WD 00/ 53132 PCT/ US00/ 05943 NASAL SUPPORT DEVI CE FOR DOVESTI C MAMVALS AND
METHOD Field of the Invention The present invention is directed to

facil i{’vg)t‘}n air flow through the nasal passages of a donestic aninal.
Speci f aot"r\?,mt he invention provi des devices and net hodCHE$0098M30rt i ng
the soft tissue structures of the nasal passages of a donestic animal.
Background of the Inventi NASAL SUPPORTE DEVIGOE FORI owi ng di scussi on of the
nasal anatony of domesi)i manmal s _are excerpted fromR N ckel et al., The
Vi scera of Domestic An STICMAMMALS METE0ODnger - Verl ag, New York,
H edel berg, Berlin (1979), pp. 211- 221. This is an excellent text on the
conparative visceral anatony of donestic manmals. As used herein, the terns
"mal"” and "animal" are used IfeldWTRY RERkiynand refer to non- human

mammal s. The nasal anatony of "donestiC animal's is considerably different
than that of BheRrageat ventiosis ditecteditrafacititemgtaiofiowthjongh shechiasali nct |y from
the face,_J stic .animls_, th ose i,s incorporated into the face and
forms the #garggggﬁ%‘?%%?snﬁﬁﬂ@ﬂt Spegl lca&ye% IRYfieR Preydesdevisee gnd The nostril s
i n the apatheds fobsu L system of
donestic nmanmal s. cgﬁlpggggfélﬁg;ﬁﬁsﬁfgg%%&%ﬁghﬁlgﬁ %f%lﬁ%?éag?%%%% *He nmoves
into the asdimal. cavities and continues through the nasopharynx, |arynx,
trachea and lungs. At the apical entrance to the nose the nostrils are
partitioned by the nasal sﬁiﬁkﬂﬁ?‘mﬂﬂﬂhied@ven@masal cavity into right and

| eft jhal ves. Thgy kO . 5 septumis bony, while rostrally
the septum conlg)?tsu??ag@ ec%(rﬂ? W&é%ﬁ%@ﬁ%é‘g&%@ aﬂ?@ﬂ}yeﬁ%%q%‘cmr e flexible
toward t heammels ardiweerptdd frorh R NiclR0 8eals ane if8dcerPby BlinBs@XlahaRl | Y and a
m ddl e sugport ] ng | ayer  of bone caudally and cartilage rostrally. The

R F

drevised péhdPrvipger- Weras, Newnborky HinalelbEng, Baxkin (B979)qpeg1 f-or ni ng t he
wal | of the 8 L ncl uge ttth nasal, 30 maxillary and incisive bones. The
free bordérs of 't e HASHT ?ﬁ(?ni%ﬁ%m%atb@n‘éswﬁ%[@@ﬂ@@%ﬁmﬂww for the
carti IJ gg%}iaéisﬂgﬁ.hA%W&eﬁlbﬂle?ﬁﬁfs“‘Ha&mﬁhﬁné URBRLT A9 G 00/ 53132

synonymously and refer to non-human mammals.

nasal cak

The nasal anatomy of domestic animals is considerably different than that of
a human. Unlike the human nose that projects distinctly from the face, in domestic-
animals, the nose is incorporated into the face and forms the large dorsal and lateral
areas rostral to the eyes. The nostrils in the apex of the nose are the entry to the
20 respiratory system of domestic mammals. Once passing through the nostrils,
Inspired air moves into the nasal cavities and continues through the nasopharynx,
larynx, trachea and lungs.

At the apical entrance to the nose the nostrils are partitioned by the nasal
septum to divide the nasal cavity into right and left haives. The caudal portion of the

25 septum is bony, while rostrally the septum consists of cartilage which becomes
progressively more flexible toward the apex.

The wall of the nose consists of skin externally and a middle supporting layer
of bone caudally and cartilage rostrally. The nasal cavity is lined by a mucous
membrane. The rostral bones forming the wall of the nose include the nasal,

30 maxillary and incisive bones. The free borders of the nasal and incisive bone

provide attachment for the cartilages which support the nostrils. The supporting



bones and cartil ages of the nose are associated with the nasal nuscles that
regulate the size of the nostrils. The dorsal and ventral |ateral nasal
cartil@g{?g 1? formed by the widening of the rostra/ part of the nasal
sept um (H%{ %s dorsal and ventral margins. In the 5 hoPS&USI{®EHent ral

| ateral nasal cartilage is small and nmay be absent. In many donestic

ani mal s, tReysandsaridagestadithe neseryo pisotioted With thehasal nasdes tiereghlag: r ost r al
nasal pazliﬁasqe Cffltgdal t'? the nostril. A further difference in the formation
of the nad¥i ST PFR8¥Sf the horse is the presence of afar cartil ages.

The afar carti hageRr&Pa%d Sdntd 1&6%?%8?@&5%%%?&%@9/%@ % ‘l"}dgﬁﬁgﬁlﬁg n? h:nd

support the nostrils dorsally, ne

al ar car t teagetral partt dfaheratiabtephon afnrits doaat idemnaLRRGAs. tIRghd1asal
di vertj cul um bl ind pouch in the dorsal aspect of the nostril, The

muscl e3 oftsfehe yertral laterah patal pasbilags s smalbandmay beabssottinitany This is
ticul ticeahl i d thing. In the h ot
Pascl oo albelftd-EAR Seflth ddalc A oo E e Bo tspictosb Fardor A Bt | omar

nostrils passheceidaliorthehéitril. The dorsal |ateral area of the rostral nasal

cavity that is caudal to the alar cartilages in the nostrils of the horse
i ncl udes a r egitohirider didkcrgnse in the foohetion of sheenasahéarfilagamoftike Horses thait o t he

nasal cavity duri.ng inspiration of air into the_nasal @ passages. The nasal
di verticuP‘i?ﬁ?‘i?F of ﬁ%’ ﬁ@@aegeﬁ-slrgeﬁgaf fargfages,consist of @ veniral compgad adessabf 20 t he
hor sejg\hi ik | t CAVI t oft tdssue is
drawn in, it@%}i&;ﬁr@E} r?t‘(’)ﬁ\}‘ve ?ﬁ%ﬂlrfads?gfd? a@ﬁ%?‘gﬂ%h%&‘r’%’%@g' tﬂge %F‘é%a ?‘%‘ﬁe t he

i nt ake of alaf cartilajeiand deuneédigl adchsson artiloyesE@pbrtithd fash@vadsaumdassages and
ultimately. to thﬁ,lungs where the oxygen is transferred in the pul nonary

aveol i . qopRpehdn dhy dossal espest ok thsopaliuced oxygen transfer at rest and

duri 25 physq ' cunmented. So exper.t s.have theorized
t E;![ ngxer ci Eeyﬂ’%@l}‘é@égéﬁ‘%ﬁgﬁn gé%ﬁﬂgﬁtgo(d%ﬂgﬁﬁ'e PEStBL‘r flglfsrfﬁnce horses is
caused bypaaaliyy AotichabletduritabeTel bfedfirt AAGRe Abrs@ tRALRISHRS aRaldl al | Y

as

cl osed ugi)er ai rway. The upper airway being defined the region of the
r espilPat ofayelopgd end gpamganséomme the ndrmaly semilurer nestdlstth devomelgirquarat t he | evel

of the first rib. .Hence he n | passages are part of 30 this region. Dr.
Robert Cook, "E’wrg%clﬁﬁe aa, %S'I‘ﬁ‘?f‘gtrérsﬂagérc@?’wﬂﬁébgé‘&%ﬂé?thesﬁl@gests t hat

bl eedi oSt i | A ipe. Athlete, 22-23
e AP R P S ol T

which can be drawn into the nasal cavity during inspiration of air into the nasal
passages. The nasal diverticulum of the horse is a part of the soft tissue structures of

20 the horse which can be drawn into the nasal cavity. When the soft tissue is drawn in,
it can narrow the nasal cavity and reduce the area for the intake of air, thus reducing
the air movement into the nasal passages and ultimately to the lungs where the
oxygen 1s transferred in the pulmonary aveoli.

The physiological effects of reduced oxygen transfer at rest and during

25  physical exertion are documented. Some experts have theorized that exercise
induced pulmonary hemorrhage (EIPH) in performance horses is caused by asphyxia
due to abnormal resistance of a closed or partially closed upper airway. The upper
airway being defined as the region of the respiratory tract lying between the nostrils
and the windpipe at the level of the first rib. Hence, the nasal passages are part of

30  this region. Dr. Robert Cook, “EIPH or ATPE? A Tufts University Researcher

suggests that bleeding is not caused by EIPH, but by asphyxia”, The Equine Athlete,
p. 22-23 (March /April 1997).




Devices for dilating the outer wall tissue of the nasal passages in humans
have been described in, for exanple., U S. Patent Nos. 5,653,224; 5, 611
333; ; 5,549, 103 ); -5,546,929: 5,~553,605- 5 476,091 and RE
35,4083"@\%@@2 for supporting outer tissues of the nasSFTASOUEHEY of

ani mal s nmust address the unique soft tissue and nmechanical characteristics
of an ani mal nddevices fpndilating the byter yell tissuerriche mastlmabmgssimthuasankor ses. |

nown: and TASE BRenRERI oforample U4 Gietp At SRb2 A6 69987 and
| nter nat | aneds, ot emaonihl 55399, I0RA 245 ot TRERENS A Dhsflsire, of

t he foregoing patent and patent ‘applicafion are I hcorporate

r ef er ence sufiforngroatey tissuet béthemusid phssngcEhe apireaeRiust aaaRs tRAnRfRVI des
supporf devices and nethods for using the  support devices to support the
unsuppor t Satt{issus andiraechagicg} charagismisties of anrmnimel noyh @articnlaslyt i on addr esses

provi di ng la R f L tructural, and,physi ol ogi gal, 15

char act er P%#PQ{S?HS& queélg gh(?haes hrggsseg’ Ko %Eas %@&%&nﬁ&%ﬁi‘ﬁﬁ}"% f%rth%%a?ﬁbl e, a
horse. | npasidgéd dfanirhelsprokidhinmend @adridedn Yot Sthrfilangepiha Neinction of a
support device during use, the invention al so provides conponents to

facilitat&YAB7848d InsenaaionalrBasgnt Babliqation (W OrfiSiy4al dEhe emtirodisalvsarei nal ' s
nose. The 'gﬁi/efntion furtrﬂer Erovi dels features which pernit reuse of a
nasal supSbF® IEEONE Ratynt and PAEYS applipation, aze IneATAREAtedhargia by Toferigeal so
addregges sone of the needs which arise when using a support device during
certain conpetitive events. It wll be appreciated that sone of the
conponents or features of theSummainofiiledneerdorievi ces may al so be
applicable for __use with hupan nasal dilators. Throughout the

speci fi cati on,. TGGPERSFREIN ERIRDBYIAe WEBoRt Hevigesrandimsthodsiforgsing thepl es. | n

each inst ' | 4 ves only.as a_.representati roup. It
i s not maaﬁﬁ, nh‘%)e&gc\‘?gé?é:h%@g{t t%l%{énﬁ%ﬁé?r?qunaggzl&sagqs\}aé ?%Bﬂ’eﬁtﬁ%mﬂ’f?ﬁtggr%e nt the
i nvent i oninvenfomakitssesPRVIding QUHp6R it VRIS thé Suct®BLAHd gl siofbdilie nose of
the animal. In a typical enbodinent, the NSD provides “suppo to the right

and 1left ¢harestenistigs ynigyg|ta thamose of anomhuwae suinml,£oi srampldladoteyviine 30
i ncl udes rt |ayer.and a yight and |eft side piece which when secured
to the n%dsdzggrf%tﬁ{gv%%n&agg Se“’{%ﬂ F?ﬂﬂ&ﬁ%ﬁlﬁ%ﬂﬁ%ﬁ&é@%é@@%@wwpport to

t he ri ghty@eheligfdntion also provides components to facilitate the ease and accuracy of

positioning a device on an animal's nose. The invention further provides features
which permit reuse of a nasal support device after removing from an animal's nose

20 and also addresses some of the needs which arise when using a support device
during certain competitive events. It will be appreciated that some of the
components or features of the herein disclosed devices may also be applicable for
use with human nasal dilators. |

Throughout the specification, guidance may be provided through lists of

25  examples. In each instance, the recited list serves only as a representative group. It
1S not meant, however, that the list is exclusive.

In one embodiment the invention is a nasal support device ("NSD") for
securing to the nose of the animal. In a typical embodiment, the NSD provides
support to the right and left lateral vestibular walls of a domestic animal. The device

30  includes a support layer and a right and left side piece which when secured to the
nose of the animal are positioned to provide structural support to the right and left

lateral vestibular walls. The side pieces of the device can meet at the midline region

3



|- lateral vestibular walls. The side pieces of the device can neet at the
mdline region tn W 00/53132 PCT/ USOQ 05943 of the device. In sone

enbodi rrg,?’t@ 3’]\,gt;éen secured to the nose of a donestic animal, the mdline
regi on B3R8D of the invention straddles the Ieft and BGTEN00/06%3al bones
of the animal. The sides and the mdline region of the NSD each have a
rostral enef thededce almosoimesmabodirders, maehsadur@diol thel 686 DAomdshicS OME

enbodi nents,. t rosiral -poll i nension at the mdline region can be equal

to or gred ﬁ:!frfngiht“ﬁé?ge‘é‘f OE@&‘@B@? thg inversion sgaddlpetheildl apd eighs. | n

addi tion, | @p@,qgﬂﬁﬂts, the device is bilaterally symetrical
Iia'@al%%?songl tgu

across both the I nal and transverse axes of the device. In general,
a support devi CEhessiden aiidnbe infdlineeedioy 6Nihi NS b!d@h%%lirbé};ﬁil%ﬂ@saa 10
surface | ayer, a sugport | ayer, and an engagi ng | ayer. e support devices
can al So 4aHé4l gad and aapstabpoll dipesnsiocn. fimeothe embedineendd, thegrostral-mesi ti oni ng of
t he devi Cediﬁgns?tgnat g%h'.s nose. IB sor;g preferred enbodi nents, the support
devi ce is CATRFRR ¥ife pdiine eRion can be Gqn MY ErrRter than githeriof dha sostalr ovi des
facilitatigl dfthcrdifie bicom. i : %E’? 0 ni.nal, b upporting
t he caudallﬁapex regi%n of I?ﬁg&tllgn’\r}ggﬁtihggﬁ%? wa fsé&&?({étv glnﬁ}l?ﬁﬁﬁlﬁ%he

devi ces arsgmeiricabperosobothdhd longindinad andytramsivert axes dfthgapgeal . t he

structural aspects of an NSD of .the invention can be configured and sized
to fit the noséngfneTplas exice goepsging dathe invansion typicelly inchudes a etc. The

di scl gged sg4pR ' n an aninmal that is running free in
a pastur e >or \S\l/{é}?rr ?ﬁgﬁ@ggﬁc}%?’y@ﬁﬁgr%ﬁg%gs%e‘%%g?n %&Ppaﬁ@ﬁsm?ﬁcaméﬁo may be
attached iROudex ddndermiager tofacillite iBhdiRlg aMdigoSitiBRm fo%é‘@ivﬁgk)’%{ gal activity.
The devices, and nethods of the invention are parficul arly advantageous for
use i n hoPREwl'spesesrla semearefemed embndimentsdthe suppoatt deivide is aplerif esigance or for
reduci ng the nce, .severity or effect(s) of respiratory diseases in
an adult or yoglﬁggl%{e{%f%@}bq%ﬁngﬁéwémpﬂﬁmv lesipcilitation s pir flovain eusabl e
devi ce. Muieh@esd phSdages 8U& HEmAD S | Brief Description
of the Draw ngs pfFI Gg 1lis atop ypliﬁglr)\ vllﬁ%%%%ugﬁe%gé%gﬁ?%ﬁ ®of a nasal
suppolt dusatibular 8@llaof tredinimalt Tht Hevicenvae siieible for adult and young animals.

In general, the structural aspects of an NSD of the invention can be configured and

sized to fit the nose of, for example, a dog, cat, human, horse, camel, etc.

The disclosed support devices can be used on an animal that is running free

in a pasture, or wearing saddlery, harnesses or other equipment that may be attached
20 to the nose of the animal while performing physical activity.

The devices and methods of the invention are particularly advantageous for
use in horses and are beneficial fqr use during athletic performance or for reducing
the occurrence, severity or effect(s) of respiratory diseases in an adult or young
animal.

25 In some embodiments, the NSD can be a reusable device. Methods for

reusing an NSD are also disclosed.

Brief Description of the Drawings

FIG. 1 is a top plan view of one embodiment of a nasal support device

30  according to the invention;

FIG. 2 is a profile view of the bony anatomy of the rostral nasal cavity of the

horse;



FIG 2 is a profile view of the bony anatony of the rostral nasal cavity of
the horse; WD 00/53132 PCT/USOQ' 05943 FIG 3 is a bottom expl oded vi ew of

t he nas‘ghc@gg@grt device of FIG 1; FIG 4ais a top view of the nasal
support ' devirte of FIG 1 with the support layer illustr&CEEF0HH ANt om
FIG 4b is a tog vi ew of one enbodinment of |ift nenbers according to the 5
i nvention. FIG BlG.s3 & awitopl ewpladedwiot of the nasd atppertpiesice o &Wiice of FIG |
having a «carri | ayer; FI.G is a front view of a horse having the
enbodi nent of a?];@s 1 G%HPWOE%&W@ BPpert devige of (s d vithothesuppate; 10
FIG 7 1s gyl QRuftAld M f¥n@kn;t he nasal support device of FIG 1 having an
al ternative enbodi nent of a Carrier layer; FIG 8 is a top plan view of an
al ternative enbBHE.rinis acép ciewasahne etbddinient LN GRNARELIEbAhd 1B thbe
invention;, FIG 9 is a diagranmatic representation of an alternative

embodi RentiD¥ENLPN. 15 nasal support device according to the invention; and

FIG 10 is a di iLcirepresent ati on of ot.her.alternative enbodi nent
of a nasal supp?(;qu% §g§;€l{ogéﬂ%nc 18?’(9? e%a‘{lﬁﬁl@p‘?rﬁa‘é‘ﬂ?‘i %fnﬁcgzﬁéawfﬁai s a

di agr anmatdagridrayegsent ati on of a configurational appearance for an NSD
according to the invention having two axes bilateral symetry; 20 FIG 12
is a top side VFl&w6os adrest wispecfrachirse dvirgthelSibbdiientof atasakemponi | at er al
symetry; FIG %.i:hé bottom side view of the NSD of FIG 12; FIG 14 is an
al t er nat i VEVEROSdTHe hSCYreoB5™O8n si de view of the NSD of FIG 13; 25

FIG 1§ is an aiemabiyenisad sef tom sSi iew of the NSD of
FIG 13 ; FIG 16 is ana ter%atl veEe %%flﬁgﬁtdggﬁfégpf%% lgti’a&’éngﬁrbw of an NSD
havi ng t \sitemetive binbadieat ofy carser yert| G 17 is bottom side view of the NSD

of FIG 16; 30 FIG_ 18 is an alternative enbodi nent of a bottom side view
of the NSD of FIG.8isatop plan view of an alternative embodiment of a nasal support

device according to the invention;
FIG. 9 is a diagrammatic representation of an alternative embodiment of a
15 nasal support device according to the invention; and
FI1G. 10 is a diagrammatic representation of another alternative embodiment
of a nasal support device according to the invention.
FIG. 11 is a diagrammatic representation of a configurational appearance for
an NSD according to the invention having two axes bilateral symmetry;
20 FIG. 12 is a top side view of one appearance of an NSD having two axes
bilateral symmetry;
FI1G. 13 is bottom side view of the NSD of FIG. 12;
FIG. 14 is an alternative émbodiment of a bottom side view of the NSD of
FIG. 13;
25 FIG. 15 is an alternative embodiment of a bottom side view of the NSD of
FIG. 13;
FIG. 16 is an alternative embodiment of a top side view of an NSD having
two axes bilateral symmetry; |
FIG. 17 is bottom side view of the NSD of FIG. 16;
30 FIG. 18 is an alternative embodiment of a bottom side view of the NSD of
FIG. 16;



FIG 16; WD 00/53132 PCT/US00/ 05943 FIG 19 is an alternative enbodi nent of
a bottomside view of the NSD of FIG 16; FIG 20 an alternative

enbodi Bto /g%]sgtop side view of an NSD having two axes bil ateral
synmet ;{?} 5 21 is bottom side view of the NSD of FI BCTABOMIFHES 22 | s

an alternative enbodi nent of a bottomside view of the NSD of FIG 20;
FIG 23 is an aFKerlfds avalterndibdiembotinndnt af b bbtiowmn sideddewi @FwhONSher NSD of
FI G ZO;Még)ICfIg. 24 an alternative enbodi ment of a top side view of an NSD
havi ng t a>} 5 bilateral symmetry; FIG 25 is bottom side view of the NSD

of FIG 24; Fl G905 afBmaHi i: L pent . of b si de_vi ew of
the NSD of FIG 24, 15 Bt SGRES e AT KRR i) PRSI e B ot 1t omn
si de vi ew axks blistetdbBymhetry;l G 24; FIG 28 is an alternative enbodi nent of a

bottom_si de vi of the NSD of FIG 24; FIG 29 an alternative enbodi nent
of a top side ViEv2bfs battorstide sigref thedySD2ef Bike20pi | ateral symmetry; FIG

30 i s bottom si } o) . NSD, of. FIG .29: FIG, 31 is_.an alternative
enbodi nent of a%é??gyn\%ns%h EeTQEl\%liV%\Wn SPEWE': R&‘?Dg%qomlﬂd&“%?f edNSBofi 5 an

al t er nat i \REGep®odi nent of a bottom side view of the NSD of FIG 29; FIG 33
an alternative enbodi nent of a top side view of an NSD having two axes

bi | ateral symmdtifiy23 i ap al@matiye bobodimest ofta botevn efde tvitey NBRORSBIE 33; FI G
35 is an éeg(ljl_ati ve enbodi nent of a bottom side view of the NSD of 30 FIG
33; FIG I'$7an alternative enbodi ment of a bottom side view of the NSD

of 10 FIG. 24 an alternative embodiment of a top side view of an NSD having two
axes bilateral symmetry;
FIG. 25 is bottom side view of the NSD of FIG. 24;
FIG. 26 is an alternative embodiment of a bottom side view of the NSD of
FIG. 24,
15 FIG. 27 is an alternative embodiment of a bottom side view of the NSD of
FIG. 24;
FIG. 28 is an alternative embodiment of a bottom side view of the NSD of
FIG. 24;
FIG. 29 an alternative embodiment of a top side view of an NSD having two
20  axes bilateral symmetry;
FIG. 30 is bottom side view of the NSD of FIG. 29;
~ FIG. 31 is an alternative embodiment of a bottom side view of the NSD of
FIG. 29; |
FIG. 32 is an alternative embodiment of a bottom side view of the NSD of
25  FIG?29;
FIG. 33 an altemnative embodiment of a top side view of an NSD having two
axes bilateral symmetry;
FIG. 34 is bottom side view of the NSD of FIG. 33;
FIG. 35 is an alternative embodiment of a bottom side view of the NSD of

