causing the dilators to separate fromthe skin through a suitable geonetry
at "'the ends thereof. One 10 possibility ™ to use spring nenbers in the

di | ator body which are of ghorter.|ength t han..the | ength,qf .t he, bady i.n
whi ch they are contai ned S_SWQE&MM%%ihPVgha%&%W% d
menbers in that hhekefdrashielSprovide DéatishiRtor olfehriR Pillingfore SPasaes Bans

fromthe correspor_ldi,_ra%y?ody ends. This poSsibilitfy was shown in earlier
filed copendi ng ildtedowithaut diseomfost,jand which aap alsacbe relatively easily tpugdn

"Nasal Dilator" W’IS ial - . Ry J 1994
whi ch is hereby i ncop%(g?g%eﬁ %éﬁ%ﬁoﬁ%@ﬁ?gﬁﬁﬁ&lﬁ%ﬁgfgl&&%ﬁbg‘ﬁ%ons
of the body ehds latert feahereshasi beenmacivmplished dn sdilaters assitg dpring icontining t hat
resi st the peel forces occurring at the ends.of th S‘S S rinP n'eggérs.,
Unfortunately, tPRIRSCHILR PIESSHIY; Snsitive Sivednand, g gpes) forge MRIFR §yring -
t he- manuf act uri ngené@earby motiéH BE fifel skin Ahderund RfdcehProNuch Glators adhered
Alternatively, the central end_portions of the dilator body at the opposite

ends thereof pastthen¢to wphisueh adhaswes basibeesuprenented frogu causing the dilatersset ur e
so that the end ' o { i

renbers of . more AR T he A thibuplie sttee Beotndfiy 3t Bid e R hilof “One,
posi tioned, HYan eossibility isto tuse sprimgymemiters incthdidilatorrbddydvhitie iry ef sherteg cut

cutting i nto uni (SRRt iReh he IERBUR BBOROGK 1 WKL HEVOHE GHIABES PR pr i ng
gﬁ (rjﬂsae (r) f D?L te i ons  tdafiteping. the PdsitibAHT stk SpANg ARTAKERS invkhd Bodya8avel3kh lofe
_ the spring member ends spaced apart from the corresponding body ends.
- This possibility was shown in earlier filed copending U.S. Patent Application
15 by B.C. Johnson entitied "Nasal Dilator" having Serial No. 08/183,916 and
filed on January 19,1994 which is hereby incorporated herein by reference.
In effect, the portions of the body ends past the spring members ends serve
as body extensions that resist the peel forces occurring at the endé of these
spring members. Unfortunately, the need to individually position spring
20 members during the manufacturing process is expensive and subject to
~ errors. - .
| Alternatively, the central end portions of the dilator body at
the opposite ends thereof past the Spring member ends can be cut out during
manufacture so that the end edges reach back to the ends of the short spring
25 members or, more practically, the springs, rather than being short and
positioned, can extend for the length of the dilator body before being cut
- into units with the central end portib‘ns being cut out along with the cutting -
' imo units. This will leave body side éxtensions without any spring member

portions therein, and these side extensions will extend past the ends of the



WO 96/ 01093 PCT/ US95/ 08293
-4- spring nenbers after such cutting as described in earlier filed
copending U. S. Patent Application by WI. Doubek, D.E. Cohen and B.C.
Johnson ®iR6OIWA ' Nasal Dilator" having Serial No. 08/ 07BCEASYMIPX | ed on,
April 20, 1993 which is hereby incorporated herein by reference. However,
the 5 adhering extensions used in the geonetry of the dilator ends
described there to prevent that dilator from peeling.away fromthe skin
restrict the possible end shapes which m ght otherw se be used and, because
such extensions do extend past the spring nmenbers in the dilator body, they
unavoi dably result in some waste of material in the manufacturing process.
This situation can 10 be eased by'elinrﬂating any central end portions
being cut out and, instead, just providing relief. cuts between the_ spring
menbers and t heSBAiRE members aBSE spely cYtHiAg as sleseribad iy earlige fled copending,
will result in @.8MPhlendMshicatitin BF WU Ddbek! D ECEohéh HAIBRE" not

cut out as they were int previ ous versi on. resulting peel ed away.

central end por entitled {INasal Bilags” having Setial No. 08/070,554) aod fidechon épril 26y ought

into contact w on .Rear the ‘s nose  collecti dirt, .becom ng
unsi ghtly, cau's;lﬁgg3 i ﬂsghggqbg ﬁ?ﬂ%ﬁ%‘?@l%ﬂe’qﬁ% s 'ﬁ"?fndg_?o‘f" Ly the .
ext ensi ons &ccugthetimtextnistonswiséd ifi the [ga6inetry of tife ditatbéndsaibserisedetheor at i on
therefromresulting fromthe presence of the extensions over that skin

whi ch weakens t H:PEaventthat dilator frony peeling awaySrom the skin;resizict the possibler -
|, the f ' - f
renmova e %ﬁ@gﬂ’%\?@g&s}' m%mm. Wﬁ&ﬁmﬁe&ﬁ% ki Sltemkigfzagpe from

being primarily pee ] eing primaril eer torces which are nuch
greater in magnextenéd pastghe spring membersinthetdilator badyuthey simaxoidably resifiesi ve

d th t ensj ons,. here, | tial f ing th
weakened ski n b erl it sidhehiain s mlpfiieifhe Brocel, TRTIHARA 8 oheer
forces durigg rpeedsdd Welirhmﬁngahﬁaaitfm%nﬂ?bﬂiét%ﬁﬂg' But dut andeingtead; hand,

t he om ssion of ,the extensions or any relief cuts between the spring force
menber and t he W} Rrowding geligf, cutsoRStween; the spring members and the side |

extensions portions. Such an arrangement, however, will result in a small

=

amount of peeling of the central end'portions not cut out as they were in the

previous version. The resulting peeled away. central end portions will be

15 subject to catching onto objects brought into contact with, or near to, the

- wearer’s nose, collecting dirt, becoming imsightly; causiﬂg itching, etc.

In addition, the skin under those extensions accumulates some

moisture therein due to the reduced e\}aporation therefrom resulting from

the presence of the extensions over that skin which weakens the structure

20  thereof at such locations. At dilator removal, the forces between the dilator

extensions' and the skin change from being primarily peel forces to being

primarily sheer forces whi’ch are much greater in magnitude due to the

nature of the pressure sensitive adhesive used on the extensions, and so

there is a potential for damaging the weakened skin upon the introduction

25  of the greater magnitude of sheer forces during removal of those extensions
from ‘the skin. - o - | |

On the other hand, the omission of the exten_sidns or any relief

 cuts between the spring force member and the adjacent side portions of the

- dilator leads to the spring members reaching the extreme end edges of the



dilator leads to the spring nenbers reaching the extreme end edges of the
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-5- dilator. The substantially constant spring force along the dilator from
end. edge tWOA1®8ge provi ded by the resilient nmenbers thePETAISPEWAY to the
occurrence of peel forces due to the notion of the skin beneath the dilator
during ordinary use that are sufficient in a significant nunber of dilator
uses 5 to cause the ends of the dilator to begin to di sengage fromthe
skin of the user therebeneath. Thus, there is a desire for a single body
dilator structure that reduces waste in nmanufacture, allows design freedom
for the ends of dilators, and reduces the risk.of skin damage during
separation of the dilator fromthe user's sKin.

