WO 2007/ 023296 PCT/ GB2006/ 003181 - 1 Surgical Scaffold The present
invention relatés to a scaffold for 5 reshaping an ear _or nose

ani mal , pr Y@RWAP3B2Y hunman, wherein the scaffold is foPﬁ@&B&?Oﬁtﬂ@é’&
in part froma shape-nenory nmaterial or a plastic nmaterial.

Prom nent ear and nose deformty i-slcemmon anongst the 10 human
popul ation. Firstly the problemof ear deformty wll be
considered.. An ear which projects nore than 17 mmfromthe side of
the head is usually perceived.as promnent. By this 15 estinmate, up

to 5% of the population may b affe ears are comonly
af fected, al though occasi onal ur? %gcea otlge is promnent. The

prom nence may be the result of a poorly formed or absent
antihelical fold (Figures 1, and be the

deep conchal F8%saP¥EFgfr eslriv%%ﬁtﬂ éﬁel%etser Sti Vel ysr%o tot%L f tﬁese
abnorgral LLLBSLIRY #8eHart Brbacaddicrssed amhmmorpxefbm@lpr @nitnean,

ears. There are a nunber of known pet ressin the ohl em
of proni wepredar $heThesrEfRtGods nﬁ?rfb"égd?% 5 1 nt fr(% 4

cat egori base ViRl Ve Gk 10tap A a@u&gemytémmpcedure to change
t he shap%ﬁﬁPIa ﬁe %%3? and those av%?ldl ng surgery. Exanples of each
of these categories will now be briefly discussed. 30 A nunber of

oper at i ons (OSE%BJn%ﬁéMt ey & Rvidhableit copfisecin@fst the
deformties. ese var rom very invasive procedures to reshape the
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Firstly the problem of ear deformity will be
considered. An ear which projects more than 17 mm from the
gide of the head is usually perceived as prominent., By this

15 estimate, up to 5% of the population may be affected. Both
ecars are commonly affected, although occasionally just one
side is prominent. The prominence may be the result of a
poorly formed or dbsent antihelical fold (Figures 1 and 2) .
Or it may be the result of a deep conchal fossa (Figures 1

50 and 3). Alternatively, both of these abnormalities may need
to be addressed when correcting prominent ears.

£ )

There are a number of known‘ﬁethods for addressing the
problem of prominent ears. These methods may be divided

25 tnto two categories, those involving otoplasy surgery (a
procedure to change the shape of the ear) and those avoiding

surgery. Examples of each of these categories will now be

briefly discussed.

30 A number of operations (otoplasty gurgery) are
available to correct ear deformities. These vary from very

invasive procedures to reshape the cartilage to minimally



i nvasi ve procedures. The principle involved in all of these
procedures is reshaping of the cartilage which gives the ear

pronmi nence WS287/4H3% d, i nvasive, otoplasty surgery is gcpgﬁéqowoslsl
procedure which takes approxinately 90 m nutes (45 mnutes far.one
ear). A large nunber of conplicati-oms -have been associated with this
type of surgery. These include: problens with infection, bleeding,
skin necrosis,” death from 10 general anaesthesia, recurrence of the
pr onm nendayvakévei provedimgrer t mghmlmapnéngnv@wm:r vllpalfpableee
shar p ed where.the cart.ila s bee ai.n, .nunbness and
cold” i nfoPeraines cu e Phinipd | RRFFy o AT S radry oo
proceduréts(psbmgn@medles or simlar instrunents) to reshape the
cartilage have fewer conplications and take less tinme (15 m nutes
for each ear), .but are also.less successful at achieving corrections

of eag prom seaﬁ@amﬂsymvmgmeandat@@haabyesﬁbgéﬁy eﬂg%s 164:@@496
nore common cQonpared w th standard oégglast surg urther
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and costly training to learn 25 the rel evant surgical techniques.
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Ear buddi dehere the cartilage has been cut), pain, numbness and cold

intolerance/sensitivity.