30 FIG. 33;

FIG. 36 is an alternative embodiment of a bottom side view of the NSD of
FIG. 33;



FIG 3 WD 00/53132 PCT/US00/ 05943 FIG 37 is an alternative enbodi mrent of a
bottom side view of the NSD of FIG 33; FIG 38 is an alternative

enbodi rw{;h gz{%%n NSD according to the invention; FIG 39 is a rostral end
vi ew of" P RY of FIG 38; FIG 40 illustrates an alter R&T{UPBVERGH I nent

of an NSD positioned over the |lateral vestibular walls of a horse; FIG 41
i s an al t er nat iF}g. hiscaiaktematiy¢ emhodispnhotobetiom side view of hea§hofi; FI G 42
is a bottq_angp# N view of one enbodi nent of a therapeutic device 10
according 'to'ttie invention. Detailed Description of the Invention The

invention is diHGPﬁ@Qah%t@ﬁiéﬁG@émﬁ%n{Eﬁ Fp‘,gﬁl r FQ@; ing. the.soft
tissue at the rostral aspect of the nas% cav?tﬁyacg céré)stpﬁgg}vﬁgmls.
Speci fical ly, TiGtMeisdavstedendnidwiet theRSDIGBEI®SBY provi de support for the
unsupported reﬁe‘n of the "vestibule"” in the rostral nasal cavity. Wile

the conponent s TAHd*G Easiatesanalternattve smpodiment iof en 6 pasitiopraravecthear | y

advant age f st Sq&v Dq%l sone of the conponents and features may
al so be age\k/{arallt aSeous yhlljseddli/;\n human nasal dilators. 20 As used herein,

donesti ¢ manmelFEG, 41cis ud alte@ativa@iibsuimRa: 6¥ HANSHI Bordith toRES fREMRACe ani mal s
havi ng a nose incorporated into the face, rather than projecting ~

t herefrom@®d hat can benefit froma device accordi ng to the invention. Such
manmal s inclu dpgs, .cats, ,shee oats, cattle, horses, canels, |l|anmas,
etc. A device g@‘%o‘%ﬁﬁé"’%mtﬂl%w‘ﬁ@’ t%ﬁ“@&ﬁ%@tﬁ’gﬁt erapaiticdevigef ul f or
nmenber Ohedoh@nERMhE #fvention.f @M |y including horses, donkeys. nules, zebras
etc. As used herein, "performance activities" or "work" includes activities
such as pulling, driving, racing (flat, steeple, barrel, etc.), eventing,
hunti ng, | unpi ng, rodeo'hg%,_ trail riding, endurance riding, etc. In
general , the device can ] esspiiopotithe Invengionr ed to facilitate or
enhance nasal @j[:. | k1 30 facilitatin ir flow, an NSD
according to tﬁléé }nlr‘{{%ﬁﬁﬁgrqh(@:gﬁ‘ggi %ég? %'é a}dggl(f%ioﬁ?pé%qpp{}pn‘%&s% t

r espi r at otissuala the Assral abpaetfitheiasyIaR ety @ﬂﬁ&ﬁkﬁi&uﬁ&nﬁﬁs.f@ﬁécfﬁﬁg cal ves.
The devices and nethods of the invention may be particularly beneficial in

hor sée f othevieyioey g mustheisTdisebored @sovide support for the unsupported region of the
“vestibule” in the rostral nasal cavity. While the components and features of the

devices disclosed are particularly advantageous for animal devices, some of the
components and features may also be advantageously used with human nasal
dilators.

20 As used herein, domestic mammals include most non-human production and
performance animals having a nose incorporated into the face, rather than projecting
therefrom, that can benefit from a device according to the invention. Such mammals
include dogs, cats, sheep, goats, céttle, horses, camels, llamas, etc. A device
according to the invention can be particularly useful for members of the Equidae

25  family including horses, donkeys, mules, zebras ec.

As used herein, “performance activities” or “work” includes activities such
as pulling, driving, racing (flat, steeple, barrel, etc.), eventing, hunting, jumping,
rodeoing, trail riding, endurance riding, etc. In general, the device can be used
anytime it is desired to facilitate or enhance nasal air intake. In addition, to

30 facilitating air flow, an NSD according to the invention can also be used to treat or
prevent respiratory ailments in adult or young animals such as foals and calves. The

devices and methods of the invention may be particularly beneficial in horses for

7



reduci ng the severity or effect(s) of respiratory conditions such as

| aryngeal hem plegia, chronic obstructive pul nonary di sease (COPD) or
exercigﬁ r@% ed pathol ogi es such as nyositis, dorsal displacenent of the
soft p q? :ﬁ SP), exercise induced pul nonary henorr had€T(US0Ep§4yr

"bl eeding," etc. 5 As used herein, the term"rostral" refers to that aspect
of the nogedusing thaaewmity af efftat(s) biirespicdtasedhditions blﬁ:h%erﬁrﬁéeal he nose.
"Caudal " refers to thatpg;gfcl of the nose closest to the poll or caudal

aspect of DEFMPIRgEaChremg Gtiyepykmepssy disqase (COPEStor exéreise raldted s to t he

rostral a - cayl t_1s defined by t r cartilages
rostrall y?Qtﬁlﬁgog?‘%csﬁlglgegﬁﬁgﬁgg\a%dﬁ%érigHﬂgﬁceT%ét ﬂ%é%%ﬁ“&bﬁ@ezﬁ@ﬁ y, the caudal
10 i nt er segércise imfuctd pulinistiasi Hﬁn@t@ﬁhg@E(EHiH)Qﬂn‘%feeﬁfhggeét%y’ and the nasal |
septum nedi al l y. Thus, supported regi ons ‘of the vestibule are supported by
bone ot carti | Afcusedherein, teasspor restral rrofgroto thit aspect vEdteidost or i s al so
referred to as.the "| ateral free I " of the vestibule or "vestibular
wal | ", ThE AR, Frghit c‘?seftﬁé %%I%C?‘%F@ nQsgic | el t 1sgers esthpasped @f s of t
tissue defliefde Blosédt o Yol drtahi@f tabstct o fHeERed OTROT der of the
nasal bone dorsally, the%tocl’g)rsala freeﬁ’ellgoér(f e%ﬂg?dl{%aa‘e%{v?ﬁ%?gag’gx'b 1

vent r al | y;‘vestibuigheefenstte theaostralraspéet bfithemase lcavingthanizidefined benR sgaudal ly. 1n

t he hor se, .L?ge dOI’g?ﬁﬂ égorder, of the unsupported region can include the
dorsal | atBHgee Y@ mersiyfebonsaventrally dhanaspleansdlorsaliy, thenaudal bor der

can ifgelu 1 al rtydlage. Herein, "soft tissue”
has its ggﬁeé%%i%ﬁg’mﬁémkﬁ%%&“%ga Z’&#?}S,C%ﬁg%q:yl’ é?gﬁ'&tl}asﬁée@ﬁjﬂﬁ@& 1% tissue
or associ Ay siporgd regibay of e Mesibul e sipoRed b9TboREbPESERNET €I N, the
vestibular wal| can be divided into at |east two portions, a rostraj
portion bei ng Thatunsupperd”megionof thernestilmde is dlscaretereedaaad de ‘Paretal on  bei ng
t hat portion, nease t he.intersect.jaon of the nasal and |ncisive bone. The
regi on iﬁ%ﬁ{,g gog qest e8ﬁu‘€F§ili’®ﬁﬁw a?{'l@erlageﬁaIMI efithe vessibulene
vest i bul ainciiabd the b @ipRre8 doft Basied X IR &nd is nore
fully described bel o‘své It S(I‘)IOU| %I beéfﬁnlc‘:e)(%I ggﬂ%eﬁg(#ﬂg%r%%%ﬁ%c@%!agﬁrﬁlgﬁ % the
presdat ibordertdfaine nasabibane dorsalyg tigaiordab fre@berdet of the endlavd b&fe t he vesti bul e,
it preferabl dozﬁéttgot engage the nostrils. Upon visual inspection it wll
1

be appr ecY' ¢ Herserdion; of the naspland jpejsive Hane esydallyl Inotha horse,
- ' i .t han. - ti | 30
o oa acnt 868 Brfe (RS phupBbBl fioyaR iA0nd ERBRRLERERE Voot § bt ar

val | . Hawenlege arid, ih Sorh@5meRaNtHeRahtrSHRRE ta® inchiiR ' | fhshe
provi ded i n_some WO 00/ 5%1%2 PCT/ US00/ 05943 cinrccumstlti"g?1'4:(.:I{ett~:a.h lai%r%gltrﬁéahor se,

for exanplagilags dHengtns (‘saft tesueti basits genarall meppieyg ihéipding skin, muscle, fat,

20  connective tissue or associated integumentary structures.

Also, for purposes herein, the vestibular wall can be divided into at least two
portions, a rostral portion being that portion nearest the nostril and a caudal portion
being that portion nearest the intersection of the nasat and incisive bone. The region -
including about the caudal one quarter to one third of the vestibular wall is referred

25 to as the "caudal apex region" and is more fully described below.

It should be noted that an NSD according to the present invention need only
engage the lateral free wall of the vestibule, it preferably does not engage the
nostrils. Upon visual inspection it will be appreciated that the nostril of the horse can
expand to a cross-sectional area that is greater than an unsupported cross-sectional

30  area measured in the nasal cavity in the region of the lateral vestibular wall.

However, it is foreseen that support of the nostril could be provided in some



generally provide significant flaring of the nostril during | abored
breat hi ng. The configuration and arrangenent of an NSD of the invention is
determ"ﬂg the configuration of the tissue to be supported, the anount
of supporﬂw#eiéﬁed and 5 the unique physiol ogical or anaPGMUS%j05943
characteristics of the animal. Cenerally, the unique nasal anatony of
domest i ¢ &HEWRPWEN¢Rsc dB $he kares; forepampler titei rowselesaff thermpeeremd sppeotipdi mensi ons

which are diffgrent .than .t-hat yequired for.a hu nqQse. .l.n addition,
hair, swe nearﬁlgyelé)svll‘%ebﬁglél}-’cwl mﬁ%ﬁfﬁﬁet‘ﬂ?sgﬂ%%{‘ﬁag@eaﬁ*%%al ar r angenent
necessary for 1hanehfieR@tibt ¥nd Neld ' ¥ 4n- [

enbodi nent, a herein lg{iﬁ?cll osedarﬁl%%eprovﬁg esﬂgﬁggg%tmg%ugﬂ lsg%%t%(r%(rﬁ]@dof t he
ri ght and blyeli¢ crdtgurationefsheé tisshato bedupponéd, ttheamaintef suppeftekadddyanda

support device includes a right and | eft side piece, each including a
suppori I ,q“ﬁyéﬁﬁﬂ?ﬁéﬂ oz gpgipmiral eharadenigtics obthe apimaln Gengraly.ahgosi t i oned

id O, T ' and left |. I | bul
il 5. Thanpl e efgud RROHe g il e BB ool Phf epnd Rl

"first" aordinsesiondwhicesemferamdhard thasiequisédifor RheSAR nodd) 18@ABIEADOI nent s,
t he support, device is bilaterally symetrical and the side pieces of the
devi ce nebingveahandyyestipplar wall mebility effeetcethe sguatvrabdrranigemdetuiecessaryAccor di ng

to this e ' !y\é}e t upport device is secured to the nose of an

ani mal , tﬁ%%@%lel_ t oa%%%tiﬁreﬁ] t and left side pieces at the mdline

pref ermbl y 20 8yetydied eaiboinhafd Rteih Ml ilbs NEFAbORPhudpBf b & L and right
I e e

nasal bones and the right and left side pieces over I'rst and
second vepertionlof thepightsaind deft aterali vestiyularfivallssofikze piimak sGargallyne ni dl i ne
regi on of an each 1h{'ilve a rosqﬂj&\tlr _Snd, a caudal end and a rostral-poll
di mensi onSURBEEAG¥ICe Jrelpdcs asight and left side,pisge. gach Wrluding 2 supBerhdayer.i sti cs of

the surfagg;ar td f.r I . far _exappl e orse, 25 to
provi de su Icﬁcxlﬂie’er?tfg egﬁ%gé‘\r!t% tdé}a %éﬁ%‘ ﬁﬁﬂ%\é@g |%P?eﬁﬂgr?véé$§%cgﬁ | |

di mensi onsuppotthe therntightiand lefetiteral vektianaNeRINf Th&idHrvant 1o gan be
substantially equal to or greater than the rostra poII di nensi on of the
si de 18 ecl¥§cesiran alsedgetaned 1 astfirstiland “secvndiiat fsecondd aud “first’ sidee

mbodi nment.__th - pol | di i on .of. the.ndli ionis at |east
2o great bizesnan pBe bl R EpaR et Bl Sretdige s 1 n an
30 al ter gl yrRe@orank ABVIbe micBeat tIRShidhhe i Bld milE RS Hofhe Hélﬁ%é“ dl i ne

region is greater than the rostra]-poll dinension-of the right or left
si de pi ecAccondingde 983 8mbpdinidus0dicd 58 Quphertutkeeite ieseenred t¢ the noe¢ of Ars upport "

refers to reduci ng the .anmount of
an1rnatJ %15 mtersection of the night and left side pieces at the midline preferably

20  overlies or straddles the intersection of the left and right nasal bones and the right
and left side pieces overlie the first and second vestibular walls, respectively.

The side pieces and the midline region of an NSD each have a rostral end, a
caudal end and a rostral-poll dimension. Because of the size and related anatomical
characteristics of the surface area of the vestibular free wall of, for example a horse,

25 to provide sufficient support to benefit the animal, the rostral-poll dimension at the
midline region of an NSD of the invention can be substantially equal to or greater
than the rostral poll dimension of the side pieces that engage the vestibular free wall.
Hence, in one embodiment, the rostral-poll dimension of the midline region is at
least as great as the rostral-poll dimension of either of the side pieces. In an

30  alternative embodiment, the rostral- poll dimension of the midline region is greater

than the rostral-poll dimension of the right or left side piece.



narrowi ng of the nasal passage that can occur during inspiration or
expiration of donestic animals. Accordingly, "support” can include a

si t uat i\98 })ESIg@ich there is sonme drawing in of the vestibular free wall at
the rostral"Ha8al passage during 5 inspiration, but |essPERESOVRM3 which
woul d occur wi thout a device of the invention. "Support" also includes

mai nt ai ni ng t heApesediiessin.dhe tetm “syppertisdfers ¢ reducmgube emenntdfe  rost r al

nasal passage._i.n %.n@eutr ion. As used herein, "neutral" refers to a

| posi
state whéFEorhe Unat P%Sgag? 38R PY UIHP@%%B?PE?%O%%WW@UGF% into the
nasal cavidoedd anifia®d. r A t¢ Igs]ﬁ,lr{” AVE No W= 1N 4 [ sition. In
sone arrangenents, "sup%%lro{lﬁnﬁg’ glﬁ 0 iﬁﬁ@deniﬁlﬁltgg??\ﬁgﬂcﬁgh%é&i bul ar
free wal | sbmeairawingtieofitd vestitubm fide madli at iierrosteallnatdl pasdage dhigngeut r al ,
' gement and conponents of a support device

position. .The configuration, arran | ] ]
for agi nERPIRUOny; rf‘ééﬁﬁnﬂ@r‘ &hw%t‘&%éé opgir vithowba Aevicn of thednenitionl and

physi ol ogi > LSt L:CS i ar fre . as wel.l as the
bony str uctg E#’peasrfi e %ﬁlgkfﬁgﬁ%ﬁé%ﬁhggro\éﬁ%h 0? #ée vESt agﬁﬁ\’lgpssf‘“reé’é’ ShfiE | uni que
probl ems postmbnisatipassageiplayieigal tpositioRY AS @ised Rerdin, Sibuldl” REr¥R] 4 s@f:

equi pment used on or around an ani mal wearing a nasal support device.
Mor eover , Whereihs insunngeted ventibular tisshesare seitherarawn into theahasalugapity tnor necessar y

to support _the.|ateral. . free wall st _al.so take into account_the weight of
the t1 5suB TS PEaiaRraye i BEiine oty Myoms remesFrB: HEPORG wei ght
suppor¢ edaif indledeQ haifiBkhd We RESDAME Fres WalSn AdRkdIQba Bﬁﬂ[&a?cﬁ bS’{lti{nﬁ
surrounding tissues. In addition, due to thé miscl e’ contror Pd e upper
lip of theelitorede thesugpmt positiprt he vestibular free wall nust al so address

the active and, passiye npbility of the muzzle structures. The size of a
devi ce of the i RYERERGHRM a3 Fmenidempapents of @ qupnort desice forl | typical |y

correspong...wi ' 1.Gh. C Vi wth the bo size, breed, 25
age, and grg}éiai;obfsrﬂtiﬁ&%g?lh%ﬁ &?%Sclptso ﬁ%g?uengehgenmiatoﬂmhlr@%l pg’?é's?ilkigéé%SDs f or
young ani dedractersstic ofitheo@btitRbar dre wallalsSwdlpdy the bR @hickiral déﬁhiir}%%l?é ing, for
exanp] e, upper or lower respiratory ailnments. In sone enbodi nents, the
rost r 81 - pbordessiod theeestibwanfeowalbfunique prsiberhs preaented T ampying fleddaded t  hor se
i s about t% to 16?&@ Qiefer%& 4 cmand the rostra] poll dinmension of
the right fFTEM SV aed G usgdiqp orproupd agpnimal weaging anasal di mensi on of
an NSD cafimmbft@cVREY MdBsver.li I B RGihAR 1 ' the |l ength
of the devip%e fromtf% pereir’p%%gfbg?lﬁfe%gdgnggfs@ne sféﬂtlaessgﬂﬁinkg&glg@lgge to the

per i pher ahecesigey tofsuphert shedatar] ficeleval imush 8lsdl eAkied@to abbeurt Ghd/ \Peid@i 58132

PCT/ US00/ 05943 . -
e tissue supported and the proper leveraging for distributing the weight supported

20 without causing pressure sores or other irritation to surrounding tissues. In addition,
due to the muscle control of the upper lip of the horse, supporting the vestibular free
wall must also address the active and passive mobility of the muzzle structures.

The size of a device of the invention can vary. Appropriate sized devices
will typically correspond with muzzle size which can vary with the body size, breed,

25  age, and sex, of the animal. It is foreseen that smaller size NSDs for young animals,
such as calves and foals can be beneficial in treating, for example, upper or lower
respiratory ailments. In some embodiments, the rostral-poll midline dimension of
an NSD for an average sized adult horse is about 3 to 16 cm, preferably 6-14 cm and
the rostral poll dimension of the right and left side is about 3 to 12 cm.

30 The transverse dimension of an NSD can also vary. The “transverse
dimension” is defined as the length of the device from the peripheral edge of one

side of the device to the peripheral edge of the second side of the device. The
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transverse di nension can be approxi mtely equal at the rostral and caudal
edge. Alternatively, the transverse dinension can vary in a single device
dependj ' asured, for exanple, along the caudal edge, the raostral
edge, ?ﬁg()dﬁ%rufzgev\est part or the widest part or sonewher&-VHSH&HEen. In
one enbodi ment of an NSD for an 5 average size horse, the transverse

di mensi ontr@Rsverse difaensiofean bp approgimately eawal at thB-rostral end gaudalledge. 10- 17cm at
the w des o1 L YR n NSD accordi.ng to.the.invention jncludes at

| east a " }éllfgfg{éﬁdﬁ tgégr?ﬁgvérﬁaagﬂénsg%:gﬂ Wi ng\ﬁé‘i'g‘l‘? HKV’F%\FIIE%’@WQ ider whi ch is
peel abl y  ichauehi dor kainbR, 21670 8 Gd! QUEL ARSI diBEdhe bRBARE Alpdi ments a
"surface | aver" can be present 10 to cover the side o? the support |ayer
that is athaywiflesspatt besomsyhens inttiebwemi fmlbonevbmbodintent dfan BESD forgacured to the
nose %f the ani mal.. Sope enbodi nents_ can also include a_carrier |ayer

whi ch Scar@YFEAEESIEIoRTey s enRysLsg dimension &t the BarEowes) Bart can baabewttat

handl i ng GRGnB"HBEF 1R support device on an ani nal's nose.

The exterior color o#ﬁﬁ%ﬁ%@ﬁéyer is preferably selected to reduce
t he |ikel i hoodTgpicdlly, anBiSHeaccomlinpa thergveitiay hehapes lvist B “S@miggment used

for determning results of a particul ar co_n‘ﬁet itive event. The support
| ayer of K @8J 7R cengagipe daver't hh relegse lineswhich ispeetably attachied to thive

vesti bul h asal ssage of .an NSD. CGegnerally, support is
pr ovi dedaénlg%‘éﬁgé%t%%nggret&sé'v SWr%%%ﬁﬁ‘%ﬁ’éts és émg"?ceg roFa‘?rg? Bkles?rftft
Menbeos. "toAdversae side beihe sdshot layér! thaRARAY frotd theltfosP bE R HEmbT QLAY

e

suitable material which provides the desired support to t vesti bul ar
free wal |the Breinpissscuséd twoithe atdeaftht animal. sSdmxe erabodifdentsreantaddo indlatieide
t her nopl asti c resi nsq,‘i t her noset r?si ns ﬁqls1hat§e menory netal s al | oys,

| eat her, %gaTeria¥erhich can s aemawablyartached iq the surdacedaymsdn femilitats | d nat eri al .