10
sse tonds to for cOMRr TeouBaSRA ronlieabrie By i et frodh il o

under force, awayedgero end .eﬂgetﬂraﬁgﬁf rtoz the Iraditientc MigRibess therein leads bavharg a

pai r of spaced-apart end syrfaces ch provides restorjng force_ tending

to 15 separate _m%#m@‘s&mt%w#lm @’G\B&Wd thy the: gigator e

end surfaces havedghfigBRiiRAy wiE Mk aféStieidnt 1Y ShmAe i dHIAgsE BXposed
' nt

surfaces of such outer wall“tissues sufficie y-to remal n engaged agal nst
such restorind fotaeaustithe ends ob thendildtor tee beginpoalisehgage fropnthe skin af theast

a first resilient ' | et ed, t hi.ckness ext endi.n et.ween _end edges
o the 20" opposPrd eitbefrdify THE tard it § 388 fotia AU Hoty SER s dES <
this band has a pthataediges Gastoins hanufdefure] allews design trediomefas ithé@ ehdid bfl of
t hat thickness vvhi@h are Sir cted acgross.the band, These notch s.q(;%n be in
two groups near tAUAI9FSARAT ‘lé‘ﬁ%lalgdb&déhnt uring sepaAHAn of thedilater,ss
Wi th the deepest #ohtSusereskil to the ends and the others getting.
successively | ess deep in 25 sequence toward the mddle of ‘the truss. A
second resi I'il_@nft band can al so SeMMANXIOT Lk AN VENEIONpaced apart from
me CL' . ﬁ;'s' A 22”& f)g;rg'gg?e's%é% FE0En S PRRRes A aifiISk WAE S LOSERA 10 2N
| force wall tissues in the human body, on which it is engaged under force,

away from one another. The dilator comprises a truss having a pair of

spaced-apart end surfaces which provides a restoring force tending to

15 'sepa.rate those surfaces if they are forced toward one another. The end

' surfaces have engagement means adhered thereto which can engage exposed

surfaces of such outer wall tissues sufficiently to remain engaged against such

restoring force. This restoring force is provided in part by at least a first

resilient band of a selected thickness extending between end edges of the

20 opposite ends of the truss, adjacent the end surfaces, where this band has a

plurality of notches therein exceeding at least a third of that thickneSs_ which

are directed across the band. These notches can be in two groups near the

Qpposite end edges of the i'esilient band in the truss with the deepest
notches closest to the ends and the others getting sucéessively less deep in -

25  sequence toward the middle of the truss. A second resilient band can also

"be provided in thg; truss spaced apart from the first resilient band to also

extend between the end edges thereof, and which also has notches provided

therein.
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PCT/ US95/ 08293 -6- BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 shows a
pictorial view of a portion of a human face including the nose, and of a

di | at or woledwpng t he present invention engaged w t h t haPCTGS9S/O08Z93 .

Fi gure 2A shows an expl oded pi-ctorial view of conponents of the present
“invention shown in Figure 1; Figure 2B shows a fragnentary view of a
‘portion -of Figure 2A; Figure 3 shows a pictorial view of the same portion -
of the 10 human face shown in Figure 1 absent any dilator; Figure 4 shows
a cross section view taken fromthe view of Figure 3 with the nose shown
being in a state.of relatively little flgy of air through the nasal
passages; Figure 5 shows a cross section view simlar to that of Figure 15
4 with an appreciable alg\g1 , - SHIRT and Figure 6
shows a cross section vi T an appr eci able air flow
t hrough t he nasal passag@mﬁmﬂwﬁmmﬂfﬂ-ﬁoﬁﬁllﬁmme ' '
EMBCODI MENTS A dj | at.or, .10, enbod gt resent, j nvention is.sho in 20
Figure 1. Dil atigfludme; Ehesﬁﬂ%'n ‘b‘ﬁ/ﬂg §£§“§" %ﬁgzlgs €| Rf%Fmoﬁnve?“ggﬂj ect in
“bei ng' engaged vg_,{ggg@d WithQhatldoseseen as part of a portion of a hunman face,
14. The el enents used in the construction of dilator 10 can be seen in the
expl oded pi8torial view digune2A shawsian expleded pigtorialyview of componsnts ofeen

"~ there, dilator L ngl e body, truss nenber, 16,
having a strip té? pgggsgéi %@Fépﬁgﬁﬂé\&@m’ﬁﬁeg first end region, 20, and a

second end region, 22, |digwe 2B showsa fuglnemgryovne@Ootbqpamwmnélﬁmxteate

segnent, 24. Tth’vvl dth of |nterrred| ate segnent 24 |s Iess than the width (‘

first and

Flgure 3 shows a pictorial view of the same portion of the
10  human face shown in Figure 1 absent any dilator; '
Figure 4 shows a cross section view taken from the view of
- Figure 3 with the nose shown being in a state of relé.tively little flow of air
through the nasal passages, | '

Flgure S shows a cross sectlon view similar to that of Figure

15 4 with an appreciable air flow through the nasal passages; and |
| Figure 6 shows a cross section view taken from Figure 1 with

an appreciable air flow through the nasal passages.

A dilator, 10, embodying the present invention is shown in
20  Figure 1. Dilator 10 is shown being used as a nasal dilator on a subject in

being engaged with a nose, 12, seen as part of a portion of a human face, 14.

~ The elements used in the construct_ion of dilator 10 can be'

_ seen in the explode'd pictorial view of that dilator shown in Figure 2. As
25  seen there, dilator 10 comprises.a unitary, or single body, truss member, 16,__
having a strip of base material, 18, with a first end region, 20, and a second

end region, 22, joined to first end région 20 by an intermediate segment, 24.

The width of -intefmédiate segment 24 is less than the width of first and

second end regions 20 and 22 for the comfort of the user because of




second end regions 20 and 22 for the conf ort of ‘the user because of WO
96/ 01093 PCT/ US95/ 08293 - 7-
covering less.of the user's skin. Base mat eri al 18 is preferably forned of
a’ pol yest eWag@mpes t hat al l ows the skin on user nose 12 tomaisasrgs”:gases
with the atnosphere relatively easily to maim ze confort and mnim ze :
irritation during use. A suitable, nonwoven, spun-laced, 100 percent .
pol yester fabric 5 fromwhich to formbase material 18 is available from
E.l. DuPont Nenours & Co. under the trade nanme SONTARA . SONTARA fabric
typically has a breaking strength property in a ratio of approximtely 2:1
as determ ned by the machine direction (MD) ~or warp, relative to the cross
direction (XD) or fill, of the fabrlc In agdltlon SONTARA fabric

dorerm nad by ?Re%&eegﬁ»‘ée?ﬁaﬁgb%n R T
machi ne directi onpolgéstéhﬁbhahhatmnoimhnkimmrm 1D o ekchahge gasesiwith s

parallel to the I?hg|tud| nal e t of base pmierial 18. Truss 16 further
i ncl udes resi | i entheAtEospherg relatively gasily jo maximize comfort apd minisgize Jritation.

material 18 Resi bixifg ufleansullible) fbiiVent shid-hiced 00 rpegésgtpsmstes%n@nd a

second resilient ban 30b. First resilient band 30a ha st end, 4la,
and a second énd, fwnawhtsl;co form base|materiabiis asgilabie from Eil; BuPontiNemours and

LR 1 2 e Ak AR SR i

biaxially oriented meﬂangs&engHWoMM&&ybEaﬁpmhhﬁteﬁ 2y af determidaint
Nemours & Co. whi

t tely 0.0 to 15|n w dth
from 0.010 i n. Bx&h éuenﬁ ire 6\453 ¢rs§t@e t%%goa? r(%
material which 'Sof thﬁtdtvﬁieyfdﬂﬂcn 3 admaoﬂesewmf'%bﬁe i%llyf iHa§tarANd

second resilient. bands 30a and 30b enhances t he axi al, torsfonal
flexibility o0 eaclongation pereentage ratiedof approximptely 3ekias determinest tbyn theof

each dependi ng on, Lt Sblbont BS: ARAMRrARHhb Yrods Gl rbcRERHERORL of ' ©©

not ches, 43a, 43b
' the fabric. lThe machine dlrectlon of the fabric is parallel to the longitudinal

extent of base material 18. o o
| Truss 16 fn_rt_her includes resilient means, 26, secnred to' a first
15 side, 28, of base'ma_te-rial 18. 'Resi'lient means 26 includes a first resilient
_ band, 30a, 'and a second resilient band, 30b. First resilient band 30a has a
first end, 41a, and a second end, 42a. Seccnd' resilient band 30b has a first
end, 41b and a second end, 42b. First and second resilient bands 30a and
- 30b are each formed of a polymer matenal For example, an industrial
20 grade, biaxially oriented polyest_e: such as MY_LAR Type A offered by E.I.
DuPont Nemours & Co. | ‘which is cut to approxiinately 0.080 in. to 0.135 in.
- in width from 0. 010 in. thick stock has been found suitable. Using a polymer
material which is relatlvely thm as Just described for each of first and second
res:hent bands 30a and 30b enhances the axlal torsional ﬂex1b1hty of each
25 of these bands about the longltudma] extent of each depending on the width

of the bands actually used.

A sequence of three notches, 43a, 43b, and 43c is shown in
each of first and second resnhent bands 30a and 30b. Notches 43a, nearest

the extreme ends of each of first and second resilient bands 30a and 30b, is



each of first and second resilient bands 30a and 30b. Notches 43a, nearest
the extrenme ends of each of first and second resilient bands 30a and 30D,
is WD 96/ 01093 _ _

- PCT/ USO5ne®m93 8- t he deepest notch and, for exanple, |RCHUB¥#BI®Bent band
with a 2.60 in. length and a:-0.135 in. wdth, this notch would be typically
0.15 in. inward fromthe resilient band end nearest thereto wth a depth of
80%to 100% of the thickness of that resilient band, typically 90%to 100%
of the thickness. The 5 next notches inward in this exanple, notches

desi gnated 43b, woul d be each located 0.1Q to 0.20 in. closer to the mddle -

with a depth of 60%to 90% of the resilie band thickness, typically 70%
Finally, the last notch shown in each sequence,and cl psest the m.ddl e of
~the resilient bahrdsi_emfcmsha%ir}ghs’fw ,é@ﬂ.&&ﬂ)ﬂﬂ%&ﬁﬁiﬁ%ﬂhﬁdﬁﬂbr 0. 10
to 0.20 in. c osﬁgatmsm. Wilith, tHigihdeh Weluld'bé typ?cfigrdis i inwird fldfGdhe 70%
; oun

of the resilient nd thi ckness,. . typical ly ar 0% Further notches

coul d be i ncl udeesilientshandeens: nearest theretocwithea depth af 889zt 4087 of,¢he

correspondi ng resid ient. N0S ere - dif.f-ar.an ] ' ot che

coul d Ee- useg. ﬁﬁﬁé&ﬁg?&ﬂﬁﬁgﬂ%%@gﬁﬁ2@%%@?@5@1“%gggéqdeep >
in the fs ]tcaquemhce nfbfmdtaiestimdointthis qxankﬂleen?tc'hes)designuted\ﬁmlwquldibem ;a, - or )
t aper ‘off, the ecljye Spri.ng constant. al, ~the two hali-|en eac

of "the'resi | 1 entomiaiGuaB201g Apsstpinbe Midkd st s B ot 00938 of

not ches reduce e¢hd gGlliene band Hﬂ@hfégﬂ???l&lly?mﬁﬂ?iﬁall@?tﬁé?ﬁkt hGeR shévgn ihem at

the ends of the bands is quite effective’in reducing the 20 peel forces
at the ends of teheh segquenceand,gloesest rtosthiet middle rofiheheesilienti dasdy natshewr ce

| _ . {
and the notion qf . ski.l Lherehes - T} 1 e Do , depth
as one proceeds %F%)‘&E%e@ lc? 3??183@{&31% ?&m kl?eh é—&gtg% lﬁrelg dﬁ’c égatei ﬁé Q{OSL'F%S the

| ess at eact0 | ogwiddierbut lwith gdepthpfonly 40%aa J0%gotfheaesilient Isand thicknessst ant

al ong the di reCtianzﬁ fr.omﬁ‘igﬁ ends of the resilient bands toward the 25
center. As a redYRicaly:a1QuRR4D%.q Hul| on the outer wall tissues of the

to | N o . .
closer to the middle of the corresponding resilient bands, and different

depths for each of the notches could be used. The effect of introducing
these notches ever less deép in the sequence thereof toward the middle is
to 'Ihdnotonicallly"decrease, IOr' tape’f off; the 'eff_éctive spring constant along
the two half-lengths of each of the resilient bands starting from the middle
thereof. The deepeét'hotchgs reduce effective spring constant the most so
thét locating.th'eﬁl”at tﬁe_ ends of the bands is duite effective in reducing the
20 peel forces at the ends of the resilient bands resulting from the bands spring
force and the ‘motion of the skin therebeneath. The other notches of lesser

depth .as one proceeds’ to gd to the center of the band reduced the spring -
constant less at é,ach.loc_ati_on ihus giving an iht:rgadsirig effective spring
constant along the directions from the ends of the resilient bands toward the
25 center. As ':«.i_ result, the desired pull on the outer wall tissués of the user’s
nose can be set by the type of_' material, length, thickness and width to
provide the desired pul_l' on those tissues while being reduced sufficiently to,

as will be described, ai?oid undue pe'él forces occurring between the pressure

spring constant.

user's nose can be set byFuhfief YioRcliek ¢BalEbealnchidRagim seqiltinek n@aending! Wi dt h



provi de the desired pull on those tissues while being reduced sufficiently
to, as wll be described, avoid undue peel. forces occurring between the
pressure WO 96/ 01093 S :