One exa I ' Lf s a biaxially
orient egmfgd%%% %les ’gééﬁifgﬁmgg‘tmﬁﬁé’%?ﬁg%c#é’ﬁ e ro%slﬂ?lg%n?h%i | s,

W | mi ngt exteior calohef the suifdcelihyer isirefet 2l sdl@itedtol refiliccBEMREIIRGA & scl osed in
uU. S. E’at ent No. 5,913,873 and |nternational Patent Publication WO 98/47451
whi ch? ar &h% deNies eausing dnteréerence with equinmaensiised fardeteominingresuitsofias, the |ift

menber s : I uni form thickness 30 throughout their length
and wi dt .Hhﬁ%féart%ﬂg@ ne‘ges&%?t'the lift members will typically be selected

based on the sprpapportResas thedshideorofnsd @k naibids TIne L.
However, the |ift ?r%nber?s can al socﬁjvary I n thl‘]clllzl?ess i%%{"%?gﬁt regi ons
of the 1%Yestibular free wall of the nasal passage of an NSD. Generally, support is provided

in the support layer through the use of one or more “lift members.” As used herein
20 a “lift member” can be prepared from any suitable material which provides the
desired support to the vestibular free wall. Examples of suitable materials for a lift
member include thermoplastic resins, thermoset resins, shape memory metals,
alloys, leather, etc. The lift memBer can be a unitary open mesh or solid material.

One example of a preferred material for a lift member is a biaxially oriented

25 polyester suchas MYLAR® available from DuPont Films, Wilmington DE. Other
suitable materials for a lift member are disclosed in U.S. Patent No. 5,913,873 and
International Patent Publication WO 98/47451 which are incorporated herein by
reference.

In some embodiments, the lift members are of a generally uniform thickness

30 throughout their length and width. The thickness of the lift members will typically
be selected based on the support needed, and is generally the same throughout.

However, the lift members can also vary in thickness in different regions of the

i1



WD 00/ 53132 PCT/ US00/ 05943 device. In addition, a lift nmenber need not be
the same width throughout its length. That is, a lift nmenber can be w der
at thew%@éﬁhﬁends of the Iift nmenber and narrower near the mdline

regi on. tively, a lift nmenber can be wider in the PGTAG0HPSY%hat will
lie over the mdline region of the nose and narrower on the ends. 5

Sui t abl e tdevisrnbsadditien,a lift fembenbesd mot dp shreeinferwidtiathpobpleat & lefgtbh as

MYLARR f . adul.t | i mal h [ bout . 008 t bout . 020
nches. | TBhS plABar b eRBsaTHenA: (s M Pd pde TEmambuAger L manber 1 or
el ude. onanarerieAl the ptfliTokion AInai . BB bl Mo BARIRE ' 0@ T orca

paral | el tregibinthat wilh die@vertha xiidling rdgivn cfaké seseand nexbeesopdfelchad | y or
conpletely to the | ateral ‘edges of the device. Three to six |ift nenbers
are preferred Sp#ablsdhickngss honalils membes prepprsddeom wipelyestsr suchisan one | ft

menber is o[ e W | ength and spacing of the lift nmenbers can vary
based on t1 _gcfr!anﬁd"ﬁﬁ?fﬁﬁﬂgn%ﬁ“? %S"‘Bﬁ‘?rfff Edbant -edieeboun38, the 1ength
of the i ”(i’ﬁdhbg%loﬂe'ﬂrﬁfe%ﬂgﬁl'bﬁdi}gﬁrﬁﬁﬁe ‘ﬂﬁél?ﬁe!ssnoiaa P%?ﬂ%‘ﬁ%’ | G& 50 as to
traverse sone or all of the dorsal-ventra di menston 0 e vesti bul ar

free wal | avétngf azaddult hérbeistabanis.0é4 &ehkengt h di nension of a lift nenber is
sufficient to tl_éaverse he mdline of the animal's nose and extend to the

right and | eft 1§F §ePRATEREE (ayBrEde pre orgnems)lift membars. Ehedift mambeisages t o

S ofg t ' i.bular fre .Is. In saone enbodi ments, the

i PECIS, o S b bbbl 1068 kaBieBle AN derlie 0 GREMRICAB ey 1 ee

val | to acq@pliely fif thedhtetaDeddte of HICAeViAE THONG o SEERE nfdrhMers %@?réf%fréd menber s
uce dr

provide a "lift" effect on the vestibular free wall to re aw ng of
t he vesti fulsamepipalagnch ass horst eWhes atorp dmaange lifunember isesal, gat | on.

However, if e l.ift nmenbers.extend beyond the ventral edge of the

vest i bul a?mc}tfxggn IantSBa%Oﬁ-@Fi&%'F‘e@g’B‘@(?ﬂn yaryihgeed onethejveraone, t he

I NCi si ve BRfSs s A | Al ﬂm‘gp Y ekhe vesti bul ar
free wall ands@ﬁi‘ﬁﬁeﬁfa&y%ﬁ%&%&éﬁ%ﬂ 0 ?‘hz’f?%a‘%}maﬁ’g‘%ﬁ hhl{%en\%eﬁi bul ar

wal | I5nt ocanrernasasingevdevicetshas to sapereyiotedor doftthedbishlvémaber s. This may
be particyl arly a?vanta eous in large animals during |abored breathing.
When usi nGIMIFER SF th Yestibylanges wally Reefsishly, the trassvsemlengti diindusion oF ft 30

when o 2 o e it PEERRAR SRR e UFLE o il pOR A AR e nbor & and
Ei 22' spac |S u&ng Siog?te&}t%lefthdédd‘ PictBRIHRe6Ed Aot RELAhabAattlfed¥ R stPoR RYi de the
right and left vestibular free walls. In some embodiments, the lift members can
20 extend beyond the ventral edge of the vestibular free wall to a point lateral to the
incisive bone. Generally, the lift members provide a “lift” effect on the vestibular
free wall to reduce drawing of the vestibular free wall into the nasal passage during
respiration. However, if the lift members extend beyond the ventral edge of the
vestibular free wall to the lateral aspect of the incisive bone, the incisive bone can
25 act with the lift members to “stent” the vestibular free wall and facilitate the
reduction of the drawing of the vestibular wall into the nasal cavity that is provided
by the lift members. This may be particularly advantageous in large animals during
labored breathing.
When using multiple lift members, the spacing between individual Iift
30 members can affect the adherence and overall functioning of the device. When two

or more lift members are used, the width of the lift members and the spacing

between lift members are selected for the NSD to provide the desired support to the

12



12 WD 00/ 53132 PCT/ US00/ 05943 vestibular wall with sufficient flexibility
to reduce the chance of irritation due to |ocalized pressure at |everaging
poi nts nimal's nose. Use of multiple Iift nmenbers advant ageously
pr OVi de“ggl"@?ﬁ{’grsionm flexibility of the device which P&EUSPRREE
function and reduces the |ikelihood of disengagenment of the device when 5
subj ect ed vestiper wall gid sufbicient flexibiliggntoandunsithe oiesté bfirdtatibh dsei®s. | n one
enbodi ment, of. a‘i NSD fO{)]&an average size adult horse, the length of the
lift  mend@ralized Rregaire pblsyerseng Romis ph theanipplis nasey Useoimultiple lifie wi dth can
be about flebdre advanBeahEst) ReoviBad ' ol 3 waPgut 0.2 to 2
cm preferabl yr gb‘(,)ut 8% 3 %g’ 1%%%%&[%‘@%%8*1%{)@?{%%%@% lift menber
can be a dadiljitatesrfendtion anfl radyues thedikeliloodlefdisonb&eknsdlk bfithe dePRE WHERSh

mat erigl th&t ig sg_gped to su_ﬁ),port or stent a single vestibular wall. That
is, the odtReEctedin Bigreug mability ok anpasimels vestdbulastissuger broneo  fol | ow t he

peri pheral | i r wall.. Preferabl t.he perineter edge
of the Iif Fmr%ea%éehr% o?én}ed}t%eﬁog}é atl?’(‘u')}"“lgﬁ3 F%%va'{hﬂgﬁfrf?’&%gﬂé@rofg& lbtf;erl ap the
bor der s Ofndnhterd fanMesdbioati4 A8 oM prefodabBPASt 6-13 cm, 2h dtl‘lA‘EéhOtSed%ﬁQt to this
enbodiment, the lift menber can include an engaging |ayer and optionally a
surface of-2fad ¢myed therpatisgdishweentlifememberagbowgt (.22 cexprefigsbipeyond t he
peri met er gf ?I"? IL t menber to enhance adherence to an animal's nose.
However, PRIHE 1hER “Monnecting at the midline region of the nose, this
enbodjgrent of NSEnBSdRIe : 33?&;1 ' t ~ 20 act .as a stent
for each vesti%loar vvgl | . éﬂﬁ%ﬁ%%ﬂg?e er%%?@e ??\@ %ggghg%oéfﬁéjéegvil?fbsw aver. The
engagi ng Heseribegsalid aterpenfnoeshanaterialnigat asHABEN todsupPert aPéteRda snglese. | f no
surface | ayer (described below) is present and individual litt nenbers are
used, theveHgH I a'@’éFlSeﬁw%t%f&omoaxmféhqbﬁmmmmmﬁgmtemounity of the

device. Tydo%PtHk Yeri ' . CAan_secure. t 5 NSD to the nose by

use of anyogighem ?gnb %ﬁ%ﬁ%%@?@%@’%&#@%ﬁﬁ@ﬁﬁﬂeﬁ‘@c‘qﬁa & such as

sut uri ng, ofithe lifiodembesis Rutended (W @6 litFhekB&ab oerti Bie BERRRI MGHL S

bi oconpati bl e ang@ﬁr ovides mnimal or no contact irritation when applied to

t he t evesiibular walldy abpub2ard eral AcQuilingtsb ¢hisrembodialest, ftoy lift hengdhesi ve of

t he engagi.hg l.aver are single or, doubl 30 _coated nedi cal tape, transfer
adhesi vescatipefiis an haagine yer ond antipnallien Sirfacs or bakiier referabliafhe ot c. A

rel ease |ém@pinpSapirekRhadbyctathé plihQel S ARG edllfice

adherence to an animal’s nose. However, rather than connecting at the midline

region of the nose, this embodiment of an NSD comprises two separate pieces, that
20  act as a stent for each vestibular wall. |
An NSD preferably includes an engaging layer. The engaging layer provides
for securing an NSD to the animal's nose. If no surface layer (described below) is
present and individual lift members are used, the engaging layer can also provide for
maintaining the unity of the device. Typically, the engaging layer can secure the
25  NSD to the nose by use of an adhesive. Other invasive forms of engaging to the
nose, such as suturing, are possible but not desired. Preferably, the adhesive is
biocompatible and provides minimal or no contact irritation when applied to the
external tissues of an animal.
Suitable materials for the adhesive of the engaging layer are single or double
30 coated medical tape, transfer adhesives, liquid adhesives, pressure sensitive
adhesives (PSA), etc. A release liner is preferably applied to the adhesive of the

engaging layer to cover the adhesive surface until the support device is applied to an
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engagi ng | ayer to cover the adhesive surface until the support device is
applied to an 13 WD 00/53132 PCTJUSOO 05943 animal. In sonme enbodi nents,
the rel . '39er can conprise one or nore sections which can be

sel ectively freéfoved fromthe engagenent |aver to facilit&CE/HH0898ni ng of
the support device on the nose. Exanples of suitable adhesive systens

i ncl ude NBUmMal5dD segisMbodimknts, tedeicade lirepean covopris@HH2 driystirosadtionsd Ski n

Protecti ve‘f{ﬁcﬁ\dhegi ve and No. 1%34 transfer adhesive available from 3M Co.,
St. Paul, WN*"&He® f)eﬁ%@‘éfﬁkyl IEmGyed o dhe engreement laver tfacH Hate @OBkIoRDQO,

i | abl . | 44278. The NSD
avai | abl e JfReRupBEARIRE on%ﬁ.ﬂﬁxg?égg&fﬁuaﬁ%iag%sﬁg&y s ipEde oo

can include a surface layer. The su ayer st from

the soft thiesies dodbleskled meadidal aipel N 9943 Hotigscahsia Siie Pe@MitRe 1S applied to
the 1 ar}{‘ﬂgl . SFQ&%& Thus, gne side of the surface |ayer faces the soft
ti ssue’on SR 0s 1 oreskeans aghesive givailableifomadd € ity PhuloMN.hOnaose. The

side of t . st.to t tisgue of the animl can

i ncl ude a %%ﬁﬁe%%ger{éo a@ Sé;v\éegt Fmaned ﬁﬁ-@ﬁﬁé\@@liﬁﬂe & Dganaped,| ayer, to
the side G81tCweengeanitgPhidadget ORI4479y, be exposed between lift menbers,
or to a pad layer if used. The surface |aver can 15 provi de additi onal

support to the NaedNYDghminclugela surfacetayep. The strface layer iy thefiajdi €artle@rponent s
of an NSD. A ﬁ]lFJi tﬁgl e surff ace.mat eri al, ég be breathable or non- breathable
and t ypi c ARy e SRft fifEes 9 B*i'%’b’ﬁ%‘aﬁlm Wsigighwagn, e dayice saanplied & the

br eat f@bl anipdl's hbsl. st [ k233, avai | abl e from
3MlInc., St. ggﬁy %Nﬂs’ %%leﬁ%ﬁi}tg? %hel%%%gaﬁ-e }Dﬁégﬁﬁ%lg%?@'%gw%@e material is

No. 9906 T aniawal'e fosecandra seeohidsille faageavanatdnd Bendst OTha MdeQf theturfaBaul , M\
Anot her efagrgPl e of a sujtable surface |layer is No. 9910 non-woven nedi cal

t ape avai glogestie thf/seip tissue of thepaimal caniinciuds amadhesive teadberecthn | ncl ude an
or nament al, desi s n 0 etgc. if .desired. Alternatively, an
or nanent alf vené%{érﬁg#\'/hgrsu@an %géra%p+? ggef”gﬁ\eﬁé‘g%&% Hrgﬁt%ﬁbﬁc_e of a
surface | exmisedbetepplifitmdrabes, or W pa&Dhpsr ipﬁsédherh%%ffa&&a}é%% IS
preferably selected so as to reduce glare which can interfere with
phot gy ﬁpﬁrgvmwéﬁlttloml %@p@x:t #L fhe vpﬁéautaﬁwmﬂrmddfelmgfma uabpogdevent such as
afinis ne ph r aken .in orse, race. anpl es of suitable
col ors m.*%lﬁp%ﬁﬁse?%&iﬁsﬁ%dwgﬁ e Wzacea%ﬂiin%loqaar@ls blgopnetck, dark bl ue,
dar k gr eepreatabik afid i rikclRaQ .L%tﬂﬁj : .engagi_ng. |l ayer may extend
only to the peri phe?%ijllc ep;z’t e%t oybtl?ne |a¥lt§%am&1§& ﬁgex%nplae ot

breathable material suitable as a surface layer is No. 1533 available from 3M Inc.,

St. Paul, MN. One preferred non-breathable surface material is No. 9906T non-

20  woven medical tape available from 3M Co., St. Paul, MN. Another example of a
suitable surface layer is No. 9910 non-woven medical tape available from 3M Co.,
St. Paul, MN.

The surface layer can include an ornamental design color, pattern, logo etc. if

desired. Alternatively, an ornamental veneer layer can be applied to the exposed

25 surface of a surface layer or support layer. The color of the surface layer is
preferably selected so as to reduce glare which can interfere with photographs taken
to determine the outcome of a performance event such as a finish line photograph
taken in a horse race. Exampies of suitable colors which cause reduced glare are
dark colors such as black, dark blue, dark green, dark gray, dark brown, etc.

30 The engaging layer may extend only to the peripheral extent of the lift
members of the support layer. Alternatively, the periphery of the engaging layer can
extend beyond the peripheral extent of the lift members of the support layer (i.e.,
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menbers of the support |layer. Alternatively, the periphery of the engaging
| ayer can extend beyond the peripheral extent of the lift nmenbers of the
suppor t, 3&5 31;4 WO 00/53132 PCTJUSO00/ 05943 |l aterally, rostrally and
caudal WYY *%0ne preferred enbodi ments, the periphery PERESEHEAE ng | aver
can extend beyond the support |ayer to provide inproved engagenent of the
suppor t dédaterallysrestrally andi caudally).nbssomd prefored smbbdizndms]ithepériphery 60i on of

about 0.5.cmto 4 referaply abgut 1.0 - 2.0 cm of engaging |ayer 5

ext ends bé@eo%agwngﬁ E%q:xei\%qﬁ)té%pmgﬁwts%pqq keyerdgmseyide dmpravedsupport | ayer

and 1.0 -¢ eBIhPENBRuide de0rk i Cabea! e f.the support |ayer. The
surface | aygeérk typi cal | yﬁp'gxt een%s tﬁg sanme S&?’é%‘aﬁ%:%g%sélﬁgﬁalsqu 8P henber s

as does t hegiemgbahomy0.5|cayterd crhf prpfeesbdnabout DO -6 EAcs b ind Mpécal |y has

t he sa oeri%‘gt er di.nmensions as _the engaging |ayer. 10 CGenerally, the

overal? t FKeRdskeyopd theaterpd gxtent qfghe lift momherssefithe guproat lager and 1.6 hi ckness
can occur %‘lﬁn j f ' i ckpess of t.hose .regi ons of the device
i ncl udi ngSi he %%%gréga%%ﬁ@g‘%g@ﬁgﬂpﬁggﬁmF‘é@owgy?fa\?lﬁ}‘?%“%%faﬁﬁr bet ween

support  typidadly extehte tHeruas didtmca bendSEORR nfdnBetehs @éa%é?e&éa tiple lift
menbers without a 15 unifying layer (e.g., surface layer or° e€ngagi ng

| ayer) calfYpe Mipeasentathesudiasdayes tymically hestrediamenterinaneratigegiiogs hayer, such
as a prevj %%I .defcri bed adhesive, can be applied to the Iift nenber. One
or nore |ITt ﬁé%age{:an then be applied directly to the animals nose.

Wi | e1g hi s enbodhémiy, tRRYvRAOIESS AN i j ol ogi cal and anatom cal
aspects of an animal's nos‘{a as di sg%sggég@%ereilgw? %‘aggﬂeggf@ P hd 20
renoval othickinesssuappocur due hdifferatictd inlthicknbsb of $08Bregidhsaddhd §&fce t N Support
provi ded by. the surface |ayer or engaging |ayer in the regions between the
lift menBEiuding the sypportyaembes anthihepe regiops baving spacigibetween keppomvent i on can
al so inC'r(&j)Qx%b c.carrier laver". The carrier |ayer can be renovably adhered
to the side of the surface |layer 25 away fromthe aninal's nose. The
carrier |ayer Theinbentomdisofreesnaieytha $irpfbdrSmhl ferliiﬁhlé.n'ﬂfe%' i per, netal
foil, _plastic, cardboard, etc. The carrier IayEe)r I's pre %rwét@?l;lpﬁdhered to
the ddr f dEeNRgayen §ignguefacedayrs oF vrgaging layerhbarche weedy itesrding pegls

resi st anagnhiRlind 8 bRink e 4180 BESbrel L RIS Hed SIS e, (S padnesi ve of

applied to the lift member. One or more lift members can then be applied directly fo
the animals nose. While this embodiment may address the unique physiological and
anatomical aspects of an animals nose as disclosed herein, the application and

20 removal of the support members will be cumbersome. In addition, the support
provided by the surface layer or engaging layer in the regions between the Lift
members will be lost.

A support device accordiﬁg to the invention can also include a “carrier

layer". The carrier layer can be removably adhered to the side of the surface layer

25  away from the animal's nose. The carrier layer can be made from any suitable
material including paper, metal foil, plastic, cardboard, etc. The carrier layer is
preferably adhered to the surface layer using an adhesive system which provides a
peel resistance which is less than the peel resistance between the adhesive of the
engaging layer and the animal's nose when the support device is adhered to the

30 animal's nose. Suitable adhesive systems for adhering the carrier layer to the surface
layer are known and disclosed in, for example, U.S. Patent Nos. 3,691 ,140;
4,994,322; 5,266,402; 5,502,109; and 5,719,247. The entire disclosure of each of
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engagi ng |l ayer and the aninmal's nose when the support device is adhered to
the 30 animal's nose. Suitable adhesive systens for adhering the carrier

| aver é&g §%rface | ayer are known and di sclosed in, for exarrgl e, US
Pat ent ¥S35891, 140; 4,994, 322; 5,266,402; 5,502, 109; FSALKOHIY 247, The
entire disclosure of each of 15 WD 00/53132 PCT/ US00/ 05943 these patents is
i ncor por atthese pateaisis ingorpstased herein ineeferendee rOmopraftired iadhesive MNo. 9425

ape. wher GRS VPl tram M 67 SPAl M, oThiF At wEmc ArdoBPIcSor) has 5

greater p heBSih SLASCEad ' e ligd to the

surface |gﬂ§r‘3’ and t he pee{;ﬁgetr‘%gi@tﬁg%@goglkéjﬁl{g&slgﬁ%%ﬁé%%g%f)p? e tape is

| ess t han redistanpe ¢hanr the ssdoad sileasf thidape epplisi V@ﬁi&%ﬁﬁ@%ﬂa}&?aﬁ‘d‘ﬂé@ﬂe@g | ayer

and tg; animal ' s gose. The perineter edge of the carrier [ayer can follow
[

the peti mBisiyansg gk thsrsepond sidg ok the tapedsy lass dtanithe peal pasistancd@fthee or t he

peri neter | l.ayer n extend beyond the perineter edge
of the su??g%gleﬁ%%%ﬁt&‘?é%aﬁgﬁlv ?rfflﬁg%“r?‘?‘m@sl}?s“t he 10 carrier layer can
extend beyond {The ppeineitetéic GBS ctict mgelségrfﬁggwltge/ﬁémﬁggrga &lspPOrtions
follow the perineter edge or not extend to the perineter edge of the
surface Perjee layex pEhgisnpparhdeyies drtbe perimdtpe edge offthe canriet Bayet éarer  beyond

t he peringter,edage f the surface | aye ovides a region of the carrier

| aver whi g)ﬁte%%ﬁe)%gdéﬁ%g%et%? ge gmﬂ “ﬁ%“’gﬁayﬁé ?Iﬁ@tweﬁx, rostonseef thaver from
the syyf ag@ribAesr MhiRprl IhBSm | agi ng | ayer.
Al ternatively, hrec carri erbefézglcgﬁt??an E{él:?ggig? ogéﬁfgﬁegéyérgﬁd%ﬁ%érnal edge
to grasp petionefobenthe phameter eiger or my extehd eontidRrisieidradse bayR surfhte a
preferred enmbadi ment, the perineter edge of the carrier |ayer can be

conf i gur el¥e% Extensingjthe pegmetrs efge ofths carrissilaxsr beyonddhe pemweter edasi ce on an

i mal " . | of I1..0f th | i f
Fhe adhes ORE syrtaSayed pteAL SRR, 3 in® SffFePayd viiflh pip Be EEERORT o noned
duri ng apimridting oprentvitditedaitics SayerhioRPite sEPRLARYLRGHAR c@ﬂtg@ﬁig’tﬁg()f the

n

engagi ng | ayer. Once engaged to the nose, the carrier layer c e
peel aBl y adhesiveaf thesmgedios layspoAltemetivaly, thekerricataybeeanl evait to pawide! SO be

mar ked wi th. instryctions fpr proper positioni ng and orientation of the
support evllnkeémil(?%i%% &fSh ﬁé r%ﬁ?@% ?r(r)]@yq D&Igl?i isface layee o mal . 25

| n anot heyrefipiza @y b ' Ihce n rise two
separ at eq?)rieeces,mﬁ??ﬁ’%ﬁgg%@%?ﬁgd%m%fo@? i%%&gggia&gac bgefcogﬁgu%ggﬁt and | eft

vest i bul aproviga lalgukder foepasitibréng ofithe support dediat oA apetimalk neach of the

vesti bul ar wal _l_s rrg% be
hus, after removal of some or all of the release liner from the adhesive of

20  the engaging layer, the carrier layer can be grasped during application of the device
without contacting the adhesive of the engaging layer. Once engaged to the nose,
the carrier layer can be peclably removed from the support device. The carrier layer
can also be marked with instructidns for proper positioning and orientation of the
support device to assist the person applying the device to the animal.

25 In another embodiment of the invention, a support device can comprise two
separate pieces, one for supporting a portion of each of the right and left vestibular
wall For example, only the caudal aspect of each of the vestibular walls may be
supported by the device. According to one such embodiment, the support device can
extend from the nasal bone to the incisive bone, across the "caudal apex region” of

30 the vestibular wall near the intersection of the nasal and incisive bones. In an
alternative embodiment, the support device can extend rostrally over the caudal apex

of the vestibular wall from a location caudal to the intersection of the incisive and
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supported by the device. According to one such enbodi ment, the support
device can extend fromthe nasal bone to the incisive bone, across the
"cauda{w 13r2egi on" of 30 the vestibular wall near the intersectjon of the
nasal and 1'nCI"si ve bones. In an alternative enbodi nent,P?ws@(?ﬁ?) rt device
can extend rostrally over the caudal apex of the vestibular wall froma

| ocat i on Basabianes.oln anothereabodinemnthefsuprvet davidesian extend fiotn ODALY 53132

PCT/ US00/ 05943 .nasal . banes._ In ot her, enbodi.nent .. t he support device can
extend fr ?ﬁeﬁﬂg’en’gggfveené)élﬁ’eaq%sst%ﬂ%c 'ﬁé @ei?é’gﬂﬁn"é’?“lé‘@?ro@émtaﬁ@ extgidal apex of

the vestiguildally ¥edrithe Afics@XbR BE thCRbERk a4 AYEI hbils, | Ntersection of the

I nci sive and nasal bones. Exanples of support devices and net hods of the

i nvention wi | | Exonplesof suppbhiclevides and inethothyof thé érventien well hbe bkol | owi ng

i | lustratged, enbodi.nents. Detail ed scription of Illustrated Enbodi nent
Anat ori ¢ B GSEr ofefRrenceig %ﬁ’&wﬁ@s%&c&mmrdi ng to the

i nvention will be described in detail with reference to the draw ngs using
the horse 10 as an exanple. Like reference nunerals represent |ike parts
and assenbl i es t hr ougheailed Desceiptinodf IMustvbted BthBodinedntt 0 the drawings is
not intended to limt _the scope of thée invention to the illustrated
enbodi nent s. Fhugtorigal referenes piats apdembotimdnts efan N§Dragtordingad thene

mbodi £, | t i NSD) 1 ding.to the i tion.

o o orhveliof AR qosSHRA el bieR rrlieide b thie Rinasilinadhe hrss, whor o1 n

| ett g0s faalah@wasiply Lﬂkét&fé@ﬁédﬁmﬁé?éls%ﬁeieﬁ@ﬁféé’fﬁf&%l | JAEDSIRES. Thus, CT is
ra

t he caudal transverse di mensi on, RT is the ros transver se di nension, S
i s the rchroughoyidhe sayerad nisivon Refferehes twithedaivings isnok iktdnded fdimitast r al - pol |

di mension at t m dlj.ne, of the device. The bottom plan view of NSD 10 is
subst ant i§PRS° %Hﬁeﬁé\ n¥°o'5‘f’lﬁl$"5§'6ﬁ’dpﬂr§??db‘?%%s-of FIG 1 except that the

support 20 | aygg, 180 b9n & %J:atf@y visihble in.the bottom plan
view. The NSD 10 inc?ﬁ%e% a ei rcs,{@lgi%gfgﬂ | ece @gwacn °§"E%’88£8“§%ﬂge piece |Ib

that i ntsepmeatdevite MNBD M Whdcoaiidg of the ieventioh.i DEnémEdiwineh aftheAlked! N USE,
the rostral_end 3 is _oriented towards the apex of the animal's nose and

t he dauddP charactarizesaniNSBrare shown Wherein leftersdgléawest by asubseiipliT” are t he

enbodi e I . 1.4 ne rostral - poll dinmensi Mis at |east
equal to gef%sﬁngﬁs-lgé‘{]mshgﬁsliggﬁ cgn%a?ugpﬁrgrs& 8%51?%%15,%3@ 18straln sone
enbodi mefiagsverdtadimeadion) SROtHe rostERBHIRmehsider HSQRidRendMid g 2 can be

greater than the rostra]-poll dinmension S of the first or second side
pi eces rostral- poll dimension at the midline of the device. The bottom plan view of NSD

10 is substantially identical to the top plan view of FIG. 1 except that the support
20 layer, shown in FIGs. 3 and 4, may be visible in the bottom plan view.

The NSD 10 includes a first side piece 1a and a second side piece 1b that
intergect at the midline 2 of the midline region 2a and 2b. In use, the rostral end 3 is
oriented towards the apex of the ahimal's nose and the caudal end 4 is oriented
towards the eyes of the animal. In the embodiment of FIG. 1, the midline rostral-

25 poll dimension M is at least equal to the rostral-poll dimension S of side pieces 1a
and 1b. In some embodiments, the rostral-poll dimension of the NSD at the midline
2 can be greater than the rostral-poll dimension S of the first or second side pieces
1a, 1b. It will be appreciated that in the illustrated embodiment ,the rostral
transverse dimension Ry is less than the caudal transverse dimension.

30 Bony anatomical structures which surround the vestibular free wall which is
supported by a support device of the invention are described with reference to FIG. 2

which is a profile view of the bony anatomy of the rostral region of the horse's head.
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la, 1b. It will be appreciated that in the illustrated enbodi nent ,the

rostral transverse dinension RT is |ess than the caudal transverse

di nensi‘ga.mg3§9ny anat om cal structures which surround the vestibular free
||l which I's “supported by a support device of the i nveREFOFIHPP44escri bed

with reference to FQ& 2 which is a profile view of the bony anatony of
the rost raf?%f@icewp e diguspign o the releyant angton® i9 Gis619SPInRACE, PAGAI N6943 A

| ' ' .rel is discl din U.S.
oot ent N, S0 B 815 SEaH AP R0k sheosRRRs nORR DR e ns it Iy
r ef er ence. fr& well bfjthe vB@ituds Bldefined &@r’é‘al}éﬁgﬂ th?i%érgleaségatok‘% I?asi?llslgpdn%iﬁ. ned
sa , :

dorsally- by the lateral aspect of the’n one ventra t he
i nci si ve bengaBy bythe incisitalbbye byaridizedaiydty interséctidn 7 bLtheamad] Saand 5
i nci siée 6 bone%. The ,{.ost‘ral as ec$L of the vestibular free wall is

d

bor der®d BPCHE © BIBEY 1 TopA! ash the-ygeibyipa dieg wallda berderediiyGhe2 depi ct s

t he approﬁogﬁﬁqn&rs Mderl ying the "caudal apex region" of the vestibular
wal | . In sone enbodi nents, a support device of the invention may be

configured to siiephadedunty8 ithEIG.RidpictoaMesppodindiie Sfea uiherkAny @t | bul ar val |
to facilitate ?ir fl ow t hrough the nasal passages. The caudal apex region

i s near est AU REXJPLIOR| Ofcthe ¥gstimlasiwallh dn serse bmpadisyss a whpmdrt device

particul a ; t rromwing under gertain conditions, FIG 3 is a
bott om ex% %hcfeléy%/@é\%lv%g%ﬁ@%n%“m%lwﬁﬁ?%w e§6\’# @eey ggion afthe sypport

| ayer1012, vestagirvgll @yedilithd APHoWahRASE tHel TAES rGharl@yer is not 15
shown in this view Fl Ci1 4a is g top %I glr? Vi e\ﬁ;sgng?%hgﬁ{ﬁgBEQﬁag’fggFl Gs. 1 and
3 showi niegies ismghrestithe nagabvalveiregien @hanskat passiades Adidh i&tpaﬁﬁﬂmﬁ‘[FS in
phantom | i nes. 1I n this,enbodi nent,, the transverse length T21, T22, and T23
of lift ngﬁﬁwgfageztf,naggwnga c gertaip eoneitionse| v, ncreases fromthe rostral

end 3 to the c a3t 18k ;h'?&% | &4 on, . | ateral engagenent
ext ensi ons 29,%}%% se tﬁbgg%ﬁa (%@gvogg’gfﬂﬁw%t{qgaqwﬁfgh%a? e (31a,
31b), causkpporrinparigdensaging3dger 132 reloge bR, A 33@ier 1233P)s dAt er al

ment, extensjons. Lateral engagenent extensions 29°are conprised of

engag@ tﬁ _ ;
surface | Shawn ithissgewn 56 4adis rdgr plan yiephofthe DS HioPEIimd ané  tr ansver se
| ength (i : . of, .l 0 ft rs, 21, 22, apd 23 to facilitate
engagene n%lf\oowm kl%%%r f gb¥’§§%ﬁ€é%%t§ 3_26’1“dt %ﬁgﬂﬂ%s@ I.ne*f‘@'?érsf‘ﬁ R ?Jitﬁi_ﬁlallmeés pects of
the 25 | aliethid erpiigiiaientsiie taxkais RASLCR]), PS AT I8 dal HeNpli 3yS20ver al |
devi ce appear ances. _ T
and 23, respectively, increases from the rostral end 3 to the caudal end 4 of NSD 10.
In addition, lateral engagement extensions 29, comprise rostral (30a, 30b),
20 rostral/intermediate (31a, 31b), caudal/intermediate (32a, 32b) and caudal (33a,
33b) lateral engagement extensions. Lateral engagement extensions 29 are
comprised of surface layer 11 and engaging layer 13 which extend beyond the
transverse length (i.e., lateral extent) of lift members 21, 22, and 23 to facilitate
engagement of NSD 10 to the nose of the animal. The functional aspects of the
25  lateral engagement extensions can be embodied in various overall device
appearances.
FIG. 4b is a top view of an alternative embodiment of the lift members of
NSD 10. In this view, only lift members 34, 35, 36 are shown and they are in the
same relative position as shown in phantom lines in FIG. 4a. At the lateral extent of
30 each of lift members 34, 35, 36, there are pairs of notches 37a-d, 38a-¢, 39a-¢ which
. can penetrate through a partial or full thickness of each of the lift members 34, 35,

36. In the illustrated embodiment, four pairs of notches 37a-d are present at the
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FIG 4b is a top view of an alternative enbodi nent of the lift nenbers of
NSD 10. In this view, only |ift nmenbers 34, 35, 36 are shown and they are
in thewé l§2el ative position as shown in phantomlines in FIG 4a. At the
| ateral” extent- of 30 each of Iift nembers 34, 35, 36, thEFEUSPOEY s

of ' notches 37a-d, 38a-c, 39a-c which can penetrate through a partial or
ful | thichateabenst ofragtral dift mpmber 34 anddhiise pairg38a-G39a-Ge presettha the | ust r at ed

mbodi i . hes, 37a- d . he 18 WD 00/ 53132
POn Usoor ierrite b lmBin R PERbe B et e SR it Kl oe i r 6 360 c.
39a- C ar e appresiafRt thdt ih s eﬂn%clﬁﬁﬁht, B2t 14tAhES %t%blahi;%%sv@%gg%& 35 and

| be  appreciated t s e ment, the

caudal lift nenber 36. It wl
nost | at elifl membertisayesEa, gréder, podm afithewithh of itk lifrmederst(i.ay ahakkera gr eat er
portion of thggﬂ\gi dth of the Ii tmr}pnbers (i,e., smaller 5 unnotched region
bet weeh nYRRHEREIFEEION DatwEEnNRiches R ARG Hiad docnptehes nearar 9 midingMp of | j f t
menbers 3fg Ranbad 34 13 39U ' can be varied, Typically, if
addi ti onaﬁ not C‘}zl pairs ’g,a'qu‘gé'é‘gé’et ﬁeit}ﬂzgﬂ)girég%ne%c We e'deflrj&phcéﬂl% %I ine ML

regi on of additiond! nbtchrpairbare adibd; tedyf € hddell nR@es MR SniAlihe M | FeRMRY STGhaN
I ncr easi nﬂgportion of the width 10 dimension of the |ift menber from

nearest t HETH§MPSTe M. to the lateral end is to gradually decrease the

peel force exe agi | ayer between the sypport. . device and

the animal's ngégg%f%% ogglﬁacgggwﬁifﬂ%vgg{es%@frw&BD?@nfog@% vidth e engagenent

of the) NSHinidhsiof of ifie: B ik bes fORSRar<sehe il Mjltg bfa lat%rer.l{eﬁh??‘l%e liner 14
Ip

can conprise a single section or have a 15 sindgle or nu e slits to

make a nugmadpally destaasetherpekldfame ekertrton tBechgepirg laptrdmsween thegugpdror use
with an a heSiﬁ\-lﬂﬁgﬁf t.he en er are known. In one preferred

1 t | aga
enbodi menfevisd $19<Re ARl S RO AR canvergl e shons foste to faciliagt sngagemnnice

conponent sghaNSD i6to aLEAMIsRh&ce 40, a second lateral piece 41 and an
i ntermedi ate piece 402. AccorS P%S to this enbodi nent, when applying NSD 10

to an ani mal ' sRefeeing @FICHBereleast ladee 10 icRE ComfgriRalsifge SETRMGH haté gt and NSD
10 positigned over the nasal bones 5, and the midline region 44c of
adhesiPve Saglger arfin)e shitsito makep mudtiple seetioy releasgdiger) Suitableeretdaia over the

napoct o s 8 o WARR A AN Rl REH I ish Bt koot A ohE PrefFBpr 11 nal
posi tion ghbddigetiSitubBated it IRt lihdr B confPrREShrél &irfipdten@Ng Second
first lateral piece 40, a second lateral piece 41 and an intenﬁediate piece 42,
According to this embodiment, when applying NSD 10 to an animal's nose,
20  intermediate piece 42 can be removed first and NSD 10 positioned over the nasal
bones 5, and the midline region 44c of adhesive 44 of engagement layer 13 lightly
engaged to the skin over the nasal bones. Some repositioning can be performed
before the lateral aspects 44a and 44b of the adhesive 44 is exposed. Once the
proper final position of the NSD 10 is determined, first lateral piece 40 and second
25  lateral picce 41 of release liner 14 can be removed and the lateral aspects 44a and
44b of adhesive 44 secured to the animal's nose. |
In the embodiment of FIG. 3, the bottom side 50 of surface layer 11 (i.e., the
side towards the animal's nose when in use) includes an adhesive layer 51 to adhere
the surface layer 11 to the top side 52 of lift members (21, 22, 23) and to the top side
30 54 of engaging layer 13. The bottom side 53 of lift members (21, 22,23) can
include an adhesive 56 to adhere the lift members (21, 22, 23) to the top side 54 of
the engaging layer. The bottom side 55 of engaging layer 13 includes adhesive 44 to

19



25 lateral piece 41. of release liner 14 can be renoved and the | ateral
aspects 44a and 44b of adhesive 44 secured to the animal's nose. In the
enbodi %%8@; EI G 3, the bottom side 50 of surface |ayer 11§ .e., the
side towarde Phe animal's nose when in use) includes an JEHEYYOM3ver 51
to adhere the surface layer 11 to the top side 52 of |ift nmenbers (21, 22,
23) and t cadhgee thededpaite thaanigml's hosen Jiagh 06 theaadhesivas of EDOtdaaBesi de 53 of

lift nb 21,..2 23 i.hclude aj hesi 56 t dh the lift
bt B il LfEe o v o6 o cdher ST T 7
side 55 Ofemﬂérﬂgthke%ﬁt?ﬁceéﬁyérrﬁliyggﬁ}ﬂﬂﬂ?ﬁbﬂ—%ﬂ%@n&r?edllc%ggsﬁggéj?et%#gz

PCT/ USOQ 05943 adhere the device to e ani nal ''s 'nose.

adhesi ves fodm&SDCaQ Se.dtaub N, thedift mdmbedizial2 i 2 e MYBRAR® bvadigsi ve,
liquid_adhesivye, PSA. etc. In one preferred enbodinment, the surface |ayer
11 is 9910THP Oﬂgﬁﬂ% VEHmiggion JPE  the engaging lyeel3 fsdvir A090availaBle. Paul |

Wi m ngt ort P Rasd Phlgedee, OH AL choBiGind 5 BrEapiS a8t Der mmrmed.
Pal | madge lineH atkd Av&lselfrbeDéraieasle |iner is DM 2009 rel ease liner, also

avail abl e from Dermarred. I n sone_enbodi nents, an NSD can include a carrier
|l ayer. FIG 5, Insomeembodimenis, eh NGD N8DOntnde nclamibrigyen. EEGrS,é8 atayer 60

whi ch i .to the 10 surface.l 11. In thi
embodi mont e aF 1 N BB Eiert i ot B0 il hit Sleasaie adered e  ace | ayer
11 exgept saifadehfydrast 'I@i}ﬁ@&ﬁb@diﬁienf,Q%N?Bﬁgﬁogﬁl}&@% %glfiﬁ:%?{ ga% gjn 6t he

carrier layer 60 includes a rostral extensi 1

provi des af sufaxe fiyey 1pexdeapoat thi8 rostat efith® 6f thegN SIS 01 O twhé FostraOaHEs]
| i kel i hood of cogt acting the adhesive 44 of engagenent |layer 13, if the

rel ease | P dayss R mcludss @ gostral extensigni6di dkpstrahext¢nsicanoptonizies aof a

i | . ] ) ! 1 fi q
provi de aR S raRsBior dhitor aplifif NETOWER R0 Hhelfood d RRBCURE TR an
ani mal ' s adigsive Sgafi drigagdrhont 14)er 48] T 191ehBETiAGHaS BbePABRVER %I carrier

laver 60 at  the apex of a horse's nostrils, the side pieces a and |I'b

wi |l b prédiden.yn thei egpleadimontrof atdawidrdayer 60 of #36Gi Butharoswal &xaensidd®16 i s a

front vie f ~an D 10.secured to th ose 20 70.of a horse 71. FIG 7 is
B Byafedr mevisd fisdeorop

an NSD 10°HR9fRYed fo RioVidean alament gy erposizioping ofjthg NSDatd on
| bl : ] i | i 60 of
E o oo i Bdtharefosed Spodigally, 8 Aielifgincrosmal gl ds bt Bl Byt QEL  °0 ©

carrier |teapesof ahewe's nodtidetheaide pieces 1a and 1b will be properly aligned over
the lateral vestibular walls. FIG. 6 is a front view of an NSD 10 secured to the nose
20 70 of a horse 71.

FIG. 7 is an NSD 10 having an alternative embodiment of a carrier layer 80
releasably adhered to the surface layer 11. As with carrier layer 60 of FIG. 5, carrier
layer 80 iﬂcludes a rostral extension 81. In addition, carrier layer 80 also includes a
caudal extension 82 to facilitate handling and positioning of the device 10. In other

25  embodiments, the carrier layer could be configured to provide lateral extensions or a
perimeter extension around the entire device.

A carrier layer and release liner as disclosed herein can also be used with
human nasal support dilators as well as with animal nasal support devices as
disclosed in, for example, U.S. Patent No. 5,913,873 and co-pending applications

30  U.S. Serial Nos. 09/018,603 and 09/264,464, the entire disclosures of which are

incorporated herein by reference.
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caudal extension 82 to facilitate handling and positioning of the device
10. In other 25 enbodi nents, the carrier |layer could be configured to
provi dgwiﬁ‘;l%;%] extensions or a perineter extension around the entire
devi ce. &% er 1ayer and release |iner as disclosed hBFEUSOME43| so be
used with human nasal support dilators as well as with ani mal nasal
support devi ced1Gs8 sk top|varyeaf dmaltcimative embpliment/oSan RETENO Mecordin®13, 873
and co- pendj,ng._applicati 30.U. S Serial Nos. 09/018,603 and 09/ 264, 464,
the enti rgo g’legEYegjglﬁP'e ogtﬁﬁmeg}t;egﬁgl, %ép%é?%i%méumt%mmmMce. 20
VO 00/ 53183 T bEPRRLANSARCR it irfihistofbdfRet! S -Bim@R 1B LPHRALLY

enbodi ment of an NSD 100 according to the 1 hvention. ﬁfeirPPtr nber s

101, 102, edd)B0SofINSDA Orhas tHellosgesttradvirse flaamnkN antiliFesemiber Y04 bt the
' in this enbodinent, Iift nenber 101 at the rostral end

apprecj at ed t hat

105 of? NSﬁf‘“f’Gge‘HjaLd]ﬁthf’é the;igEeY: tlapsyesspalimensiomehatenh eagagetrient nenber 104 at
the 5 cau eest transver.se di nension. Lateral
engagene ng}&l%%sg@%nlg&g hs 0‘@ gqﬂigglbﬁbg%c q3ypreseiy 3gr RIFFROE PEEIPREent for

pur poses ¢@isenssedisly discussed. FIGs. 9 and 10, illustrate an alternative

enbodi nent of a support device and nmethod of the invention. For exenplary
pur poses, the FEps. §vindd Odidivstratpan alternitivie embodifientade suppdrt devios kiidit | ons of

a support vi.ce..applied tao the skel etal anato of a_horse to appreciate
the rel at™v 086’%‘1%"%% n%ﬁ’f‘- ?ﬁ&e’s{mp‘m@%eﬂ& é%ﬁb’éﬂ& desephorwill ppe

enbodigme ningd®vithlilixtral | Ak | r t caudal apex
regi on of the vesI:ti tgrlill 3%%@13&%%&@% Jlip?) gé%&rgﬁqesgglt%%ﬁe)a}ﬁ%é’%yioﬁkf%?e relative

to shadeld appesias thofrelatisupsiions dEtheanatbby aldahe apRlorastotideihe caudal apex
regi on of the ,}E vegqt)ﬁ.bul ar wall. As illustrated, support device 150 has a
dorsal edge 15I1PGFRRAAIMGYSOf £Es. § and1Pipsevide logalized suppert %o thectaadalent r al

d 152 ' : ' | fq - I,Si b 6. The, anount of dorsal
cdge 101 ek TORiO BF e SRatbubial i PIHo WS 8 pOSEne HEISIETR [ nci si ve
bone 6 i shadef acab)of @éupb@@&évi@ﬁﬂwﬂen%ﬁ»ﬁb@@tﬂeﬂh&ﬁ:‘agé(xr Wb the0 10 3.0

cm 20 FIG 10 illustrates an alternative enmbodi ment r sdpporting the
cauddP apestibplagivalh s ifustratedsuppont devieml30 hdsm ddrsal edpbddSil mbich suppor t

device 16 xtends,. caudal,l.y beyond the intersection 7 of nasal bone 5 and
ol o ve NS 8 Pobier B e, phne S5 werii slae 1880 hishaseltesioRition ot o t o
about 5. GnéiBive BEAEb. e bitbfAtDFEbisANedbe 151 and ventral edge 152 which overlies

nasal bone 5 and incisive bone 6 is preferably at least about 0.5 cm and typically
about 1.0 to 3.0 cm.