PCT/L US95/ O%MB/M3 sensj tive adhesive beneath the ends of tRCISBHERAE and
the skin to which it is attached. First and second resilient bands 30a and
30b are secured by first and second flexible strips of interface adhesive
material, 31a and 31b, 5 to a first side, 28, of base material of strip
18. First interface adhesive material strip 3la has a first end, 33a, and a
second end, 34a. Second interface adhesive material strip 31b has a first
end, 33b, and a second end, 34b. First and gecond strips of interface
adhesive material 31la and 31b are of the sarfe shape and size in.the plan

view thereof as are first.and secon 0 resi.l i ent ban 30a. and 30D,.
respectively, in gena}tyﬁ gﬂhg%v? ﬁ@?ﬁg.t&'FF?gs[&? gﬁﬁgﬁ'};&i eé&i’ {2’5‘”@1&3.}} ed
by adhesi ve mater jsadttachedp 31a to base material strip.18 adjacent a first
edge, 32, of internedi ate segnent 24 thereof. Second resijlient band 30b is

paral l el ‘to, and spaced apaFirstanghsecond gesilient; bands308and 3p,aresegured by
oy agons. . e _ ; .
S0 acont x secondlis Bl Ssktd BELbR strips of dhferfbcniifésifR rifieRal, 314 ofld b,

adj acent a second e ereo rst and
second resiliént baadfirsgGialen8, 8f)baser material dfestripals. s tFitst dntetface adbesies al | v

parallel to one another, and gubstantially.payallel to the |ongjtud nal
extent of base rraf‘@_t‘?%_%f‘?i%al s & t8‘_1'i aer"lngcﬁ sﬁﬂ?&éf’g ﬂ%ﬁ_‘e_l pnd
strips 3la and 31inteifady adiesive nvaterakeiriy 316 hagQ firsémE; 38b carftbd §¢dond@nd,
bi o-conpati bl e transfer tape adhesive materjal such as that _designated 3M

1509 of fered by, &M Kirss and,second strips of inteEface adhgsivefpaterioh Ala and 310 age

Company, Inc., or %ﬁrﬂy ' W [ 1] Qs Lhle gt E‘Pﬁ{er-
adhesive materi al OQE}}: asé %tﬁagteq esl gniglttggﬁ%‘%gﬁaoﬁkgerog%gb%éhﬁﬁgv% abl e
from the Betlfam Gesilpent biandn3028nd 30b, respectively, inTa plan viéwfthetdofr i ncl udes a
flexible strip of top-material, 3 Vi a.first d redion 9 second
end region, 40, and an intef lu-{egﬁignp %ané] 04'is secure Qy adhesive tna?erial%tnp

' ' 31a to base material strip 18 adjacent a first edge, 32, of intermediate

segment 24 thereof. Second resilient band 30b is parallel to, and spaced
apart from, first resilient band 30a, and is secured by adhesive material strip -
15 ~ 31b to base material strip 18 adjacent a second edge, 36, of intermediate
' ségment 24 thereof. First and second resilient bands 30a and 30b are
oriented, as stated above, generally parallel to one another and substantially
parallel to the longitudinal extent of base material strip 18. Each of
_ interface adhesive material strips 31a and 31b is preferably an acrylic,
' 20  pressure sensitive bio-compatible transfer tape adhesive material such as that
- deSignated -3M 1509 6ffeféd by, and available from, Minnesota, Mining &
‘Manufacturing Company, Inc., of an acrylic, pressure sensitive bio-
“compatible transfer adhesive material such as that designated 1368B offered
by, and available from, the Betham Corporation. o

- 25 ' | Truss 16 further includes a flexible strip of top material, 38,
having a first end region, 39, a second end region, 40, and an intermediate
segment, 47, with the same size and shape in plan view as base material strip
18 has in plan view. A bottom surface 35, of top material strip 38 includes

* a layer of an adhesive substance, 48, that extends over the first and second



segment, 47, with the same size and shape in plan view as base naterlal
strip 18 has in plan view. A bottom surface 35, of top material strip 38

i ncludes a | ayer of an -adhesive substance 48, that extends over the first
and secowo 96/0109 96/ 01093 PCT/US95/08293 )
PCT/ US95/ 08293 -10- end regi ons 39 and 40 and over an internediate segnent
47 thereof. Adhesive substance 48 is a porous, acrylic, pressure sensitive
bi o- conpati bl e adhesive. Top material strip 38 covers first and second
resilient bands 30a and 30b and first side 28 of base material strip 18,
and is secured thereto by 5 adhesi ve substance | ayer 48. Top nateri al
.strip 38 aids in preventing f|rst and second resilient bands 30a and 30b
from separating frombase material strip ‘¥ and interface adhesive materi al
strips 3l1la and 31b in those si.tuati Qns where truss 16 is flexed.b @Dvenent
of that skin thépd fegions 539 c*jp al“3 QVescAn dniermediate segqqqnbé tl't‘% t op

material strip ?@hbh%hﬂ: céQH‘i’sﬁEGfo%ﬁ &?ﬁﬁ:,g?ésﬁirb%knﬁﬁ&éﬁolc%ﬁpbﬂm&et her

provi di ng a sti matertal int maj or t her eof provid
geonetri cal | y nadhesiveatbTep mai&mmasmm fisssranid second resilient pandsi302novi ng

ggkagegnlgaggtsﬂ&l%##gﬁgéﬁt sﬁ@?gaye@ﬁﬁg\}lﬁbﬂaf#hereeatqg!ew@{]ch as

t hat desi gnat edaghésivesubefahee tayeb¥8. and avail able from M nnesot a, M n| ng &

Manuf acturing, Inc. Furthgr in conpectiqn wih, base rraterlal

~ Figure 2, a second side, i@? E’@gfs‘%s?%aatdéy’é'r PHiveRtng é ance
46, ext endi ng 0¥@§ihértt3hﬂamyﬂmsw&otn' ﬁhﬂﬂﬁﬁﬁ%ﬁbﬁﬁ&rﬁﬁr@m&mand 22

and over 20 i nternmedi ate segnent 24 on that side thereof. Adhesive
subst ance 46 i sinterfaceadhesive m;atenal spripss¥larand3dbdn those snuailwmc fruss

uter vai1 st ofleue ot ABobau AIRaCaa il Blndet A Mich 1Pis ik Bl "
nose 12 in 1 gulR additionf tdp material saip 38 lmﬁtsftorsmmagdépee base material strlp p 18

can be obtai ned wi.th adhesive ubstan 6. pr.ovi ded thereon such as
the materi aI 3M18 ystagether pIoy: mga%d“ é inl the major plane thereot fo

provide a geometncally more stable combmatlon which permits installing

and removing dilator 10 more easily. Top material strip 38 is preferably a
R pdrous, nonwoven material with ‘adhesive substance 48 provided thereon
15 such as that designated 3M 1533 offered by, and available from, Minnesota,
Mmmg & Manufacturing, Inc. '
Further in connection with base material strip 18 in Figure 2,
a second side, 44, thereof has a layer of an adhesive substance, 46, extending
over it including over first and second end regions 20 and 22 and over
20  intermediate segment 24 on that side thereof. -Adhesive substance 46 is a
porous, acrylic, pressure sensitive bio-compatible adhesive. Adhesive 46 is
used to engage dilator 10 with the skin of the outer wall tissue on which that
dilator is to be used, the outer wall of nose 12 in 'Figure' 1. A fabric suitable
for forming base material strip 18 can be obtained with adhesive substance
25 46 provided thereon Such as the material 3M 1776 offered by, and available .
from, Minnesota, Mining & Manufacturing, Inc
Adhesive ‘substance 46 is covered before use by a pair of
release liners including a flrst release liner, 49, and a second release lmer,_