20 FIG. 10 illustrates an alternative embodiment for supporting the caudal apex
region of the vestibular wall. In this embodiment, support device 160 extends
caud_ally beyond the intersection 7 of nasal bone 5 and incisive bone 6. Preferably,
support device 160 extends abouf 0.5 cm to about 5.0 cm caudal to intersection 7.
Support device 160 also extends dorsally and ventrally over nasal bone 5 and

25 incisive bone 6, respectively, as described for support device 150.

It will be appreciated that although support device 150 is illustrated as a
rectangle and support device 160 as a triangle, other shapes, including squares,
circles, ovals, octagons, etc., can be used to provide function according to this aspect
of the invention. In addition, support devices 150 and 160 can include a carrier

30 layer, surface layer, support layer, engaging layer and release liners as described for
other embodiments of the invention. The support layer can comprise one or more

lift members made of previously described materials.
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Support device 160 al so extends dorsally and ventrally over nasal bone 5
and 25 incisive bone 6, respectively, as described for support device 150.
It willwB%eRfRs eci ated that al though support device 150 is illustrated as a
rectangl e and support device 160 as a triangle, other shdfe<US¥EMadi ng
squares, circles, ovals, ogctagons, etc., can be used to provide function
according to tHpanathgeembodimenhan NS actonding ite theduiverition previgeoa t  devi ces

150 and 1 j e rier 30 l.ayer, surface |ayer, support |ayer,
engagi ng ?Oglfge?ﬁlei}n% EAlr ﬁ%ﬁ%ﬁ@pﬁg%s §¥° E}Hé?f’rsioﬁ’éﬁa’?eégﬂﬁt%é'%ceerﬁ?éﬁpﬁﬁnt s of
the invent $1G. fihe geHEAPEInfleRYRlonGB s RIH 4 i Lt menbers

made of previousl yggescri begﬁir’],atogri al s. 21‘5%%%‘83&‘&%%%‘6& 05943 In
anot her editaggammnaticallyrillngxteat cis dlusgated, NED l0oteshitRsRreVLHEEA a

bi | at e al Iﬂ){tps&m{gg ri.cal NSD acr.oss two_ dinmensional axes of the device.
Ref er r? ng HeBehig widgst trgnsyerse dimensian W NS00 also has aNengitudinaldiisg to t hi s

enbodi menty i ' | ERE t ed, L1 lustrated, NSD 200 has a
transver S?Latgriog g%&%l%?%%gt%ﬂjaifﬁaedd# @%ﬂg}t@gﬁs @g’ealltg‘f’ﬂ%khgr?’ﬁﬁ WI. NSD 200
al so has dorgimdinalidiimeations I andAtankerediditnensRnk trrweﬁfesérﬁ,syeag%eﬁ@svda'

di rension M Thus, ggt hough ot her | ongitudinal dinensions and transverse
di mensi ondimension 18 egbenthe longituginabertansverserditeition is at the akes. t he

| ongi t udi nal or, ver di;rectiqn.i .the axes. According to this
enbodi ment , t hé" ck@‘aﬂfgst%bl g engf"P?P sm%@fa@ﬁﬁﬂ@’rﬁﬁﬁwaﬂn aspects of
transMers ' octd BfrarisVerst BRisURP eI hat ftl?e‘ﬁﬁ; ks

subst ant i glljllmfhfgdﬁ?ﬁ cal to ?rﬁe blgt t’gmhsa?jﬁace f%ggmﬁfﬁegggf)?%%r? ilﬁﬁe NSD i s
bi | at er al lopks yuhstantinidnidentical pp thei bastomi sieface 2020 hgaddidomahe WSTSisAL such t hat

the right,..surface 204.is substantially identical to the |left surface 205.
It will b@laiﬁf&h%éﬂ&[”&ﬁlcaf A3 PO Sides of Jongiiinl as Aesueh thbtdaehto | nt o

bilateral | g 2 their .re ctive di mensi.ons. The

gener al ap%fe‘%%gg?eﬂg? %%@%@é%*%f"aﬁ’eﬁﬁéana"."'?@?u%‘e‘”ﬁwgﬁ FPTEYPRICA st ¢ yct ur al

feat ures tat ewhpeereA} sndA, diseets thiShsviek #6d BigRekalle sahmeniil halivPs gddition to
|

ot her adv&gi ages, .thi.s caonfiguration provides for ‘ease of application and
r educded Y EFPRIBE BMERHPRINCt i on due to i nproper positioning.

Speci fical | y, 168 20 proyi 1 i figurati
whi ch can b’ pSEeAeH) SPpereRE BN pB0 BEEIGH Blpeninaiues amee i PG 11 or
rot at ed Iffichiidrfedtt@or kompsskisid SothtMRSDURRIRSI RibAl 8624 Yadysgt ri cal

devi ces can include all
other advantages, this configuration provides for ease of application and reduced

likelihood of malfunction due to improper positioning. Specifically, the device
20 provides structural features in a configuration which can be placed on the nose in the
position illustrated in FIG. 11 or rotated 180° therefrom.

In addition, the two axes bilaterally symmetrical devices can include all
structural aspects, comporents, or functional features described above for other NSD
embodiments, but within varying appearances as illustrated in FIGs. 12-37 as

25  described below.

FIG. 12 illustrates a top side view of one appearance for the configuration of
a two axes bilaterally symmetrical NSD as described above with reference to FIG.
11. FIG. 13-15 iilustrate a bottom side view of the embodiment of FIG. 12 with
varying numbers of support members 210 as described earlier. An intermittent

30  adhesive pattern can be used as described. Holes may also be placed through the

device, preferably not located in or through the lift members.

22



structural aspects, conmponents, or functional features described above for

other NSD enbodi ments, but within varying appearances as illustrated in

Fl Gs. described below. FIG 12 illustrates a top side view of one
appear ance ?or the configuration of a two axes bil ateral !"5 S1PE43i cal NSD
as descri bed above with reference to FIG 11. FIG 13-15 |Ilustrate a

bott om si de vi Blif¥-of6 isi3dor pide Fiave and BIGs-1 G519 aee battdm sidanviewsgpfaumber s of

support earlier. An interm ent 30 adhesi ve
pattern ca%ﬁﬁéégeﬁgn% ?%P@g %&W% ”ﬁ%’(’iat!%‘i) eztuEes deerihegh t he
devi ce, pFIEt.@0abh Yop§le VRGAAROFIGE. 91-28 b 22 VWO

00/ 53132 PCT/ US00/ 05943 FIG. 16 15 a top & 3*%’?%5’3"?3%&3% ‘19 are
bot t om si appesringembédisent. dFiGe 244ds a vap saqbqoaawamd@l@ﬁ 2 NGR Hoabiaidd ng t he

COI’lfI%UI‘atIOI’l % cgﬁltures described. FIG 20 is a top side view and FI Gs.
21- 23 ar ¢"1B¥t PLERLhFAlGmafixe SPP%&HH&FF@P#&%eFICaﬁﬁeaﬁutmmémmamént FIG

24 is a tEpySiElen tﬂﬂ% g&ﬂ?, tto side 5 views.of another
alternative Sappea\r#éra%% e Slgl nen szcﬁ'ﬁ%gar?cgger " epap@ HED%F ntE s,
30-32 ar eFIﬁbBBmmpxhada/weu&ndfFIﬁetBaﬂwmﬂfoﬁaintﬁd@ﬁbw%fﬁﬂﬁﬁéri ng

enbodi nmen FIG 33 is a top side view and FI Gs. 34-37 are bottom side
vi ews of aKREHYE apm%s#m@w%péanwmm@rﬁw oriveatioNSD according to

th t t he f . od |l ustrated in FIGs.
12537 oan 10 T Sk 2 E Rrsdoife LBpSHRAY iReRsdn Hdnciar ooy
ar r angenundladioned bl MR silérdfdl femited fRobiiln bt Budl (prent ornamental

appearances. The side view of each of th ment s 18 stbst anti al | y

voi d of alwlqsr:dmhmm bt withndififeeant ommmmhlhppnaxanbbaa The §ille vRWQFEcHcan be of
t he sarre rrber terj al mat eri al thickness, etc. as

pr evi ous® eegxell‘;q msl‘%ﬂgﬁ@m@ void of apy pwemsntal Gaturessin addmpun’@nt | ayers,
15 adhesi¢embaBiMr, %ﬁil%] nip.adnesi v etc. can be
used. In anot hg{,ﬂg cﬁﬁggpﬁeh%fsmdgn f&)% Lh rla?tﬁﬂeltﬁla’%ﬂ@j fitY on can be
pr ovi ded eicnacprepionslytdesaritied, Is adwitiof, Wﬁb@&ttﬁh(fea&ﬁ% onEhtGayerd 1S @ top
pl an__vi ey of ci,ne such enbodi nent and FIG 39 is an end-on Vi ew of the

embolft meAfhesive fegtaresgholes, intermitientadhesive poternsabicasarelt used. According to this

enbodi nent, N si d i ece.301 for engaging to a
first lateral ﬁ\?@i@%@%ﬁéﬁv\%gﬁt’ 3@9 é@c?ﬁ‘fﬂ“ﬁ‘ﬂ%@ ‘E? nventigpeandie engagi ng a
second | pioviddd iM @Btripotéan M'%mﬁfﬁﬂgﬁﬂe@&mﬂ)l@y ﬁGSS’@ls'%blﬁﬂmng adhesi ves
and adhesive systens as (5,escr| bed earlier can

view of one such embodiment and FIG. 39 is an end-on view of the embodiment of

FIG. 38 looking from the rostral aspect R. According to this embodiment, NSD 300

20 includes a first side piece 301 for engaging to a first lateral vestibular wall and a
second side piece 302 for engaging a second lateral vestibular wall. An engaging
layer 303 including adhesives and adhesive systems as described earlier can be
applied to the bottom surfaces 304 or 305 of side pieces 301 and 302, respectively,
for adhering the side pieces to the lateral vestibular walls. Bridge prece 306 is

25  configured to traverse the animal's nose and attach at a first lateral region 307 to the
first top side 308 of first side piece 301 and attach at a second lateral region 309 to a
second top side 310 of second side piece 302. The bridge 306 can attach to the side
pieces 301 and 302 using known systems such as velcro, buckles, zippers, snaps,
hooks, hook and loops, snap-rings, clips or other similar attachment providing for

30  reusable attachment of bridge piece 306 to the side pieces. The side pieces 301 and
302 will typically be replaced after each use.
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applied to the bottom surfaces 304 or 305 of side pieces 301 and 302,
respectively, for adhering the side pieces to the lateral vestibular
wal | s. @bioﬂg?’isﬁi ece 306 is configured to traverse the aninal's nose and
attach at a first lateral region 307 to the first top sPGE"URIYOT S £ i r st

si de piece 301 and gttach at a second |ateral region 309 to a second top
side 310 of secdi!! Op geprsriated they bridge nieps Jyinchues & surfaretmatbrial320he si de

' 30 LS h I . buckl es, zi ,
Cnaps, houreh s ARG S BE BptEeriel gy

at t achnmentanptiRy. The\gorhpinedtd gfaks alifage ﬁ%&%ﬂ%ﬁeﬁﬁeﬂ@aﬁ% R pPGA L%?)ﬁ to the
side pieces. The side pieces 301 and 02 wll typically be rep?a ed after

each use. descripdodylisartive pERrEdoWBENBWIth the fubctimabpmueemehsdot int bri dge
pi ece 306 a6l udes a surface material 320 i ch_keeps individual lift

rrenberg 3§§]|5r?¥§]eflf“§e O °79 AtsQ ﬁltge‘feqnaet’W%\%’Geo‘?‘?émmﬁw’éﬁmwr%onponents
of the suriacanbaysid Ateldd tHOREIRAY f1s6 ' 3] Se;Lped.
Alternative materials coﬁsi stent w gﬁlst ggssﬁgrﬁg P@?legl?ﬁageé d‘?cregqn@n‘&lcgor an 5
NSD of t heréirmabht domtgass threghlidt members@2e, two, three, four or nore |ift

menbers 321 c dbe‘ usr%g’ as 3§eded. Hol es may al so pass through the bridge
pi ece 306 whi cHPOHPIEFESSM) 2 KRBRY 95 283y ROk lift membersrndalgpmay Si de

pi eces 30 t_ineclude.lift nmbers an |s0 may or may
not i ncl ué@ﬁﬁ‘gﬁ@S&CF@%&@%&{TE%%%%?&%P@M%}Ikttm ﬁ%@?@“ é%HSﬂge"?]%gﬁf%i ch are
10 or1@nt eiepiad phiatitl, pRoentiogacod eligeé 1k lifiURerhBerk BEbLiliEd g@@é’?ﬁiss of

of an

bridge piece 306. FIG 40 illustrates another enbodi nment D 350
having a first Qa0 illustates agtherambadinent ofas NGO 30eaifb2 fissthileant i al |y as

br i dge. pi BEE* 3P B ST RRn s it A Shbsuasially o4 aSrvecior N3 RoBlrbgve hr ce and
opt i onal | oW, il EsiuReNg Bhideb bldce 306 TRIRIES plotd: o SAMglh Ly 325 TDCT Can

attach at its lateral region 354, 355 to si pi eces 352 as
descri bedcompriigBt Bag.twe)] @picallyithreeisid aitmaliy oiche indupepdiniaat of an NSD 400

havi a first side pjece 401 and a second side piece 402 substantially as
descﬁi eanB‘f'sbeF\%é%' %i‘;%’ome@é@.caﬂ@ﬁ%‘i}’eﬁt,ﬂslﬁﬁt@@b@gmreﬁﬁ,aﬁstmsidpri ses a
si ngl e unj ' ' r nose and attaches at its |ateral

0L ablsh) FEntSSP s RYBCARS 0 56,

edges 4 irst si i'ece and second side piece 402 as
described abovEIG.Hanillestrdtey areatd? efbotiifenNSIDER B DY 08B 3P Brst sigéo and 400,

the first and second side pieces can be discarded after 'use and bridge

piece 401 and a second side piece 402 substantially as described for NSDs 300 and
350. However, bridge piece 403 comprises a single unit piece which traverses the

20  nose and attaches at its lateral edges 404 and 405 to first side piece 401 and second
side piece 402 as described above. Hence, for each of tﬁe NSD embodiments 300,
350 and 400, the first and second side pieces can be discarded after use and bridge
pieces 306, 353 and 403 can be reused. With each use, the operator can apply the
lateral regions to the first and second side pieces with a selected amount of tension

25  for a desired amount of support for the lateral vestibular wall.

The present invention also provides reusable nasal support devices for
animals. The term "reusable" refers to a nasal support device which can be applied
to an animal, removed and subsequently reapplied to the same or a different animal.
A single use of a nasal support device is typically considered in use from the time of

30  adhesion to an animal's nose until removal of the device from the nose.

In one embodiment, a reusable nasal support device can be prepared by

application of a reuse engaging layer to the spent engaging layer of a previously
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pi eces 306, 353 and 403 can be reused. Wth each use, the operator can
apply the lateral regions to the first and second side pieces with a

sel ected ampunt of tension 25 for a desired anount of' support for the

| at er a QU Bul ar wal|. The present invention also pr O\ﬂcgpé'ésop@é%‘ébl e nasal
support devices for aninmals, The term"reusable" refers to a nasal support
devi ce whiused nasel svpperpgévies! At wsedhewmiti, fisgent ergmapingdavrtirefelse geent | y
reapplied to th r a.different animal. A single use of a nasal

support qg’\}gacgé“g%f’%}ngf“&ﬂ gdhere anasa] sperprt Heviredo pRaRimH@fter the 192130 adhesi on
Lo an ani Ggipott AORE HAL bbdn fBPAPlof ind Amde 1oLl %‘ng%gj}ljpgga%gv 'n _one

enbodi nent,""a reusabl e nasal support device can be pr application
of a reusprovidpaghadhdsivsecnydrdortrottathiag thengaldupgort aydte &f afarifvi Ousl y 24 WO
00153132 PCTI USOO 05943 used nasal support device. As used herein, "spent
engagihg Pespeiter apgariier ¢ngaging layerigapemig Nasal suppestdeviessanttich earabsasal

t deyi A | it . | . t device h
empved L Epdinilo Bk Bha iRl o e R o P lE ot BREF ey Shibadnesi ve
layer f orndsabduppehidedictfor amsals GsHMRRR hefdEYVAGE tﬁé’alﬁﬁﬁéﬂif@{ﬂfecnﬁs agpe after

|

an earlier engaging layer is spent. Nasal support devices can be
used accopaem@pplcations Bwiteblt newsetenghging lyemvreltde dor examyde dolible- exanpl e,

any of the sal _support, deviceg f Lmal s disclosed herein or in the
above rectetiaRapLRmS e adhesives such asin.(10a¢ Franeer adhestue meaiablesomngagi ng
layerg) i ngAeg, sf pauiexarp! e, doubl e- sided tape or transfer adhesives such

as No. 1.524 transfer adhesive available from 10 3M Co., St. Paul, M

According to tAceordingadihieanbodimbste sibsequenttoapplicAiinl 6T ialduppedl suppor t
device to_an animal, the nasal support device can be renoved fromthe
ani mal anfFvice tp ap sainelglg Al suppert dspise paibe wmoved Seemthezaimaliand ssur f ace of

t he engagi ' rnevi.qusl s.in contact wth.the nose of the

ani mal . %ﬁg&réggééhgrll%%g%ﬁ%gﬁgthg\%g? R c‘?%ﬁﬁ’ﬁgn%‘?g_é{ﬁ &XgTy used nasal
support delick @révidigly waVedhtabt With tHGos@Bf B hninkWVTHE Eeusb?en%éaéhlx be
appreciated that if the engagi ng | ayer becones non- functio %spent) due

to tHé adrgsiivappligdftethe previogslypsedinasal sappostsdevicediften timsiab froat theot her

tact with t hi ng, ot,her than t nQse of an ani nal, nonethel ess, the
rcgﬂsgc_ e A g AR et Sl uedial dsengnayer BEFQmasSSEd f or
pr epar i NGuActicRdP@BER) dl?@toﬂﬁéﬁdthﬁgivf’ g%g&cﬁg\y%ﬁ%pém% YRt SnsiFiefledigR ' s used.

t he adhesi ve of each si de of
other contact with something other than the nose of an animal, nonetheless, the reuse

engaging layers and methods disclosed herein can be used for preparing a reusable
20  nasal support.

When a double-sided tape is used, the adhesive of each side of the tape may
be the same or different. For example, one side of the double-sided tape can include
an adhesive which provides a high peel resistance from the engaging layer of the
previously used nasal support device and the second side of the double-sided tape

25  can include an adhesive which provides an appropriate peel resistance from the
animal's nose when applied to the nose. In general, the reuse engaging layer can be
applied to a used nasal support device immediately after removal of the nasal
support device from an animal. In an alternative embodiment, the nasal support
device can be removed from the animal and a period of time allowed to pass before

30  application of the reuse engaging layer applied to the nasal support device. In one

embodiment, the reuse engaging layer is not applied to the used nasal support device
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be the sane or different. For exanple, one side of the doubl e-sided tape
can include an adhesive which provides a high peel resistance fromthe
engagi nﬂ(c{]ﬁ)égfszof the previously used nasal support device and the second
si de of "the ddlbl e-sided tape 25 can include an adhesive MRITEROONSS4A des an
appropriate peel resistance fromthe animal's nose when applied to the

nose. Indg@ﬁéﬂzﬁfﬁ,tt@fgehpél}&s@]??@@ﬂgt hgstlla%lmufrxaﬁi ineapraiﬁﬁ‘e&edlbbain@%nﬂ&gd n?sal
support de i mredi at e ter renoval of the nasal support device from
anpgni nal .l\é%""grilezgr?og{ E@W&#&% oﬁ%%_ eﬁgﬂ'ﬁl SEPROThAS e @%ﬁ@raglgndevi ce can be
r emoved fromthRis'J‘eré%Enﬁﬁ@'aﬁa:i%?Eﬁ;ﬁ)gnq{evfderﬁﬁugog'ug%}?%@%agg%%sgﬁ% g 30

application of the reuse engagi ng yer appli t

devi ce. | ninolude a phiralifyrf méuse ehgagirgigegagpled'® thaviedal sspportdedRrivgd to the
used n%sal support devigce WO 00/53132 PCT/ US00/ 05443 for at |east three

hours, °t y TR areyse 9§ themmsalsyprora fevienbetweer tpplicetiorenbeghnent at | east
24 hour af@ggﬂhgﬁqggge%%aéggé : d nasal support device froman aninmal. It

is foreseen that a nas " device can be used nultiple tines and thus

i ncl ude a pl ur dt istalscﬂforéseelﬁ&aﬁﬁ@ﬂilfé&ldtﬁ%%&ﬁ)dfaﬂﬂéﬂtﬁqﬂfepg{agﬁsﬂ@aal support

device with 5 or without a reuse of the nasal support device~between

appl i cat i SFnsfer edhesivedenesurglouhle-sidestepm rgunglegided oy cahtbeiused| so f or eseen
that in an, altgrnative dinent, .rather than using a transfer adhesive
t ape or d(ﬁ*f%fnéfuég%’e%lst%etﬁ%e@? fig udep @G%@S@ﬁﬁt@é%@@s anccording to
this eoboddpgMNe foP Reh&indehOfisdd s LAEd:d APSine! wdes an 10 adhesi ve
for adhering the used ngsal Ssupp(S)rtS g%ﬁ?:%‘q{?%maﬁpﬁﬁjpﬁ&mﬁe'nggﬁfe% second
side of t lsilesifly] singlecittdadhesive/mpt dps mbo@sclids ar Akesde. ThyadhRgive. Thus,

aliquid hesi ve can the e applied to the engagi ng surface of the nasal
suppor t dé‘@g%‘;évecﬁan tﬁ@%qﬁpﬁé&%ﬁﬁﬁgwg perdagsfoftthenasalsyipposs ideeide bape, or

bot h, and LI : Qnt o, t he nt. engagi ng | ayer of

t he nasal tésﬂ%ﬁ%?t g%?%%ﬁg?ﬁgggséq%%ﬁ@ég%g%?rg@tgfan?ﬁge ?Pﬁ@? e&tg% %/ape

faces avamdmumddutetinapaic RGO et B6E nasdlisbpdlvice. 11 fpGLguration of
0

a si ng%e or. doubl e-si ded tape or transfer adhesive is pre-cu
subst &nt i 8ideyf theesinglensided tane fa@stahwﬁﬁmmaespeasmgagmgr}wdr. device on which

enbodi mont of - Siternel B sHorayfaf BF = sBele S Be e bo arreta G 3. ¢ he
[ ayer 11 of onqaapieettRle MBIy ReRRS SHE AN T e AP R egse
engagi ng Paydichthe reuse engaging layer will be applied. For example, in a preferred
embodiment of a reuse engaging layer for a device as shown in FIG. 3, the reuse
20 engaging layer would be shaped substantially as shown for surface layer 11 or
engaging layer 13. However, the configuration of the reuse engaging layer can
alternatively be packaged in a rectangular, square, circular, oval or other shape and
cut to the desired shape close to 1ﬁle time of application of the reuse engaging layer
to the nasal support device.
25 In an alternative embodiment, a reusable nasal support device for animals
can include one or more components as disclosed in the foregoing patents and patent
applications with a "reusable engaging layer." According to this embodiment, the
engaging layer can comprise an adhesive system which permits reapplication of a
nasal support device to an animal after the nasal support device has previously been
30 used on the same or a different animal without addition of 2 new engaging layer.
One example of such a reusable adhesive which is suitable for this embodiment of

the invention is a fibrous pressure-sensitive adhesive layer comprising an entangled

26



alternatively be packaged in a rectangul ar, square, circular, oval or other
shape and cut to the desired shape close to the tine of application of the
reuse ' | ayer to the nasal support device. In an alternative

enbodiﬁ@ﬁﬁgﬁggreusable nasal support device for ani nmal s PHHS%Mdde one or

nmore conponents as disclosed in the foregoing patents and patent
appl i cat i Wel ofpressuge-sansiiiysiadbesiyegflprs sudhasalisctospd ot . Pgtend Nohi s

mbodi i ng. | i i dhesi t em whi ch

ot o raash i HOARD i UL o G TBh Rt BT b SRRt it Lot he

nasal support mysi,smmwv@ei@tﬁidos@eﬁ&eﬁ?pﬁﬁﬁésﬁ%?bﬁ%ﬁa%aﬁ’an a different
ayer . e

ani mal w thout addition of a new engagi ng exanpl e of such a

r eusabl e padsagss obanvriimhl, ipartularkhirsupportedisof tissdesd The devieés canhe i nventi on
is a fibrous. pressuge-sensitive_.adhesive |ayer conprising an entangl ed 26
WD 00?531@9"@%7%9@%7%@5’%3 feHr Gpvior gredueedirhpensayasesiand | pers such
as di scl qgffhol Py ] ' di sclosure of which
is incor poragggeﬁleréllng%(;ﬁlﬂé%ﬁ? gp}g%ﬁ%&%&%ﬁ%&g&é {rgaetvqr S ydi scl osed
her ei n prrespichésry ailpeotstin hdilt bhgouigSalimaassages of an aninmal, particularly
unsupported soft tissues. The devices can 5 provide reduced resistance to
air flow, inclY¥PPAY of apsinpertednewal pwes isnarieudarlyadyanidgedusdoradmelsse. | n

addi tion, i can,be used.to.treat or. prevent respiratory
ai | ment s Slu%lklgsd% &g;r&?/%gﬁ&?%% Frr?a(fbél.gaﬁbeSSP’feag’Frsuﬁ'E&’ﬁ?fB‘g?‘gd nasal tissues is
par t i1ul amhodafmas aResH AidcRise@ NSy rédieh msﬁbﬁéﬁﬁg%ﬁn ses are

obligate nose breathers. In preferred 10 enbodi nents, a herein disclosed.
NSD may ragshginted wish anergise-inducht pulinompryhembrrhage (EEY O indtoeskswiMdthods

For det ot (I {RACEHBUNRE P B RoAEPY ISR RGP haSEUP SuatE | ng &I PI
for dete ing ElIPH
One such ' U ) ] erti.,on and

guant i fyiErzngPESeheln%%er ofﬁﬁg%agﬁ%g)rgghggﬁ%{eoﬁ%ﬂ%%iq%gﬂ | .Oe“.%ndRBC/ pl) in

the | avagmartifyfdgtthe nuhBersefTed BIAWLEITE BemictIRg @eNRIERE/MNIh Hi 195%@ support
device is worn duri r:%m£hy5| cal exertion by a horse susceptibleto ElIPH,

pul mbhar yluid dnsogese megfgrivhen & hereinedisdosed suppnyt devitesiastorh duripg ef er abl y
b t | t .10Q-20% i nbodi t 0-40% [ nbodi t
by o0 | 38 G 30D SO SbOt N APy, 00, 400, 1, Some cbod ments
the NSD. c20b¥¥dduest byPs 188t 524 pk&erab By RALLsE $thass, WD&REY embOfindRENt OF S

bel i eve t hat
by 30-40% and in some embodiments by at least 50-70% as compared to when the

same horse is exercised without the NSD.

20 Without being limited to a particular theory, the inventors believe that
support of the lateral vestibular wall, or portions thereof, over the nasal region of an
animal decreases resistance to air flow and increases breathing efficiency. That is,
when wearing an NSD, less energy is consumed by the animal during inspiration or
expiration of air into the lungs. Resistance to air inflow/outflow is reduced by

25  providing a cross sectional area of the nasal passages which is greater than the cross
sectional area when the support device is not used. It is believed that a decrease in
cross sectional area of the nasal passages requires an increase in intrapleural pressure
(i.e., negative pressure) during inspiration to draw the same amount of air into the
lungs. Airway resistance (R) is related to the pressure (P) across the nasal airway

30 passage and flow (F) of air through the nasal passage by the equation: R =P/F.
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support of the lateral vestibular wall, or portions thereof, over the nasal
region of an aninmal decreases resistance to air flow and increases

br eat hi t%:{llfi ency. That is, when wearing an NSD, |ess energy is
consumne By e aninmal during inspiration or expirati onPeFUE054% 0 t he

| ungs. Resistance to air inflowoutflowis reduced by providing a cross
sectional ar ea T3 inventors balievsdbatadugh untiapleuiat negatiat prestitaaciobe Cross
sectional _area when the uel%ort gle ice is not used. It is believed that a
decrease PhERGEEVEOL Fﬁ’r\‘g with %‘fp gnagy, blgod pressurg dyring grereiss cam

I NnCrease tauseR: ' . 2 Ne ' sure) during

i nspiration to %??W%@gﬁ%%ﬁﬁﬁé ‘glélldrl n oﬁl’t%/%eﬂﬁngs. Ai r way

resi stance (R) Insomekmbedintents;, vdepndemin ¢isdiRedatpRbddie %Rl ai rway 30
passa%ev\%gd.flow éF of air through the nasal passage by the equation: R =
PT. 2 BNS SEEISHRyT A bersey nnsalaassage resisiance casbaesdieadebyt dtdtastabtiugh

i nt I 0 | . . | | i.ned wth high

Ul ronar v BOZB AN A PE6R A BRRRim B TR B 0, 57 adopatronar y

bl ood vessedusingiasil paniaié Ristinae, 16 Rirk i¥regife RERYUrIRANG redliifilh & N1 N
Sa

di scl osed support device is worn 5 during exercise by a rse,
passage ridpegdgiece spnsymption aoé tedupediCO, pasluctidmfor theSadR%mdunpbeal | Y
20- 30% EV ne. ani nal s an 40% |In addition, b reduci ng

- P
nasal pas$ %&Iéé}}' Z@Tm& E?ﬁ%:@,ay F]égz’%\}(gche?g‘ﬁ gnr? & RERE duNSRyWhereeampared teesul t i ng
i N neduchd semy GBfke GRABHAME aPthedfhe1ERY 5 eltidn \B{éﬁod"t'%. for the same

anmount of exertion. Heart rate may al so be redu orse using an NSD
when conpared hmrmﬁlarlemb@dmmdhsmvaﬁﬂi&ogimas fherabbRi S@d Vel gyel of exertion
: :
P

wi t hout D. |n .anot her .enbodi nent, e invention provides therapeutic
devi ces f elﬁwlgglpgﬁﬁuﬂﬂs %Fﬁﬁbfq tBﬁgc gﬁé‘ﬁé’b agnetipecleraiomagnstio theraghet i c,

el ect r onghoesr cold), DRtfaBBdic of Hder SterPéHitind MbiARY Mfie 8& 'Q%J:.bqﬁd GI36T 9Y
emtti ngﬂng%gl ity, The device could also provide for ‘ae rvery of a

phar mace F f%"g‘%ﬁ%‘tv?ry,&?f@cﬁlﬁﬂﬁgceﬁlﬁc@l l4gente Migookidingto this kmbbSinsamt fthee | ayer

and epgagi arfd R ruGti erein.describ for an
NSD can bgﬂggé(ag.y@{bmevergéﬁgt}]@gg%g@%ﬁ oﬁgrcé%ﬁg?ve%égﬁgﬁmegg% ces, in
the preded¥Siaeen beysed Hdowenspdnicohtgst to previsugip kiestribed Byvics! irstpp! enent ed

vary dopEndr aous stk Wil e Siniiod bnr BIMETBGETER 3 ¢ | & deol red fo
del i ver thesapdwticdment litadditor the chfigunniofingpéRaiddican QAL ERIhe oh he
Bt e AT S N R
20 According to this embodiment, the therapeutic layer can include wafer
shaped magnets, electromagnets, ultrasound transmitters, thermal emitters or other
known therapeutic modality. For example, in one embodiment, the lift members can
be supplanted by placement of thin magnets which deliver magnetic energy to a
localized region of the body over which the device is placed. In general, preferred
25  components of the therapeutic layer, such as magnets, are flexible to conform to the
location of the body where the device will be applied, but lack significant elasticity
or shape memory which would act to conform the shape of the bo dy region to the
engaging surface of the device. The adhesive surface can be continuous or
intermittent on one side of the therapeutic layer. A surface layer may optionally be
30 used.
In some embodiments, the device can include a surface layer, a therapeutic
layer and an adhesive layer. The surface layer can be configured to include a border
which extends sufficiently around the perimeter of the therapeutic layer. The

adhesive layer can then be applied over the therapeutic layer and the perimeter
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known t herapeutic nodality. For exanple, in one enbodinent, the lift
menbers can be supplanted by placenent of thin nmagnets which deliver

magne y to a localized region of the body over _which the device is
placeéhﬁlﬁggé eral, preferred 25 conponents of the thersﬁEﬂFW@mﬁgyer such
as nmagnets, are flexible to conformto the |ocation of the body where the
devi ce wibardesdo apyyidecadhesive en@gkmsmtgﬁrtha deaive tehaslected location oftiepe nmenory

whi ch t he, bod to . th
ot ace. dreES bad, SR, HISHSRG! 1k B0Ru b aHily felgtraigy £19°9' N9
i nt er m t tagheredhe ﬁnmpsmtd:elapér tohhe surfacalagert |B3:ah@y@rofaﬁpmﬁ@§gfl alyeEI may

t [ 1 30 d. nbo I ce can _ include a
ot o 1hipafe oandESns on B TR SpoL e o FITE b AgehT VIR ur f ace
| ayer 5calth@liftﬁlﬁ)diﬁb@ywedldt& feplabsdisy de B%@ﬂ'ér Efﬁ?&ﬁh@&élﬁﬂ% @%&M' ently

| ayer adhesi ve layer can then

aroundtgue h@r of .1 he therapeutic

be appl i d’r(% ple qH@ﬁ%ﬁ%{%ﬁ@ﬂ?&@bpdmt@ﬁ@ebqimnJ@péﬁie\Q@fv\o 00/ 53132

PCT/ USOO/tHéSﬁe%nb%deé 560 R%‘a\éé&i%e@ﬂﬂ%ﬁ'cti\)’s% ﬁ@%ﬂﬁ@ e %tﬁaSe to a
bo escri ped

sel ected | ocation of pati ent € support
| ayer ab@&l@ﬂg@n&hﬁ@sﬁ%ﬂ@mﬁb@t Usthi \UQW) tadhelbettomesurfaeﬂ ﬂpﬁaoﬁ surfacayer to

t he surf e, p anc of ui t abl.e, con urations can
be understoo§ %y rtg%?gﬁézce ?’quﬁ %}ﬁ%s godét? %g}eéqpﬁu l%&r%é‘g‘fannenbers
woul 80 be beapiaferemiagnet 0% opathti appasiustfbepropditig £patbhlethirapess at us.  For

exanpl e, FI 42 illustrates one enbodi mrent of a bottom plan view of
therapeutn? g’w ce 500. As described for an NSD the surface |ayer 501 can

include an engagyidfghd alRkive@gstbrns ARSBMIH eih Brel ottom
surface 50 f surf%fqﬁéol a]yer?501 and t her ae%eutldglvlﬁ%tégﬁ%é&na% tg

enbodi rref‘ﬂ’ e99dY a b By exdjusting temmaigugabsorhirgatharastaristics08thor ot her

appar at U%dﬁé%ive@h%ﬂ, s Dyl oh U Ay HRRDARALf o5 M0 LY. Ny of Lhe
adhe5|ve ;égtems di scl ose erel n ar van ageous for adhering to the

bodyl3 | ncaiexymeshylcpulest), pelyiacrylantide, rmsmular eompbesititn, e abitityemwt eri stics of

the adh ofy @ ocol |l oi d uch as 15
car boxyne iﬁﬁ??ﬁg&%ﬂ% ggér/?/fs@?%a o ?@Wﬁ\xﬂ B5885% iBn, the ability
to mai naddmomusmthemdhemveé;em]t&b%z&iheﬁvésfmdw@idlﬁﬁweébﬁitﬁdelﬂsé@tow 'l be

i ncr eased. ta1 {Sgn to ther adhesjves, .suitabl e adhesi ves i ncl ude
adhesi veElazB‘f 4 B B “WE?HE%R‘W"EP@YM eThalive ¢hetimept, ani nal

body. | nt}w’th&’apﬁﬂmaieh\/@ #pPROAHISTERA be inserted into a pouch made from plastic,
20  PTEFE, fabric or other suitable material having a surface coated with an engaging

layer as disclosed herein.
Examples of conditions which can be treated by placement of a herein
disclosed therapeutic device at or near the location of the condition include: acute or

chronic inflammation, non—union fractures, splints, muscle soreness, tendon injuries,
25  etc.

Having now described the invention, it will be apparent to one of skill in the
art that changes and modifications can be made to the invention without departing
from the spirit or scope of the appended claims. All modifications and equivalents

of the disclosed invention are intended to be included within the scope of the claims.
30

29



the therapeutic deliver apparatus can be inserted into a pouch nade from
pl astic, 20 PTFE, fabric or other suitable material having a surface coated

with a i.ng |ayer as disclosed herein. Exanples of conditions which
can be%ﬁg(g%géfnby pl acement of a herein disclosed theraP&HUSAYeR¢t ce at or
near the |l ocation of the condition include: acute or chronic inflanmmation,
non- uni on WHeek Iy €LAIMEDASs, nuscl e soreness, tendon injuries, 25 etc.
Havi ng now described the invention, it will be apparent to one of skill in

the art that changes and nodifications can be made to the invention

W t hout dgpart isNGgimpht A8Y; W Ao OF: : nded .cl ai,ms. All
nodi fi cati ons andple)qﬁi v&%gﬁ%rs%’gb%d{ﬁ?%{els%ﬁggf%géﬂé ?%&%ﬁ% ggmé'ldémisﬂt ended to
be included wi Pafispge, Hie Spperéderice ¢renprisingrs. 30 29 WO 00/ 53132

PCT/ USOQ/ 05943_WHAT S .10.15, A su .t .device for supporting
tissues overlying afi rs%ﬁg%g%rgﬁ%tgp su%‘gcg'ggﬁvé‘,’c 'tor?gegﬁ%‘ﬁﬁirt devi ce
conpri si ng: an—adhesisuppdridgpdr; irat securing the support device to the

ti ssues; a support a,.sur t he surface | ayer

| ager ;. and, - face | ayer,
configured to incl uﬁé'ﬁ%eflﬂ%’&h‘fﬁ‘gfﬁc\?é?%ca%wydﬁ IRdyddsig a first
transverse axis ther et hs@igghiansvet®@tifendion Ghling i Bist Goia3E Qashaving a
center longitudinal axis which is orthogonal to said first transverse axis

and bisects said first mtrougse axi s: a first and second | ateral

| ongitgudi nal di mensi on 0§ .QREASh&AELEH :Sahd s ngi.t udi.nal
di nension, said center | oﬁgi tgdi_%lgf d@%@%&%%%gggg%g@ﬁgﬁngﬁé%nﬁ rst an
second | ateral | ongitudi #&$ witiohds ortbogonal tri shid first amasversecrxiandopposi ng

sides of said first tranﬁ%@crt?&idﬁéitﬁ-aﬁﬁi‘:? aJrrngSr‘ror i mges of one anot her.
a first and second lateral longitudinal dimension on opposing

sides of said center longitudinal dimension,

15 said center longitudinal dimension greater than said first and
second lateral longitudinal dimensions;
said surface layer on opposing sides of said first transverse

axis being mirror images of one another.

26 2. A support device according to claim 1 wherein said surface layer on

opposing sides of said longitudinal axis are mirror images of one another.

3. A support device according to claim 1 wherein said center longitudinal

dimension is less than said first transverse dimension.

25
4, A support device according to claim 1 wherein said support layer includes at
least two lift members.
5. A support device according to claim 1 wherein said support layer includes
30 three or more lift members.
6. A support device according to claim 1 wherein said surface layer is bilaterat

symmetrical across both of said transverse and longitudinal axes.
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20 2. A support device according to claim1 wherein said surface |aver on
A SUPPOLS flevi.ce aceording (o claim I wherein said center | ongttadinal
ﬁi ﬁgﬁg%dnm?s?ﬂzggsatcﬁg; !sgigd ?i ?s?l transverse di nension. PSTVRSEURRET ¢ devi ce
merber s 3. A SUPPBPE deiter eenfgstel @ AGpRosting iswes owibims nosaad cuppor
Inggg(rarishcl Odés c8Ad hiNaPBashad B dnirhil, IRMEHG abviRdBRRLEsGEY! ce according
toclaim1l whe?eei n said sur% ace£'l aver | sr%ﬁ)at er al? sy‘?ﬁ;r%?g‘i cal across both
of said transver se]c and | ongi tudi nal ?xes.tsgs\d\gsog\%gflljizngcg'/ HS?S[’ 02233 A
support devi ce_con . porting ti \ a firs
second nasal passagé%%gtnlggéﬁfw, the support device conprisi nlg.da.support
ELSE TS S B et e e e 00 UL
irst axis i .ace. . _ I on;
i i bi sect & IEidfis el biseets said surfacedayeradongraifirsti nensi on:
Z:?gngu?i‘(@l‘ 'ggs \?.\flla;gr Ib:?ng bilaterally syrmz?ri calawgcross both of said first
TA rt device according to claim7 wherein said surface
and second axes. syppoa o P by g S e Tt n Surface
o T her 1gp205| o s;dgs éﬁf §gla§10|rdi%1:g ??tglagi ﬁ1 7®cvmg?ei nonsgcaair dﬂcgﬁfer
r ey;

?gﬁgr?{)di nal Z?ﬁgﬁsi on %@g’ than said first transversdi di mensi on.OI 10. tA

i cor di ngsaidswiace layer heing dilatesallyosymmereics] depose boilnsfl udes a
nglogg'tstdg\r/\:eclei ?f rrenbe?:ai&ﬁméﬁg&@grt device for supporting tissues over
a first and second nasal passage, ﬁlax?fevi ce conpri sing;

8. A support device according to claim 7 wherein said surface layer on
opposing sides of said longitudinal axis are mirror images of one another.
15

9. A support device according to claim 7 wherein said center longitudinal

dimension is less than said first transverse dimension.

10. A support device according to claim 7 wherein said support layer includes at

20 least one lift member.

11. A support device for supporting tissues over a first and second nasal passage,
said device comprising;
- a first side piece for applying over said first nasal passage;
25 - a second side piece for applying over said second nasal passage; and
- a bridge piece having a first lateral region and a second lateral region
for attaching said first lateral region to said first side piece and said

second lateral region to said second side piece.

30 12.  The support device according to claim 11 wherein said first and second
lateral regions of said bridge piece attach to said first and second side pieces

using velcro.