50. These release liners cover adhesive substance 46 on first end region



from M nnesota, Mning & Manufacturing, Inc. Adhesive substance 46 is
covered before use by a pair of release liners including a first rel ease
liner, 49, and a second release liner, 50. These rel ease |liners cover

- adhesi ve sWAMMB 46 on first end region WD 96/:01093  PCT/US95/08293
PCT/ US95/ 08293 -11- portion 20 and second end region portion 22 of base
material strip 18 wth an extended portion, 51, of first release |liner 49
and an extended portion, 52, of second release |liner 50 covering the
adhesi ve substance 46 portion on internedi ate segnment 24-of base materi al
18. First and second release liners 5 49 and 50 are readily renovable from
adhesi ve substance 46. As can be seen in Figures 3 and 4, a human nose 12
includes a first nasal passage, 54, a secontt'nasal passage, 56, and a

porti on of nose 12 genefally referred t,0 as a bridge, 58, of .that _poseg,
ext endi ng bet weenpgﬂ‘longf %""BPEFPESTFS‘&H&%%% #i@%%&%g‘@ﬂﬁ‘ﬂﬁﬂ 56.
The state of the aneslendéd portiof Sy of fitst réleasd ltnet 49ank hdtexiided Pordon, 52! he

portion of the bregthi ng cycle in which there is little airflow occurring
t her et hrough, and®h8¢eon ﬂ%ﬁ%%é@&@&m the adhesiyé substance 46ecpartion an ck

with an ailment WiitkhndifigteS¥ éﬂ@&f%‘éﬁ’éiﬂaiﬁéﬁiﬁ. ng?ind%%éﬁ@ ciedkelildgs Nad
nasal passage injury. Thus, hasal passages and 5o are relatively open
and can easily pa$® and /50 asegeadily removable from adhBsive sgbstimcepdfak of an

i nhal ation in the breathing,process,  the_sl|i - decrease in pregsure.inside
the nose leads to a slight é?&w ﬁ'sf’?f‘H*FWE&Q%J?%&SV\ESPM“‘EﬁgiﬁBQB@SI f
however, there has fivstemasalnpassige; $4,! # sédoad Sal pddasie296,Sard 2 PofiSort Bf AGSE
obstructing there or there is _a swelling of the tissues lining those

passages because Of BERFTAMY Estefred juate bHABSS8s pEthae dese, exending betweenbut
formng outer wal bgidaQfaist £k se@ond Fﬁsaﬁ’?&.ﬁﬁ#&@fh@%.%@ k@?{ of ik pRgPNd
y, nha n"lea

nasal passages 54 and 56, respective at1ons ca 0 éeven
great er decr d@sespassagesrin Figure 4 is that acqurring i theypoionusfithe lhreathingooyele

a1 ssues 60 amtiobishy efd BCHAR! oPaw itk BRgefronghan it dhe ERhs o
passages of a person that is neither sick with an ailment which has symptoms
~ involving the nasal passages nor has had nasal passage injury. Thus, nasal
- passages 54 and 56 are relatively open and can easily péss airflows.

15 During the peak of an inhalé,tion in the breathing process, the
slight decrease in pressure inside the nose leads to a slight drawing in of the
outer walls of the nose. If, however, there has been an injury to the nasal
passages leading to some obstructing thereof. or there is a swelling of the
tissues lining those passages because of an allergic reaction or sickness, the

20  tissues forming outer walls, 60 and 62, on the exterior sides of first and
second nasal passages 54 and 56, respectively, inhalations can lead to even |
greater decreases in air pressure as air velocity through the narrowed

- passages increases as the breather attempts to get a full breath. Outer wall
'tissues 60 and 62 then tend to be more strongly drawn in to ihe nasal

25  passages as can be seen in Figure 5, even to the point in some circumstances
of the passages collapsing: to near closure. The portion of the outer wall
tissues 60 and 62 so drawn in during inhalation is that located between the

~end of the nasal passage bone and- the skull shown in a dashed line in

Figures 1 and 3, and the .entrance to nasal passages 54 and 56. Such



25 passages as can be seen in Figure 5, even to the point in sone
circunstances of the passages collapsing to near closure. The portion of
the outer wall tissues 60 and 62 so drawn in during inhalation is that

| ocat ed bwowememes he end of the nasal passage bone and t hepchusdsosdoswn in a
dashed line in Figures 1 and 3, and the entrance t o nasal passages 54 and
56. Such WD 96/ 01093 '

PCT/ US95/ 08293 -12- drawings in of the outer wall tissues 60 and 62 as a
result, cause further nasal blockage. The severity of this nasal bl ockage
conditi on depends on how narrow t he nasal valve is in the person invol ved.
Nasal dilator 10 is provided as a renedy for this nasal bl ockage problem 5
In use, nasal dilator 10 is engaged with lBe skin on outer wall tissues 60
and- 62 of nose 12 by. adhesive substance 46 after the renoval of first and
second rel ease |drawings 49 ofthe Dutartwall tissnes 60 and 62 a5 amesult, chuse funther

dilator 10 plac xt ate
segnhent 24 travgﬁrlgegbh%g @g&géveﬁ@sgf%Wb&kyg%%&@égonhséﬁ%egl ons
100I 20 agd 22 Ihnivdnmowaheamtalwm isuihethe \pekdont invelved.  MNasahdilfitdr A0 is i r st
and second nasa e 4 5 es t[V: adhesi ve substance
46. Adhesive su&rgﬁlﬁeggi Hl‘gygﬂrg‘sf’ﬁ"ggfm% end regions 20 and 22
of dilator 1§, and at Intqﬁmse'uﬁsﬂmmls a$ﬁ@ﬁﬁﬂkémnﬁ@a%ﬁamhtary,

or. single body, truss menber 16 to outer wal ssues 60 and 62 and bridge

58 15  of nose t!ssuesmbambéz pfamlbbyadh@mawstgae@ﬁdaf@sm removabofis 30a

STt e once havi Mict Rl reged FREndofis o 5 4 Belptoh FipliE T/ L,

outward pul | on masalatilaver 10 plaadtmsth@@:xmr skinwif aose tBaichdhatintermediats

properly positioned 20 0N NOs 2! war.d_pul |l ~counters the draw n
in force on out e‘FgWﬁPﬁz‘H@wé%s ifgem$ ?Oaﬁ:ﬁ +AnRg seqend zﬁ?ﬁ@&’o&‘,ts tog

stabilize the pop aﬁcpazq{em h@%an%& widh s&&?%@ﬁu&ﬂés @8 4l 62 Df Hitsand

“inhalations. The flexibility of base material 18, interface adhesive
material s 3la arf§c@uhnasahpassggesa¢ andalo, Fespectively, by adhesive substance 46.

Adhesive substance 46 located at first and second end regions 20 and 22 of

~ dilator 10, and at intermediate segment 24, releasably engages unitary, or
single body, truss mcmber 16 to outer wall tissues 60 and 62 and bridge 58

15 of nose 12.

The resiliency of first and secbnd resilieﬁt bands 30a and 30b,
- the tendency of these bands to return to their normélly- planar state once
having the ends thereof forced toward one another, provides an outward puil
on outer wall tissues 60 and 62 when nasal dilator 10 is properly positioned
20  onnose 12. This outward pull counters the drawing in force on outer wall
tissues 60 and 62 during inhalation, and so acts to stabilize the position of
those wall tissues 60 and 62 during such inhalations. The flexibility of base
material 18, interface adhesive materials 31a and 31b, and top material 38,
along with the resiliency of first and second resilient bands 30a and 30b
25  together with the flexibility they exhibit due to havihg a relatively slight
thlckness, all allow nasal dilator 10 to closely conform about the curves of
nose 12 of each individual ‘wearer to increase the comfort of that person
‘during use. The relatively slight thickness of resilient bands 30a and 30b
. also enhances the axial torsional flexibility of truss member 16 about the



along with the resiliency of first and second resilient bands 30a and 30b
25 together with the flexibility they exhibit due to having a relatively
slight thickness, all allow nasal dilator 10 to closely conform about the
curves of MRt each i ndividual wearer to increase thePERHIIEHNE293 t hat
person during use.. The relatively slight thickness of resilient bands 30a
and 30b al so enhances the axial torsional flexibility of truss nenber 16
about the WD 96/ 01093 . , : .

PCT/ US95/ 08293 -13- | ongitudi nal extent thereof which further increases
wearer confort and aids in maintaining adhesi on of adhesive substance 46 to
the wearer's nose. Further, the spun-laced fabric structure of the fabric
strip serving as base material strip 18 perﬂ$13 limted, primarily plastic

but 5 somewhat Iastlc, def or matl w thin the thi ckness of base nmteri al
18. This deformatt:i laﬁhfwhqmgﬁrwwmwm qn&‘@ﬁng
forces such as mayn hgaif@iRg! of ﬁ&%n

bands 30a and 30b to returnto tséu&e'?r ﬂ@éﬁg}laly aﬁf‘?@lz ate EE; sur ace

configuration differences b&ushen theospurrlacéd rfabruc lstmctureamm ﬂlesﬁabmé steip a

"wearer, and (3) 1 | t or singl nber
16 relative to OUSS‘}"“%a?? ‘%ﬁg fs“g% sﬁmi I%Zi;ﬁ S ‘f méﬂ'éaP Elltl e,
cl eavage or peel fsomewhat élpstic @eformnation Wﬁhiﬂ\&%%ﬁkﬁ&s ofBhde mae&um arsls
truss nmenber 16 due.to wearer skin novenent g@nose espures) or contact

with an exteri.or @sf%&a@&aﬁommqswﬂsem aminating farees:sugh ¢ o
cause nasal dil at gg c% I%E lgﬁgﬂérﬁﬂ#{éﬁdg F&lleﬁ?@aﬂﬁ’fqo%gn@f a
ut these

wearer. In. spreadl n m nati1 ng forces,” base nmateria rrp 18
acts as a mechani 38b teutéturn tto qheuvaotmallyaplanar stnb f(2>): surfdcd configuration

adhesi ve subst anc 0 to,the s ose t he wearer

Provi ding the t raf?éé"e’F“gﬁsq?ei\!ﬁ%%E}‘°88|’a q}aﬁas FBF&%" tslaﬁ’gtaa‘ﬁ?‘frg 13pd (3)

el i m nates i tihi ndisplavefient0$ uaitafs or Bingld Bod) truss aRsHhbér T rélhtivIfieente
substance 46 from portions of the skin under dilator 10 that a wearer 14

may experience if Yissues 60ARd 6275 & pesult-of shear, fiemsilee gleavagener el forses nose
12. - ‘imparted at or to those outer wall tissues and truss member 16 due to

wearer skin movement (e.g. nose geStur‘es) or contact with an exterior object
“suchasa pillow. Such delaminating forces tend to cause nasal dilator 10 te '

15 be inadvertently detached from nose 12 of a wearer. In spreading out these
delaminating forces, base material strip 18 acts as a mechanical buffer to
prevent transfers of focused forces to adhesive substance 46, and so to the
skin of nose 12 of the wearer. Pfoviding the transfer of focused
delaminating forces substantially eliminates itching sensations caused by the
20 - separation of adhesive substance 46 from portions of the skin under dilator
110 that a wearer 14 may experience if such delaminating forces were focused

at the skin of nose 12. | | |
The range of dilating force provided by dilator 10, that is, the
outward pull provided to outer wall tissues 60 and 62 by the resiliency of
25  truss member 16 due 1o resilient bands 30a and 30b therein has been found
to have a suitable range of from § to 50 grams or more. Under 10 grams of
such dilating force is usually insufficient to help most wearers with any
significant degree of nasal blockage during inhalations. However, if the
nasal blockage is mild enough, a positive effect may be noticed by the



The range of dilating force provided by dilator 10, that is, the outward
pull provided to outer wall tissues 60 and 62 by the resiliency of 25
truss nenber 16 due to resilient bands 30a and 30b thereln has bg n found
to have VO810¥h| e range of from5 to 50 grams or nore. RGT grams of .
such dilating force is usually insufficient to help nost mearers w th any
signi fi cant degree of .nasal bl ockage during inhal ations; However, if the
nasal bl ockage is m|d enough, a p05|t|ve effect may be noti ced by t he

WD 96/ 01093 PCT/ US95/ 08293
-14- wearer with as little as 5 grans of dilating force provided by dilator
10. A dilating force in excess of 40 gragﬁ.ls of t en sonewhat obtrusive and
unconfortabl e for nany wearers, though n all, wearers of such a dilator
5 As

a result d|| 10.i s fabr. ed. ovy ded
typically from“S#%h rl'é%a‘eb ?ﬂaa‘é?ﬁ F‘Hﬁe PB?%%“@%%H%@FH&@AS 60
and 62 of nasalgjk ﬁﬁ%aﬂ?@e ot eﬁtﬁéks5@f, mtmss ofteh Osoniewhas obtrusivél wndir om
not ches 43a, 43b and 43c along resilient bands 30a and- 30f?§PFE@ of these

resilient banddinepsorseble formany wearsrs.ithough Betall, wearers; Phg force
at these notches 10 "~ out to the ends of dilator 10 are progressively
reduced as descri bed above to thereby reduce the peel forces experienced at
the ends of5dil ator 10. @Aswresuhenasabdilater uombnmatepao‘aded ppicallsed in

't Gemerai |y TR R 30 BERSES of SRGRe Pul¥ ForBE RBL ket il LRl gR3FO" T on
2 5 ety st o i o
regilie eJesilient
o ong he”| cobgnddar alone agtiopbepds S sm S0 iy hiac R benclion f
e i Wl A o
resilient baindsoui@a theeéndObf dﬂitor 10race qnmgrasdvdﬁredwad m@omeabovea at
onber Firot dBcel el B pSaiforee PrpeRlenth o RO Bl o MlaRls 163"
base materi al 581ﬁ¢a3t}k8t\mf_bsﬂidn$ bandyl302ahd30b used in unitary, .or single body,
. truss member 16 are géneré,lly of equal proportions with generally similarly
. located and si_zed ndtches 43a,.43b'._and_ 43c provided therein, e_ach of bands
15 30a and 30b provide approximately one-half of the total dilating'spring force:
occurring at each location along the length of dilator 10.
As can be best seen in Figures 1 and 6, unitary truss member
16, comprising base material strip 18, interface adhesive material strips 31a
. and 31b, top matenal 38, and first and second resilient bands 30a and 30b,
20  include a first scalloped edge, 70%1, at one end, and a second scalloped edge,
~ 70b, at the opposite end of that member. First scalloped end edge 70a is
formed by first end region 20 of base'matel_'ial_. strip 18 and firét_ end region
39 of top rhaterial 38, and by first ends 41a and 41b of resilient bands 30a
~ and 30b, and first ends 33a and 33b.of adhesive strips 31a and 31b. Second
25  scalloped end edge . 70b is formed by second end region 22 of base mater:al
strip 18 and second end region 40 of top material 38, and by second ends
42a and 42b of first and second resilient bands 30a and 30b, and by second
ends 34a and 34b of adhesive strips 31a and 31b. Because of_ the similarity