13. A therapeutic device comprising:
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a first side piece for applying over said first nasal passage; 25 - a
second side piece for applying over said second nasal passage; and a

bri dge pi ving a first lateral region and a second | ateral region for
attachi‘ﬁg%ggs?%afi rst lateral region to said first side piPé{TéU%{lHQS%"gi d

second lateral region to said second side piece. 30 12. The support device
according to clai m 1atheppeutic laysaiaddfirst and second |ateral regions of

said bridge piece at o I - nd second sid i eces using

vel cro. 13. A ther ap%?&é&%g\%?{c%m%%ﬁ%%gg?'lgéf:%wﬁilweé?f%éfgffgﬁn%ﬂ US00/ 05943
a therapeutic |ayer; and an adhesive for maintaining said device in a
selected locatipn. 10 15 20_25 30 14. A support device for supporting
tissues ovérl yi‘gﬁuﬁp?lit gyice,{on supnoghing tssuas oveslyingadfarst ansesesomsbuasal devi ce

conprising: - S4p2a fHeN@l ellq,lrﬁg}] .an adhesive for engaging the
support devi c?htso t he tig%ﬁggwé-_- a_susrﬁ?géce | ayer; - a support |ayer
positi oned betvieen t#ecegeghygilayer inoheding anl adhasivader engagieg theaswpporta carri er
| ayer rel easably nouqé‘ggeﬁ)qhéﬁ&ugyrface | ayer. 15. The support device
according to claim1l urther conprising a release liner releasably

attached to the adhessurdaceflayiehe engagi ng | aver. 16. The support device
according to claim 15 wherein the.release |iner conprises a first |ateral
pi ece, a second |at ef?glfppg,ﬂigyeefpgﬂgoréqﬁ%wg apggag{%lgggan@wrf% suppor t
devi ck0accordi ng to kyed;andl4 configured to include: a transverse axis

havi ng a transverse dinension; a center |ongitudinal axis having a center
| ongi tudi nal diTrensi %ﬁa?mtzq.ll@yer releasably mounted fo the surface layer.

15. The support device according to claim 14 further comprising a release liner
releasably attached to the adhesive of the engaging layer.
15
16.  The support device according to claim 15 wherein the release liner comprises

a first lateral piece, a second lateral piece, and an intermediate piece.

17.  The support device according to claim 14 configured to include:
20 - a transverse axis having a transverse dimension;

- a center longitudinal axis having a center longitudinal dimension, the
center longitudinal axis being orthogonal to the transverse axis and
the center longitudinal axis bisects the transverse axis;

- a first and second lateral longitudinal dimension on opposing sides of

25 the center longitudinal dimension;

- the center longitudinal dimension greater than the first and second
lateral longitudinal dimensions;

- the surface layer on opposing sides of the transverse axis being mirror
images of one another,

30
18. A support device according to claim 17 wherein the surface layer on

opposing sides of the longitudinal axis are mirror images of one another.

19. A support device according to claim 14 wherein the support layer includes at
35 least two lift members,
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center longitudinal axis being orthogonal to the transverse axis and the
center Iongitudinal axis bisects the transverse axis; a first and second

| at er aly, cfk ydinal dimension on opposing sides of the center

| ongi t udi na | rrensi on; - the center |ongitudinal di nenstoHY8t&%0%E t han
the first and second Iat eral | ongitudinal dinmensions; the surface |aver on
opposi ng sides of the transverse axis being mrror images of one anot her.

18. A suppgyt I 7. wherein the surfac aver on
opposi ng Si des %%h@ﬁ) i on&d%ce%l tsé:)%msl lév%h PP Ht SUPRET ebimcgﬁ%séhot her .
19. A support deaﬂt&afeahﬁm&ﬂmbagsto claim 14 wherein the support |ayer
includes at 35 least two lift nenbers, 32 WD 00/53132 PCT/ US00/ 05943 11)
10 A support device according to claim 14 wherein the support |aver

i ncl udgs 1. |easnpﬁohwmdelafc&orﬂﬁgheeﬁmaowﬂﬁgah eﬂgageﬁﬁgg%%ﬁds%ﬁg to claim

20 having an en t extensi on ext end ateral elift
menbers. A supﬁg?eg‘(aﬂ@u?@’émé[ W@maﬁfﬁn 17 wherein the support device
is Dbi I aterally symetri cal across bot h of the transverse and | ongitudi nal
axes. ggport devi ce according to claim 14 wherein the surface laver is a
dar k coI A4S BpReFttdedicp iageording de elaing 17 whetein the sppdredsiice ishe carri er

| ayer includes g Al trigaf A support,.device according to
clai m 24 wherein fcﬁmyc%st reﬂ.l F%E%?%Hoigieauhqu??gﬁgﬂ?g’ aX%H 26. A

suppotl device for supportl ng tissues overlying a f| rst and second nasal
passage, e s VJCE compri sin n engag | aver including an
adhesi ve ?9 | BS Yﬁ‘éa‘é‘iﬁ’ %Bglto CIB’g%ll%g%F’Smc'%é e javer isadayr f ace

| ayer; color

24, A support device according to claim 14 wherein the carrier layer includes a
15 rostral extension.

25. A support device according to claim 24 wherein the rostral extension is an
alignment guide.

20 26. A support device for supporting tissues overlying a first and second nasal
passage, the support device comprising:
- an engaging layer including an adhesive for attaching the support
device to the tissues;
- a surface layer;
25 - a support layer positioned between the engaging layer and surface
layer; and
- a release liner releasably attached to the adhesive layer, the release

liner comprising a first lateral piece, a second lateral piece, and an

intermediate piece.
30
27. A support device according to claim 26 further comprising a carrier layer
releasably mounted to the surface layer.
28. A support device according to claim 26 wherein the support layer includes at
35 least two lift members.
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25 - a support layer positioned between the engaging | aver and surface
| ayer; and -- a release |liner releasably attached to the adhesive | ayer,

the re jner conprising a first lateral piece, a second |ateral
pi ece, Ivgéllg&?nlkii nter medi ate piece. 30 27. A support devi EETARHPHWAhg to

claim26 further conprising a carrier layer releasably nounted to the
surface | ayer. A support device according to claim26 wherein the support

| ayer i nclygdes i rs.. 33 WO 00/53132 PCT/ USOQ 05943
A support 2(?('ejvi C%E%@?(r)tlr(%?%% & %&gingﬁénc%nnﬁg\??ﬁﬁ'gé‘ﬂ CORTRIGRIRLFIBRIPBNS ON
ext endi ng | at erextenglingdsgtenatly thepord tht liflenkabes. 5 30. A support device

according to claim26 configured to include: a first side piece for
engaging a first lateral vestibular wall overlying a first nasal passage,

the fi§st 36i de Apspperthiavicd gedbrding td @hine g coRtaRHIR) inchiyd. and a first
rostral--poll di rrensigon; .4 second side piece Tor engagi ng a second | ateral
vestibular wall~ 102 %r%trsrf%maceaf%%gmgrpaﬁm lqprrslsewgabulthwalleverigingiade pi ece

having a rostral emglst nass abdabe S5 stral-pol| di,nension; a
m dl i ne region incl udi rlllg ag i ﬁ%ee’r secﬁ%ﬁggﬁg‘%ﬁ%é 8§?S%&gg’e"c%‘fﬂg§i de

pi eces, the nidlinechdgibmiirsivostgl-pollaimendioend, a caudal end and a

m dl i ne regi on_rost = nal I: i that is eater th either of the 15
first rostral-poll a?%r%oﬁgisglﬁqjéér%ﬁ%%%?%lggﬁfeF@g{P&fﬁﬁﬁﬁlgﬁ?’fﬁé{ﬂ%i on. 31. A
suppd® devi ce accopuériying oseioad masAbpadisges e %B&mﬁéi@@ﬁfebe%%@ngg is
configured to fit the 20 32. A support deviceé according to

sg of orse. p ! /
clai m 26 wherein th%osggf?@cﬁc?%g?nqs@daﬁ ¥sPRd rasgrlpoll sBmensiguppor t  devi ce
for supporting-ti ssaeddineaebivhigcladihy bf intBREcREH , the
support device conprising: 25 -- an gengagi ng(:t?’gl e?ﬂ? ﬁgﬁi%ﬁﬁg&éﬁ%@%hesi ve
for attaching the sPSBOr ¢ midline region having a rostral end, a caudal end and a
midline region rostral—poll dimension that is greater than either of the

15 first rostral—poll dimension and the second rostral poll dimension.

31. A support device according to claim 26 wherein the support device is
configured to fit the nose of a horse.

20 32. A support device according to claim 26 wherein the surface layer is a dark
color,

33. A support device for supporting tissues overlying a first and second nasal
passage, the support devic_e comprising:
25 - an engaging layer including an adhesive for attaching the support
device to the tissues;
- a surface layer;
- a support layer positioned between the engaging layer and surface
layer;
30 wherein the engaging layer includes an engagement extension which extends

laterally beyond the support layer.

34. A method for facilitating air flow through the nasal passages of an animal,

the method comprising supporting a caudal apex region of a vestibular wall
35 overlying the nasal passages of the animal.
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device to the tissues; a surface |layer; a support |ayer positioned between
t he engaging | ayer and surface |ayer; 30 wherein the engaging |ayer

i ncl ud sgagagenment  ext ensi on whi ch extends |ateral I%/ beyond t he
support 1ayer 34. A method for facilitating air flow t hFeli§R%5&4hasal
passages of an aninmal, the nmethod conprising supporting a caudal apex

region of a vestibular wall 35 overlying the nasal passages of the animal.
34 WO 00/ 53132 ,PCT/ US00/ 05943 . .A reusahl e nasal support device

conpri si ng53 -Aar%??g&lﬁgllsé{?%?r?gﬁw?q FERPEHR&Egi ng | ayer for adhesively
securing the nasal gy a?&yi ce to the nose of an aninmal; and a second
engagi ng | ayer for adhesively securing the nasal support device to an
animal . 36. The reus finitengming lagempfoondhedivel cocang b m@allsapsdrdlidhdd wherein
the second 10 engag)ia g | ayer is.,applied to the nasal support device after
the fitst engaging @ mosept apamimalipRdi vel y secured and renoved from the

nose of an animal. 3 | support .deyice gccording to claim
35 wherein the fi rstzecgﬁgglééa%gfﬁai gg%rfgfécﬂlgsggﬁ&egw%ﬁ& ’Fﬁ%é‘.‘pw 38. The
reusabl e nasal suppédsvicekesh@aimpgcordi ng to claim 35 wherein the second

engagi ng |l ayer is a doubl e-sided tape. 39. The reusabl e nasal support
devi ce according to claim 35 wherein the second 20 engaging layer is a

si ngl e-siged tape The reusahl e nasal ..support devi ce according to claim
35 wher o1 16t nel eyt BHIEL PO feied 3% raing RE et 35 aisan the seapnd 26 41
The ri@usabl e ing WBRPIstapBR¥ fPtha fad &) ea%ﬁpr Sefprther conprising
three or norer.%}%géag?lrllﬁgﬁl asyagrgs. 42, Agﬂgﬁs@%f%&rgéa sibbep%ll;s “T§ev€e si zed
for an ani nmal leyenhes beenpdhesively seqpeat and mymived &fveh the nose of an animal.

37.  The reusable nasal support device according to claim 35 wherein the first

engaging layer is a double-sided tape.

15
38.  The reusable nasal support device according to claim 35 wherein the second
engaging layer is a double-sided tape.
39.  The reusable nasal support device according to claim 35 wherein the second
20 engaging layer is a single-sided tape.

40.  The reusable nasal support device according to claim 35 wherein the second

engaging layer is a transfer adhesive tape.

25 41.  The reusable nasal support device according to claim 35 further comprising

three or more engaging layers.

42, Areusable nasal support device sized for an animal comprising:
- a support layer; and
30 - an engaging layer, the engaging layer comprising a fibrous pressure-
sensitive adhesive layer that comprises an entangled web of pressure-

sensitive adhesive fibers.
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30 - an engaging |ayer, the engaging |layer conprising a fibrous pressure-
sensitive adhesive |ayer that conprises an entangl ed web of pressure-
sensitive adhesive fibers. 35 43 A support device for supporting, tissues
overlying a -first and second nasal passage of an aninmal, the support

devi ce coHpri siangippad dAHRER) er.for securing the support device to the
tissiles; a Sup glrjt_ I ayerl;%.gls}pdJ Ogﬁ-’%l}s,mé@éwg%g P%Tﬁémélacdoadaaiaayer
conf i .gur eB*F#E% R aaimal, the sepoerdebicansmprigge.di mensi on having a center

transver se axi rough; a first and Second | ateral transverse
di mensi on on o%lp%%%%ggisap @%‘?cmg»ﬁﬁf SUBpArbdeviceatnsiwetissaesgdi mensiorl; s | said

center transversppdrii®esizna greater than all other transverse dinensions
of said support dtevi e, a center |ongitudinal dinension having a center

| ongi t udi nal &x{"§'°% ¥Fethersstfgte lahirchnfigured thiggapal to said center

transverse axi s ang, Qjge id.center, fransverse dinension-, a first and
second | ateral |ongitudi ﬁgﬁs"gﬁ%ﬁgﬁg?rﬁwn&ﬁ%ﬁc@lmgﬂmsde&eaﬁs sai d center

| ongi t udi nal di mensi on, tisaetiromght er transverse di nension greater than said
first and second transverse dinmension, said center |ongitudinal

I ral
di mensi on greater f gi[é aEQF‘EF"PHrlﬁf’rabﬁ@m@%@dfnwnsibﬁbﬁhpbodj ird e nal
ith

di meri si end rergei whnsudrka@ench@ygl | ncl uding an apex aligned wth said center
| ongi tudi nal axis; said surface |ayer on opposing sides of said center

transverse axis bEAhECIHEIFasvarseadjmensibn gAY BRGthet tr?ﬁ'sw:fb‘ S-apport
e

devi ce saiﬁﬁdsiuhgjomg@%ﬁqe&% support~np, tissues ov yi hsS a first and
second nasal passage ’

a center longitudinal dimension having a center longitudinal axis
therethrough which is orthogonal to said center transverse axis and bisects said center
transverse dimension;

a first and second lateral longitudinal dimension on opposing sides of
said center longitudinal dimension,

sald center transverse dimension greater than said first and seeond

lateral transverse dimension;

said center longitudinal dimension greater than said first and secong
lateral longitudinal dimensions;

said surface layer including an apex aligned with said center

longitudinal axis;

said surface layer on opposing sides of said center transverse axis
being mirror images of one another.

44. A support device sized and conf; gured for supporting tissues overlying a first
and second nasal passage of a horse, the support device comprising:
a support layer configured to reduce the draw of the supporting tissues inward
toward the nasal passages during respiration; and
a surface layer, the surface layer configured to include:
a first axis which bisects said surface layer along a wansverse

dimension;

a second axis which bisects said surface layer along a longitudinal
dimension;
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,c of a horse, the support device conprising: a support layer configured to
reduce the draw of the supporting Tissues inward toward the nasal passages
during ., respiration; and a surface lalver, the surface |ayer configured
to iinclude: dinmensiorl; dinension; a first a, %5 which bisects said

surface | ayer al ong r se second axi s which bisects said surfact:
tayer along a | ongitu fizrlllglq‘ggq%ﬂ%atﬁgﬂ{"&lﬂ‘@e Fagisenontl exiathednprodjomt e sai d

second axiongHadintgtimensigr said heordbNEivaal SIBESH AL, i d .maj or |ongitudinal
di nensi onrelaﬁééag lﬁ %heaﬁi bet ween riégtélucecﬁll Iong?lt%hgl‘glﬁlglsl&&feﬂ% SHs; said
surface |ayer ber B“ Q’tné‘?“é’lopﬁ symmetrical across both of said first and
second axes; said t&aNauR-s v ' said surface | ayer along said
first axis . being 10-17 cm gg‘f%}’%?“%ﬁwlaﬁﬂﬁéhacmss h@%ﬁf@aidfmﬁ sai d
surface I%&?eﬁ“%%@s;sai d second axis being 5-18 cm said reduced

n_said major |ongitudinal dinension.

| ongi t udi nal di mensj .ng,l ess than.

45 A support devi czdagﬁangﬁﬁﬁ%‘?wﬁw Pgiaeé%@éhyyi #gngsdid figt aged second
nasal pasiggd-bT crm; horse, said device conprising: a first side piece for
appl yi ng over said first. n]gsa_l c{_)assage, the first side piece having a
plurality of spaced®dgader lopgiy I dimdnaloh o feaid taicel 19 bioABSaig2 Second si de

pi ece fowreamplayisngingerg a4l d second nasal passage, the second side piece
having a plurality of spaced-apart second detachabl e contact |ocations; and

a bridge piece siz&Hdr u@ﬂdhmditvhﬁnammertshasfbiafngtlesﬁﬂ%%ﬁﬁ(?ﬂgﬂlsi de pieces

when theloigﬁ@dim%@@ngg,gr applied to the nasal passages of e horse, the
bridge pieCe conprising a strip, the strip including a first |ateral
region and a second | ateral region for attaching and detaching said first

| at er al giop to said.first side piece and said
4£9' 0} suppox’? device fror supporting tissues overlying a first and second nasal

passage of 2 horse, said device comprising:
a first side piece for applying over said first nasal Passage, the first side picce
having a plurality of Spaced-apart first detachable contact locations;
a second side piece for applying over said second nasal passage, the second
side piece having a plurality of spaced-apart second detachable contact locations; and
a bridge piece sized to extend between the first and second side pieces when
the side pieces are applied to the nasal passages of the horse, the bridge piece
comprising a strip, the strip including a first lateral region and a second lateral region
for attaching and detaching said first lateral tegion to said first side piece and said
second lateral region to said second side piece, the first lateral region being
configured for selectively engaging the frst side piece at one location of the plurality
of spaced-apart first detachable contact locations, and the second lateral region being
configured for selectively engaging the second side piece at one location of the
plurality of spaced-apart second detachable contact locations, wherein the strip
provides different support tensions by selectively engaging the side pieces at different

locations of the plurality of first and second detachable contact locations

46, A nasal support device for Supporting tissues overlying a first and second
nasal passage, the support device comprising;

(a) an adhesive layer for securing the support device to the tissyes:

(b) a surface layer, the surface layer configured 1o include:
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second lateral region to said second side piece; the first lateral region
being configured for selectively engaging the first side piece at one

| ocation of the plurality of spaced-apart first detachabl e contact

| ocations, and the second | ateral region being configured for selectively
engagi ng the secondgi de Q.. .one _locatjon of the plurality of

spaced- apart second(%etagﬁgﬁﬁgkﬁgﬁﬁgg?dVB@%FW&H@WEWH@@E*hH@h&ﬁﬁMrip

provi des different suppomkistiemahmaghby sel ectively engaging the side pieces
at different Iocatbgns of th%ngluratity.of first and second detachabl e
contact |ocations. #8. A5 HANYeRSSimertion heingor HsUpRGyékagi HEERES

overlying a first and sesfRshonfiasal; . the support, device conprising
: (a) an adhesive |layer for sgcur?%gggﬁgﬁgﬁ%wqﬂla’é’é%@bts@q&@ti ssues;

'(b) a surface layer, thecentarflengitulliaylaxigonfigured to include: 37 (i) a

center |ongitudinalgei mengion. having a center |ongitudinal axis

t heret hrough; (ii) (zliﬁb:‘i rzgﬁfsfflgﬁg'i‘fiﬁ geéo’&fﬁﬁ?]m%tﬂpmgmmgpasifeisic&h of flansver se
axis that is orthogonalfisorasigsesas.er |1 ongitudinal axis and bisects said
center longitudinal.axis;.(iii) a first side and a second side positioned
on opposite sides it he St protrugiomdisnased et thr cariter(loMgin@iral bk ﬂ?jﬁEOt rusion

di sposed at the center | QEIEU\%A@E!] Ls.that . projects outwardly fromthe
first side in a directi gﬁ@general yy%%IHG%?SﬁéldEé’hf‘éFefFTmﬂggemrdﬂnal axi s;
and (v) a second protruﬁ@ﬂ%ﬁw&séﬁg&hdﬁ;ﬂ&.x@@gﬁ@r | ongi tudi nal axi § that
proj ects outwardlyfyo he second.side in a direction generally along the
center | ongitudi nal( Jaximsagsc%’ PrUgusRaIsRossdot shesespso dangitdinel A €@ahavi ng

| engt hs that. extend al op@jédicourivhNSH ' si,on of, said surface |ayer,
the support structures bein confi%sgrgtgﬁ?eogcgg%sﬁ N herEraReeeralhe

supporting tissues i nwafgug Bter longiabmdl apesagges during respiration.

47. A nasal s@pporsnedvh&e of rti.ng. tissues overlying a first and
second nasal passage, t(ﬁg [%lts)slr&'gagglée e g Isthsthatgxtend plang thelhesi ve | ayer

for secuFHEEEHETisapoD of saldvintee layet, e $iippsH SfuchicDbefl  SULE 28, | ayer, the
; ; " geonfigured to
surface haxethe@al dYhéE leﬁzgﬂ{nrg]%sylgeg taward toward the nasa

respiration.

1 passages during

47. A nasal support device for supporting tissues overlying a first and second

nasal passage, the support device comprising:
(=) an adhesive layer for securing the support device to the tissues:
(®)  asurface layer, the surface layer configured to include: ’

(1) a center Jongimdinal axis;

(i1) a first transverse dimension having a first transverse
axis that is orthogonal to said center longitudinal
axis and bisects said center longitudinal axis;

(1if) a first side and a second side positioned on opposite
sides of the first transverse axis;

(v) first and second centering structures disposed at the
longitudinal axis for use in centering the cenrer
longitudinal axis of said nasa] support device
between the first and second nasal passages;

) said surface layer having a major longitudinal

dimension at the first and second centering
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(i) a center longitudinal axis; (ii) a first transverse di nension having a
first transverse axis that is orthogonal to said center |ongitudinal axis
and bisects said center longitudinal axis; (iii) a first side and a second
side positioned an opposite sides of the first transverse axis; (iv) first
and second centering structures di sposed _at the |ongitudinal axis for use
i'n centerirng the center |ongi ti‘?&l‘f“ﬁ‘éﬁs pd raduged longitudisal dimesppert  devi ce

between the first and second nasgkits: : ..sai g surface |laver having
a maj or |ongitudinal dimensi onsz{’tg tﬁ??ﬂgr tosé%%}dgsse°cfg]i’f’ci“iflé‘?ﬁ“§ri ng 38
structures and reduced | ongit udishattudisyedsi ons positioned on opposite

sides of the cgnterj res.;. and (c ne or nore support structures
havi ng | engt hs&?_hat %Eg%rerﬁn%{céﬁ%%&e ﬁ%&lr Sr@\vlé‘ﬁg%“@%ﬁﬁsﬂxmd@im@ahd surf ace
layer, thHeawmspiimenson oftdaid esfabeiaper, 6RNbbSHH §hchh t he .draw of the
supporti qulﬁéestﬁggf inward toward, the .nasg}?}%ass?ag%ssgeg'?#fcore?gguwg%i ration.