39 of top material 38, and by first ends 4la and 41b of resilient bands 30a
and 30b, and first ends 33a and 33b. of adhesive strips 3la and 31b. Second
25 scal | oped end edge 70b is formed by second end region 22 of base

mat eri al sWMQ960183and second end region 40 of top material PEF/USASIOB28/
second ends 42a and 42b of first and second resilient bands 30a and 30b,
and by second ends 34a and 34b of adhesive strips 3la and 31b. Because of
the simlarity WO 96/ 01093 ' R

PCT/ US95/ 08293 -15- of first and second scal |l oped end edges 70a and 70b,
only one need be described to understand both which will be first scall oped
end edge 70a. First scalloped end edge 70a includes two protrusions, 72a
and 74a, separated by a setback portion, 76~  The protrusion extent of 5
protrusion 72a angﬁg4a are set by the cutting die used in formng a dilator

10 from a conti nuBt&r;and,sesond scatloned end edzes 20aand H0bg ophonemeeddies i n
o . . = S g =R n,
or e by f1rst eogongedtoublbipidniics wiich Bl Y esiuffiopdd ehd Bagy 76 10 O

formed by first ends 4la and 41b of resi .
respectively, in the corresBisstscallppedend edge J08Bwludes @ prarfusictscZ2a/and

material strips 33ga 1 h. .S rotrusions.of the resilient bands
are outernost, t'hzéadi%pgfﬁqggnlélg ts&?g@?n‘&’fﬁé?’ ?Ea‘f ramaP _ %cﬁgﬂ’ét?fp
need not wast & anprotasidn 723 anth?4h aret set ibylthe tlifingrdié uded anforffifg @i diiatér
resilient bands fiﬁ? one truss nmenper 16 will match those fromthe next

truss menber 16 -s¢° 1AM 2 89%%?}’(9_“& stp mi@ﬁ_’_ materials matching the matarialeim
themand |ost in jliisd membe?2b) ﬁﬁ}pre&ua@gﬁgg@on&@g gn&éas.igghg@ﬁ% " the

protrusions contained in the resilient on erther si each, that
i s including set bfarmedby4irstands #haand4 th oftesilient bands 30a and Bb,gespectively,

resilient bands, re. Wl | 9S54 0f ' teri,al at each,cufting’
bet ween adj acent trus sco\pn%ﬁ%%tf‘ﬁﬂéﬁg%ﬁﬁg‘s 3%\708@5&; O?%QEF%?SH@FGTP‘]?@%PS 3a
materi al s i s 16i gnadd 3abt |SincecprotAdions dfdflitresifiechObais arehGutBARbstEtHeTdRAL | ON
‘of any loss of resil.ient band materjal. Therefore, the resulting econom es
in the manuf act ur FYHRP A LUSE MembeS; Féf‘&%tq GORMAUQUS SSHTIP difedpBRdWasigt aYdi ng

tot he ends of t heesflienfbaiid Aaferial IThé prothlsions containing resilient bands from one
truss member 16 will match those from the next truss member 16 so ihat

esseniially no material need be cut out between them .and lost in the

15  fabrication process. Due to the setbacks from the protrusions contained in

the resilient bands, on either side of each, that is including setback, 76a, and

the material on the outer sides of the resilient bands, there will be some loss
of this material at each cutting between adjacent truss member portions.
However, the loss of these materials is signifiéamly reduced in addition to
20  the near elimination of any loss of resilient band material. Therefore, the
resultin_g economies in the manufacturing process in using continuous
resilient bands extending to the ends of the dilator are significant;
Thus, dilators can be fabricated without undue waste in a
continuous fabrication operation. However, these dilators of the shown
25  design do not result in inadvertent peeling at the ends thereof during use,
that is, delamination of the end region from the skin of a wearer’s nose,
because of facial gestures, forces from external objects like pillows during
sleep, and the like. This is because the spring constant is much reduced
toward each of the opposite ends of the dilator by the notches 43a, 43b and



Thus, dilators can be fabricated w thout undue waste in a continuous
fabrication operation. However, these dilators of the shown 25 desi gn do
not result in inadvertent peeling at the ends thereof during use, that is,
del ani nawiowsnedest he end region fromthe skin of a wearer PETH8%H8293ecause of *
facial gestures, forces fromexternal objects like pillows during sleep, '
.and the like. This is because the spring constant is nuch reduced toward

. each of the opposite ends of the dilator by the notches 43a, 43b and WO
96/ 01093 Lo PCT/ US95/ 08293 - 16-
43c provided toward the ends of the resilient: bands 30a and 30b provided in,
that. dilator. Hence, a dilator is provided in an efficient fabrication
process which permts tailoring the. spriﬂé‘constant al ong the | engths

t hereof to desired values at various |ocatiqns along_that |ength. 5

Al t hough the pré3seprovided dawarshthe-endscaf the sesilienshangds 30a and30bprovided
preferf ed enbodin Bt Wilatil! <Plefies; d 'dilgfor | Qs?(;f&l;w&édée itfan! e 9rrmcardaﬂt

changes may be ein rman partln omthe splrlt
and scope of t hprocessovhi¢hopermits wdbm theGpeing constant along the lengths thereof

PCT/ US95/ 08293 di | ator capabl e of
i ntroduci ng sep':?r‘;e[sfrﬁavﬁul’g?g %%qgﬁﬁé?&\/ﬂwg F?aéé ‘of a section of human
anatony, sakd dilator conglthéughothe! presens mmﬁtﬂx &apabeenoidesdribeddwithar t end

surfaces terninated 5 ed%es at QHpOSI te ends of
said truss ext efederegee toqrefearegsmbadiments,wor #?51%%4} $peasyill zecagnizen
surfaces are f nidifet r i hfihg LRI eby
substantial ly (r){h%uce rect)pgf;am ngﬁ%r& £l 4étal \ﬂbdﬁ?%eb fr&m e ‘

spirit and scope of the mventlon.