4S. Arias al s t Y EWPPTIEG lissucs ipprd tomeyd themasalpanwgbd i a first and
second nasaAfatipassage, the support device conprising: (a) an adhesive |ayer

for securing the support device to the tissues; (b) a surface layer, the
surface |l ayer configured to include: (i) a center |ongitudinal dinension

di mensi o havi gL e Pie £ Siladrhgy Grenrenyingia hrstroriascam oai d cont er
| ongi tudi nal - @esa passdgditsextppors dbwlce GRMRIng ONGI tudi nal axis; a first side
and a second fz!l)de %g%!ﬂtlés?v% gye? ?orosgglg'isr;gttge ssl:llp?agrst dOeIrict o 1 : |
¢ to the tissues;
(b)  asurface layer, the surface layer configured to include:
(1) a center longitdinal dimension having a center longitudinal
axis therethrough;
(i)  a first ransverse dimension having a first transverse axis that is
orthogonal to said center longitudinal axis and biseets said
center longitudinal axis;
(iif)  afirst side and 2 second side positioned on opposite sides of the
first transverse axis;
(iv)  an apex disposed at the longitudinal axis; and
{c) one or more support structures having lengths that extend along the
traverse dimension of said surface layer, the support structures being
configured to reduce the draw of the supporting tissues inward toward the

nasal passages during respiration.

49, A support device for supporting tissues overlying a first and second nasal
passage of a horse, said device comprising:

a first side piece for applying over sajd first nasal passage;

a second side piece for applying over said second nasal passage; and

a bridge piece comprising at least two lift members, sach of the lift members
including a first lateral region and a second lateral region for attaching and detaching
said first lateral region to said first side piece and said second lateral region to said

second side piece, the first lateral region of each lift member engaging the first side
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first transverse axis; (iv) an apex disposed at the |ongitudinal axis; and
(c) one or nore support structures having |l engths that extend al ong the
traverse dinmension of said surface |ayer, the support structures being
configured to reduce the draw of the supporting tissues inward toward the
nasal passages, dur i [ﬁ?yr sgi ration, 49. A support device for supporting

ti ssues obSrT o TRIUEIFLY SPacid-apap dke detrehable enmtact lpsatdnspardaths escosdi d devi ce
conpr i si nitersl rkibs bf SidHai Py I A ver said first, nasal passage;
a second side plglece for afg%?’ffig%’;&l 3%?&’ g%isg&gggbdﬁé’lﬁciﬁflp[i’é%lgéﬁg; and a

bri dge pi $FEESL A5t seapntbdetachpllasontastdodatibhs. menbers, each of the lift nenbers
including a first lateral region and a second |ateral region for attaching
and detagih({%ng said first lateral region to said first side piece and said
second | ailer al Aseppartddvicesal shppsREeHEsIEE S6erRi Ly lateral region
of each lift .,”e’fbﬁr engagi ng tpﬁe f'?_r st sigegg}élg%fhé%gﬁ%{ecénép’l’ﬁ? lity of
spaced- aparieef O 811058t k& COBPTSRE: | ocations, and the second |ateral
regi on of eachy filsf §; [ ond side piece at a plurality of
spaced- apart secon&dﬁﬁﬁégﬁgﬁgﬁgﬁ%ﬁa@%ﬁ?ﬁsglr&a,ssa@ﬁ A support device for
suppor ting ti gsgeendovde piyéniyr apiflying bvandidsecaiithabaabsagRangage of a horse,

nasal passage ! Bdeg pllds s@ed o Stuberunafis g Soend 50 pewesdnd nasal
passage; Usnddapibedsdgeanilied € ﬂkhaghlbg;sgg@g%?ﬁlegﬁ}gg??ﬁ bhiagefi rst and second
ied to the nas

side pieces when the _side pieces are app ) %ﬁec%assages of the
horse, t A¥TBIHGE SPiPethe SR Mstudinerfyfinst laterd! pegiothandst sdcpnd laedraldégign a fir st

| at eral FRGAEhiRNGnPdS j.on. for.attachjng and, detaching
said first |at eflagl regi on g@%ﬁjﬁhﬂ#@%@? B2 @@Eﬂg‘ﬁﬁlegeaﬁ@ sabcond | at er al

r ﬁgi on t &rcend interalrspiondo eaid pni:cenﬁ sid? Ln&:cé,ithﬁfdlrsa&ili @gsﬁ{l}gt&gy%gﬁs Jeegi ons of
the Dri : chl n (0] e flrst and secona side pl eces usling
vel cro, t&%eb?ffd Egg{e% %lg%cg}nﬁ%ﬁl?gﬁ%}@r?ﬁ%@ﬁdﬁfk*%%ceﬁ neigg velcwe theifeste at a

| ur al i t latend] regian eslgaiar the Firdt §id cations, and the
] pmitarrriagobit g e i S R i

second | at ecﬁﬁlg] re%ti&otg engagi ng the second

spaced-a%’é? ALE CONF Rt AORRIPE thegieeenst lalerd segiwnengaBihg the staca sigaipport  dei ce
for suppsedd #4@ g . Ly i d second . nasal passage, the
suppor ggevi i pgongﬂjﬁogisg%cﬁa ab b Sec@nd LR lnaBt BRG] locations,

51. A nasal support device for supporting tissues overlying a first and second
nasal passage, the support device comprising:
(a) an adhesive layer for securing the support device to the tissues;
() a surface layer, the surface layer confi gured to include:

(1) a center longitudinal dimension having a center longitdinal
axis therethrough:

(ii) o first transverse dimension having a first rransverse axis that is
orthogonal to said center longitudinal axis and bisects said
center longitudinal dimension;

(iii)  a first side and a second side positioned on opposite sides of the
first transverse axis;

(iv)  afirst protrusion disposed at the center longitudinal axis that
projects outwardly from the first side in a direction generally

along the center longitudinal axis;
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an adhesive | aver for securing the support device to the tissues; a
surface | ayer, the surface |ayer configured to include: (i) a center

| ongi tudi nal di mensi on having a center |ongitudinal axis therethrough,;
(ii). a first transverse dinmension having a first transverse axis that is
orthogonal to said nter |ongitudinal axis and bisects said center

l'ongi t udi nal di mensi®9n; ¥hersigsaid fest Tapryerse dueaiondhal bissos szl opmter on
opposite sides of the fj : | S bl .a first praotrusion

di sposed at the center |gﬁ§??%§?na @%§?§§?ﬂ2¥Té%%é?ggﬁgagﬁPéﬂﬁ%ﬂ%'fron1the
first side in a directiofimpmsenadddy al ong the center longitudinal axis; 40
(c) (v) wherein said first transvgﬁéﬁndinension t hat bi sects said center

| ongi tudi nal di %)anpl%orirgoqe&HW sdiayingdenedhs thatrytend@iongithe di mensi on;

and one ofraiERe SiRLIch &%ﬁﬂ%hﬁﬁ&%aﬂ%‘ﬁi@%ﬂp@ﬁgﬁ'ﬂ&u}egﬂai E)éE g8l gng the
transverse di nension of said surface |ayer, the supportn str ures being

conf i gur eXFaes th draye el thp surposingdissuasdnwand sowardnke ndsgkpassgesidring t owar d t he
nasal pas&agﬁﬁmgpring respiration. 52. A support device for supporting
tissues overlying a first and second nasal passage of a horse, said device
conprising: a first side piece for applying over said first nasal passage,

the first.side,piece ,havi a plurality of spaced-apart first detachable
cont act Isozcs‘:ati%ﬁgl?poét%eé’bc(?rfélg@%pagmﬁtgé'é%l gYerig 3 firsy ard scomdinasakecond nasal

passage, ﬁabgagsec@mdrse,sgaﬁpd@i@ccgn%ggﬁlgg a plurality of spaced-apart second
det achabl e cont act .| ocations; an a bridge piece conprising a strip and at
| east two |ifta¥asheide Bicce fos applying ovactaidifivstnasalpassige) the Grakideggicon and a

second I%@{@&@@ﬁhgﬂﬁsg&egg é%}ﬂrﬂgtcﬁglgaﬁeet ag%hpq% .said first |ateral

region to sard Tirst side piece and said set WAl region to said
second si de piageeondside pitvesor hpflging bveragiduechrli g21GR5abe YhSehcb

of spaced dsIRE WP RiRLbIAIPR I GREhsEon JeatteolrsionttiormrseBEnd | at er al
region being awdgepicee coprisift & Siipual ¥t RAGXIb & thifibers, the strip

including a first lateral region and a second lateral region for attaching and detaching

said first latera] region to said first side piece and said second lateral region to said

second side piece, the first Jateral region being configured for selectively engaging the

first side piece at one location of the plurality of spaced-apart first detachable contact

locations, and the second lateral region being configured for selectively engaging the

second side piece at one location of the plurality of spaced-apart second detachable

contact locations, wherein the strp provides different support tensions by selectively

engaging the side pieces at different locations of the plurality of first and second

detachable contact locations.

53. A support device for supporting tissues overlying a first and second nasal
passage, the support device comprising:

an engaging layer including an adhesive for engaging the support device to the
lissues;

a surface layer;

a support layer positioned between the engaging layer and surface layer; and

a carrier layer releasably mounted to the surface layer,
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second side piece at one |location of the plurality of spaced-apart second
det achabl e contact |ocations, wherein the strip provides different support
tensions by selectively engaging the side pieces at different |ocations of
the plurality of first and second detachable contact |ocations. 53. A

support d§¥'i ce for suggqrt' ng tissues overlying a first and second nasal
passage, the sfipyBPY deXireclor EWIPEFng Lifgues Avedyinga gifing andyesond nedalidi ng an

adhesi ve f,ggag%pg@ghﬂg,rg&@i%%gm%gvi ce to the tissues; a surface |layer; a
support | ayer positioned between the engagi ng | ayer and surface |ayer; and

41 1 a carri er 2t engegingdryen mbidngmarhesve foruheching thaseppostydericeddgd. A
support dﬁ\élhgse for supporting tissues overlying a first and second nasal
passage, e Support device conprising: an engaging |ayer including an
adhesi ve for ad#safde lgyei;he support device to the tissues; a surface |ayer;
a support | ayer posi tli oned  bet wg’en t he engaqi ngwl ayer and surface |ayer;
the surface | a%SPPPE layeypesitionsd hetwesp fheengaging yer anflesurfeed agerabl y mount ed

to the surfaceplyelee 1A%y iv's §Rk DOG Q4 supporting tissues overlying a first
and second nasal passade, the net hod conprising: providing a support

devi ce, the supponer laesyireezsablymalinteg! toithe snfaenlggen. ng | ayer incl udi ng an
adhesi ve for securing the support device to the tissues; a surface |ayer;
iii) a support |ayer positioned between the engaging |ayer an surface

layer; arfid. a A eledasidot hipporthgrisviesbhylyih aahednd Secbh®nfApRALNG hayer. the
rel ease liner, conprising a first lateral piece, a second |lateral piece, and
an method comprising:
a) providing a support device, the support device including:
1) an engaging layer including an adhesive for securing the
support device to the tissues;
i) a surface layer;
i)  asupport layer positioned between the engaging layer and
surface layer; and
iv) a release liner removeably attached to the engaging layer, the

release liner commprising a first latcral piece, a second lateral piece, and an

intermediate piece:

b) removing the intermediaie piece of the release liner from the support
device fo expose an intermediate portion of the engaging layer;

c) aligning the support device at a midregion over the nasal passages such
that the intermediate portion of the engaging layer is bctween the first and second
nasal passages;

d) securing the intermediate portion of the engaging layer to the
midregion;

e) removing the first lateral piece of the release liner and securing a first
portion of the engaging layer adfacent the first nasal passage to provide support to the
tissue overlying the first nasal passage; and

) removing the second lateral picce of the release liner and securing a
second portion of the engaging layer adjacent the second nasal passage to provide

support to the tissue overlying the second nasal passage.
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intermedi ate piece; b) renoving the internediate piece of the release |iner
fromthe support device to expose an internediate portion of the engagi ng
| ayer; c¢) aligning the support device at a m dregion over the nasal
passages such that the internediate portion of the engaging |ayer is
between the first and second nasal passages; d) securing the internediate
portion of6.t heAsHBRAyT Aeyiteaipe supportinggissuss dvedying x fedt ané seohdgasahe fir st

| at eral pj o e liner and securing a first portion of the
engagi ngp];’%g/%re’ %5}2@3%‘?&%%3 PP s al passage to provi de support to the
tissue overlyia)g thm égegingnasaincRAlieageidhadive fok sk SINRM A8 sidrensecond

| ateral piece of the release |iner and securing a second rtion of the
engagi ng émrwél?ﬁ%%‘?ﬁ t he second nasal passage to provide support to the
tissue overlyig)g theaseondenasal passage. 42 56. A support device for
supporting tissues overlying’a first and second nasal passage, the support

devi ce conpri siing: apperydayienpositioned betekn tierpgagingiiyesindaut@ée at t achi ng

t he supp ice tq . the tissue'.ss: b surface | ayer; c) a support |ayer

poSi t i ong%i);%’gtﬁ \é/lv%&é)r? off ﬁ%’%ﬁ@%‘b‘?’ﬂ%aﬁ 18‘%?‘)‘%&%“?&?%6]& ﬁ%%’%ﬂ badngapport | ayer

i ncl udi ndiratentgasdcontiend irdd  ARIEEDR IdcBRA bfuccRESE: HAEAGddnal i Lst end, a
an

second end and_a m dregion | ocated between the first second ends: an
d) a rel ease [Fner adeleaserimsr atachpd tocthe sugaging layess the rélease dhemase | i ner
i ncl udi ngacriding first renovable internmediate piece covering the mdregion
of the lift nenber; ii) a second renovable |[ateral piece covering the
first end of the Ijift méirﬂaemoaahlhhndmedﬁmqﬁbde&ohaﬁﬁmblrﬁﬂl%gﬁ‘:anfVeri ng the
second and of lt%eq?%h]iftb Ir_narrber; and iii) wherein renoval of the first

r

renoveabl e inf “Hg ’pi ece permts adhesion of the lift menber's

m dregi on prior to iecuaisB@nitembidsdd 1aRRM piece covering the first end of the
lift member;
if) a third removable lateral piece covening the second end of the
lift member; and
i) wherein removal of the first removeable intermediate piece
permits adhesion of the lift member's midregion prior to securing the first and

second ends of the lift member.

57. A method for supporting skin and associated soft tissues of a first and second
lateral vestibular wall overlying a first and second nasal passage of a horse, the
method comprising a step of:

applying directly to the skin of the first and second lateral vestibular walls, a
suppott device sized and configured to support the skin overlying the first and second

nasa] passages of the horse by exerting a supporting force from the exterior of the

nasal passages.

58. A method for facilitating air flow in 2 domestic animal having a nose
incorporated into its face, the method comprising a step of:

adhenng a support device to skin of a first and second lateral vestibular wall
overlying a first and second nasal passage of the domestic animal; the support device

supporting the skin and associated soft tissues of the first and second nasal passages.
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second ends of the lift nit nber. 57. A nmethod for supporting skin and
associ ated soft tissues of a first and second |ateral vestibular wall
overlying a first and second nasal passage of a horse, the nethod
conprising a step of, applying directly to the skin of the first and second
| ateral vestibular walls, a support device sized and configured to support
the skin Tver | finmghadhfer facilgetingair 8ee dndughabake' passabe settfodt he hor se by
exerting a_su qurti nqg%ff,orce fromthe exterior of the nasal passages. 58. A
met hod fo?onfpggs &4 St g air flowin a donestic animal having a nose

i ncor porat ed i4dhesiVdl§ sécatifig asiisporedRd 16 STRGE HleNBrR s Hosd) 1 suppstieering a
support device to skin of a_first and second |ateral vestibular wall

over | yi ndglexiceibese capfigwed niyt thesese thaspage detice Mppdoingshé skimmidral ; t he
support | € SRR | i n [ated soft tissyes of the
first an(cfiggdé:g%%dd nasa?é %‘ﬁ%&%ﬁ%’sﬁﬁ%@"@g‘?ﬁﬁéﬁﬁg %1%%1%?1039 afna?ghl Pf gﬁ ng air flow
t hrough dwhsr se's nose, the nethod conprising a step of: adhesively
securing a support device to skin of the horse's nose, the support device
being configured to fit the nose the support device supporting the skin and
associ at . Sof4 rdusSf¢Basal Suppbrt @8Gcdfor UbCoNRSMimal, tHd1BudiBlcSBsgaudal to a
nostril of the horse., 60. A reusable nasal support device for use on an
ani mal , the r SHRR®I EVipgLAMPTISWEport devi ce conprising: a support |ayer
configured and siz j X [.rst.en i.ng layer for
adhesi vel y securi n%@%@rtﬂ%@%&?ﬁ pgg{ahd;g\%?dcfgrﬁ%eo%%w%%gfe of an ariinial;
arid a second engagifivgt engyging fayer fatl hdinsivelysesatigrthagasaheppag dkviseppor t
device to an aninmal _after the first engaging layer is spent; wherein at

| east the first en&%ﬁeﬁﬁsq%{}&aﬂi‘rﬁ Pﬁr&iﬂs: a rostral end and a caudal end; a

m dline regi on haviaRgcordEhgdgdi 1@2&%1%&}@5&&1&%@&9111%%&ﬁa@.ms_ugg&tr ostral end

to the caudal end; a first side piece and a second side piéece that

intersect at the AFGFs wanraimymitestefirsicagaginglbyetiaspens a si de pi ece

di nensi on

wherein at least the first engaging layer includes:
arostral end and a caudal end;
a midline region having a midline dimension extending from
the rostral end to the caudal end;
a first side piece and a second side piece that intersect at the
midline region, each side piece having a side piece dimension
extending from the rostral end to the candal end;
the midline dimension being longer than the side piece
dimensions; and
a tranverse dimension generally perpendicular to the midline
dimension and extending from a peripheral edge of the first
side piece to a peripheral edge of the second side piece, the

transverse dimension being about 10 ¢m to about 17 em.

61. A method for supporting vestibular tissues overlying a nasal passage of a first
anirnal, the method comprising a step oft
adhesively applying a nasal support device to the tissues overlying the
nasal passages of the first animal, the nasal support device including a
support layer configured and sized for use on the first animal, and a

first engaging layer, the first engaging layer including:
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extending fromthe rostral end to the caudal end; the mdline dinension
bei ng I onger than the side piece dinensions; and a tranverse di nension
general ly perpendicular to the mdline dinmension and extending froma
peri.pheral edge of the first side piece to a peripheral edge of the second
side piece, the transverse dinension being about 10 cmto about 17 cm 61.
A met hod for supportingEV@?FﬂGBﬂaFd@P§§hb@3bverIying a nasal passage of a

first animl, the nethqd, (RARLIS f ... adhesi vel v. appl yi ng a nasal
support device to the tiodgjs?ues gé\éér{]%@ggs%‘ﬁgdh?lﬁglsr%%ggogse&gc&églgg?orghe first
ani mal , the nasal supporthe detralcaditedewdiduend; support | ayer configured and
sized for use On the firsigl animal, and a fir t,eng_g%i,ng | ayer, the first
engagi ng | ayer incl udi ngtMESYE PIgRq e serrpdsife niecedbtdntersgel:at theni dl i ne
region having a i di i ne wlENALRA, Gxhaipie bl LI RS talnRld 1o the
caudal end; a first side piece and a second side piecé that Intersect at
the nidline region, eaéhtsiiag Gomthe resnal end ta thé chadplieade di nensi on
extending fromthe rost end: the .ji dl i ne di mension
bei ng | onger than the si emgﬁggg&l%?r?éﬁ%&gﬂé?g%%nég? ?lgl?ﬁlg?%e di mensi on
general |y perpendi cul ar dimershomsyaral i ne  di mensi on and extending froma

peri pheral edge of the first side gi ece tq a peripheral edge of the second

side piece, the transv@EBVEFHEmesiAn gererlvpsmandicyla e the migiag 17 cm
removi ng the nasal suppgﬁﬁeﬂgﬁiﬁgegfeggﬁlglﬁ%n{;%&}ph@mg@%’é?ﬁ?@hﬁ ng a second
ro

engagi ng layer to the nasal support device after renova mthe first
ani mal ; and appl yi ng t héldagisse taypyinheral edgen thewsdcont sige pieee, shecond

adhesi vel y e securi ng. Jeaelr ERAREI 0 AR BRFTAFRLT L o the nasal
support devi ce hasrdmeing temued sipporm damica fiofbihe firfianaedlesi ve
applying a second engaging layer to the nasal support device after
removal from the first animal; and
applying the nasal support device including the second

engaging layer to a nose of a second animal.

02. An adhesive sttucture for adhesivel}_r re-securing a nasal support device to an
animal after the nasal support device has been removed from an animal, the adhesive
structure comprising:
an adhesive member configured and sized for use on an animal, the
adhesive member including a first engaging surface and an opposite
second engaging surface, the first engaging surface having a first
adhesive layer for adhesively securing the first engaging surface to the
nasal support device, the second engaging surface having a second
adhesive Jayer for adhesively securing the opposite second engaging
surface to an animal, after the nasal support device has been applied
and removed from an animal; the adhesive member including:
arostral end and a caudal end;
a midline region having a midline dimension extending from

the rostral end to the candal end;
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structure conprising: adhesive nmenber configured and sized for use on an
ani mal , the adhesive nenber including a first engagi ng surface and an
opposite second engagi ng surface, the first engagi ng surface having a
first adhesive |layer for adhesively securing the first engagi ng surface to
the nasal support device, the second engagi ng surface having a second
adhesi ve | ayer for adhesa figdh Yide pfedt bitla sdt6n®EBOpict £thaEmOREtcERIRII NT

surface to an aninal, after the nasal support device has been applied and
renoved from an ani nal ; THBingdegen, vacheddpiece havingd 1de piscar dimensivn end and a
caudal end; a mdline regjQmn. | 1 gl di.mensi on, extending from the
rostral end to the cauda%t%{r%{;ba%%rﬂgh%orgasr "is??g"eg‘ﬁigg%@ SIhdd a second side

pi ece that intersect at thhenidimedliimenrsiorebeéinglongaraharsthdgideipiste havi ng a si de
pi ece di nmension extendi % fromthe rostral end to the caudal end; the md
i ne di mensi on bei ng Iong@ “EHER side piece dinensions; and a tranverse
di mensi on general |y per p@&mv@gh@imaﬁictq%n%ﬂyp&ﬁm&ém&%!tmmmeext endi ng
froma peripheral edge of the first side piece to a peripheral edge of the
second side piece, the dmgRIYRrbexiendingsirom aipetiphpralisdge ofihedmstt o about 17
cm 46 side piece to a peripheral edge of the second side piece, the

transverse dimension being about 10 ¢cm to about 17 em.
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