-t herebet ween by a spacing reduction force external to 10

said-truss, restoring forces result in said truss which tend to restore
sai d direct spacing between said end surfaces with such restoring forces
bei.ng dueW@91093cast a first resilient band in said t r us PORFYH0ERI ends

bet ween sai d end edgeées m resilient band 15

having a plurality of no | n at selected | ocations thereal ong
extending i nwardly from @',mh reduce that .thickness of said
first resilient band occu¥ri those said | ocations to being

| ess than those thicknesses occurrlng |nned|ately on 20
either side thereof; and an engagenent nea?? adhered to said end surfaces
and capabl e of engagi ng exposed surfaces 6f’outer wall tissues sufficiently

to remain so enWestorl ng .forces. 25 2. . . The
dilator of clai Mg at | east one of said plurality of

not ches adj acent jeach sai dAeBifatﬁflﬂﬁ;faab?e of introducing! §épafatiy ffessés il Gurer 11
wherein there is a_first sequence of notches |n said first resilient band,

i ncluding at | easvalltissues ofon sestion of human:aratomy, seadalﬂpthrmnr;smgqereof and

a said notch in said first gﬁ% FM ?kuﬁfa_ces

PCT/ US95/ 08293 deeper than"t seg'?ﬁﬁlaieé]ﬁgo“o C eg I'n ?al |rst sequence
and being positioned relativel ybylead edgeseheoppmter&dsfofsmdhmssdeﬁdyhng sai d
remai ning notches in said fi rst uence each omé d to have ser

depth than a preceding notch i ntB gen éﬂdél é?F'T‘l band
leading away 5 fromsaid sel eﬁﬁﬁ&eﬁflﬁ‘e%ﬁﬁd fbward one anotﬁ@?fﬂidlqwal of

claim1 wherein said truss further, has therein a second resiljent band
‘substantially parallel to, and Ppuitiers t9therebysubstantinlly refduen directispacing  _

band, said second resilient ban%&@ﬁ&@e&i b 5abing Tt ot RESS external to

10 : said truss, restoring forces result in said truss which
tend to restore said direct spacing between said end
surfaces with such restoring forces being due to at least
‘a first resilient band in said truss which extends

| ~between said end edges thereof, said first resilient band
15 | o " having a plurality of notches therein at selected

| ' . locations therealong extending inwardly from a side
thereof to reduce that thickness of said first resilient -
band occurring at each of those said locations to being
less than those thicknesses oecurring immediately on

20  cither side thereof; and

| ' an engagement means adhered to said end surfaces and
| ‘capable of engaging exposed surfaces of outer wall
tisSues sufficiently to remain so engaged against said

restormg forces. _ |

25 2, The dilator of claim 1 wherem there is at least one of said

plurahty of notches adjacent each said end edge. |
3. The dilator of claim 11 wherein there is a first sequence of
notches in said first resilient band,. including at least a portion of said

“notches in said plurality thereof and a said notch in said first sequence being



and having a plurality of notches therein to depths exceeding a third of

that 10 t hi ckness and which are directed substantially perpendicular to
sai d extent thereof. 5. The dilator of claim2 wherein a not
adj acent Wio9681093i d end edge is within 0.2 in. thereof. 6PCI/USISN8293 The

dil ator of cl ai

m 2 wherein said notch adjacent to said end 15 edge

ch

has a’

dept h exceedi ng 80% of said thickness of said first Tesitient—band. 7.

The dil at or of

claim3 wherein said notch in sgj ' uence .t hat ot
deepest has a depth greater than 80% of said tﬂl Mgwﬂﬁ ﬂi Lfi rst
resilient band, and wherein that next notch in Ll nce in said

direction | eadi
20 60% of sai
dil ator of clai
first resilient

i's

ng away from said sel ectedig end edge has a depth exceedi ng

d thickness of said first resilient band. 8.

Becpet s Apkt e falcing’ SORIRR o B TRGE poludis IRE el

The
aid
n said

plurality ther epésitiomed relatively mearchselected:ode of saidcendeedges,csaichesmajningeper

than those rem, n‘i‘iﬁ?’gﬁoﬁt@gﬁ%t é%‘%%égﬁimg%%gﬁ%{%%g%qgségP%&g‘g’ggﬁd edge,

positioned rel af?

sai d remai ning

con
riotcisin & direction amm firet geiliemsbdrdoleading avasy

have a | esser depth t,%ar]sa ‘preceding notch in a direction along said
el

resilient band
PCT/ US95/ 08293.

there is a firs

TEHY$Ald, S¢

endgdgese| ected end edge. WO 96/ 01093

to
first

19- 9. L A3 Rieiin! ' s %Furdh | e is at
| east one of s_azi"d pl ur al iR’/-qo "tr%;agh_es |ﬁ@%¥%ﬁs§§cong sr-e5| ngiri\{]tﬁbégn : :
adj acent each saseconddesilient band substantially peirallelitbcand spaced aprrnfromyisaidei n

inl uding at | o0 Pt el shid sodoRU aSnhihai GBESLR GrleRa iRl o

a sai d notch i nagdihgvihg b pluraliyusiiiichsithereieRNgspthdaitebdiag @ thitdiofithat

notches in said first sequepce and bei ng positioned re|latively near a

sel ect ed_ o8 of

thickness-and gr_ggﬁl}sa,re Sliregted-spbsiantiglly perpendicular to said extent

thereof.

5. The dilatbr of claim 2 wheréih -a notch adjacent to a said end

edge is within 0.2 in. thereof.

15

- 20

6. The dilator of claim 2 wherein said notch adjacent to said end
edge has a depth exceeding 80% of said thickness of said first resilient band.
7. The dilator of claim 3 wherein said notch in said first sequence

that is deepest has a depth gréate: than 80% of said thickness of said first
resilient band, and wherein that next notch in said first sequence in said
direction leading away f__romISai'd selected end edge has a depth exceeding

. 60% of said thickness of said first resilient band.

8. . The dilator of claim 3 wherein there is a second sequence of
notches in said first ijesilient, band, including at least a portion of said
notches in said plurality thereof, and a said notch in said second sequence
being deeper than those rémaining notches in said second sequence and
being positioned,rélative_ly near é said end.édgé opposite said selected end
edge, said remaihing notches in said second sequénce each positioned so as
to have a lesser depth than a preceding notch in a direction along said first
resilient b_apd :lea_ding toward said selected end edge. |



notches in said first sequence each positioned to have a | esser depth than
a 10 precedi-ng notch in a direction along said second resilient band

| eadi ng away from said sel ected end edge. 11. -The dilator of claim
1 wher ei n waiselofops st resilient band is of substantially a pete®soskos

thi ckness substantially everywhere except at |ocations of said notches in

said plurality thereof, said notches exceeding i n—deprh—a—IS——t—IW of

that thickness and belng ori:ented substantially pe o said
extent of said truss. 12. ' The dilator of ¢ hﬂ lwﬁch of
said plurality of notches extends across correspon d flrst

“resilient band at said | ocations. 20 -19-
9. . The dilator of claim 4 wherein there is at least one of said
plurality of notches in said second resilient band adjacent each said end
edge. o o
10. - The dilator of claxm 4 wherein there is a first sequence of

5  notches in said second resilient band, including at least a portion of said
notches in said plurality thereof, and a said notch in said first sequence
being deeper than those remaining notches in said first sequence and being
positioned relatively near a selected one of said end edges, said remaining
notches in said first sequence each positioned to have a lesser depth than a

10  preceding notch in a direction along said. second resilient band leading away

| from said selected end edge. | o

1. The dilator of claim 1 wherein said first resilient band is of
substantially a selected thickness substantially everywhere except at locations
of said notches in said plurality thereof, said notches exceeding in depth a

15 third of that thickness and being oriented substantially perpendiéular to said
extent of said truss. | |
12. The dilator of claim 1 wherein each of said'plu'rality of notches
extends across corresponding widths of said first resilient band at said
locations. |