15 Minimally invasive otoplasty procedures {using needles
or similar instruments) to reshape the cartilage have fewer
complications and take less time (15 minutes for each ear),
but are also less successful at achieving corrections of ear
prominence. Asymmetry and palpable sharp edges are .also

20 more CoOmmon compared with standard otoplasty surgery,

£ . further. disadvantage of both standard otoplasty
surgery and minimally invasive atoplasty procedures is that
surgeons must undergo lengthy and costly Eraining to learm

25 the relevant surgical techniques. Furthermore, the results
of the first 10-20 cases are likeiy to be unpredictable.

There is currently no means by Which this can be avoided.

To avoid some of the problems associated with otoplasty
30 surgery -several devices have been developed to correct

prominent ears, which aveid surgery altogether.



At birth and for a variable tine afterwards (up to six nonths), the
cartilage of the human ear remains soft and deformable. Therefore,
external f3YCW87M3H% ed to the 5 cartilage can result i RCHEPHEHE181
changes to its shape. After six nonths, the cartil age becones nore
firmand nore resistant to deformatiPon. in the first few years of
life, Earbuddies' t.ake advantage of the deformability of the
cartilage. A piece of soft wire coated in silicone (for 10 confort)
i s moul ded andplSEEPlienad Ehehoat dedécofis Honmay asamdrbagddesiit o
posi tion [ t rii ' QRF! its shape.to that
of the eaéfb%f?aa%%l ai%f%% gﬁgﬁgg E':Légg%?tr ec é%ﬁ I\&E)l e%ion ofmat i on
on how t heerfddlce the weattiilageavdi thbl kurfiawmaheavelisist @cfor ahlie
devi ce at A/ 8 di . uk/ pws/ i ndex..ht Ear buddi es”
are ver yd%%%%%%sﬂéf%'l %ee%%d%sg%%’i %ité%??#efn)orucpest (?QH}é‘eglggoo%p‘%bout 6
nmont hst  Térerisiafags carherecardit Lagpebeenamss ctoneyds om drg shhpel engt h

of tinme t spl i needs to_remain.in place to_exert an effect
nmakes it ?%p?éage%xcﬁoq%mljsg:%eTﬁﬁgEing%% R FEF ooy 1t Re 2PHCPRERI ng
dexteri tyrer;]ﬁisﬁmmmd e&eﬂm—lr)n\aa'tﬁbn.t r yn (s mﬁﬁ?d 1pews yeegedpsi Nife,
removin splint, there reaucing its effectiveness. An

alter na'? |é/aér%}bﬁjt,eegtr \Hﬂ?‘(‘?ﬂ Wﬁggﬁh‘éf%‘été% Jhornay vy ety th§ known
as Auri (reddijlagihe AUHiEeCoitpsaph! vefe @RNE, 1L ANIIRVARS (for
external pressure to the cartilage of the ear in the region of the
anti el i cHP™FJ (35 Gipdslet and Pggcedprtedits r%lttsﬁélecé?%t thageatn

this area,Qy&lafed RSP R8N 09 Qhrdd NPy 1, MRKE IThe eaL8ihkhge
flatter 30 against the head. The Auri(r)Cip forms part of the
pat ent ed AU riive sHEPawiicc Fhasnef skhe opax Hrwdklhp meduery: pyoninence

2007/0232%@ &ga&éﬁgﬁﬁﬁlQgﬁ%ﬁ%nformation ornn how the device is used is

avallable from the website for the device at

15 http://www.earbuddies.ca.uk/pws/index.hﬁm. Earbuddies™ are

very successful when used in children up to the age of about
6 monthg. Thereafter, the cartilagé becomes more firm and
the length of time that the splint needs to remain in place
" to exert an effect makes it impractical to use. This is
20 compoundéd by the incréasing dexterity of the child who will
try {(and usually succeed) in removing the splint, thereby

redueing its effectiveness.

~ An altermnative device, whi¢h avoids the need forx
.25 surgery 18 known as Auri®Clip. The Auri®Clip applies
gentle, continuous, external pressure to the cartilage of
the ear in the region of the antihelical fold (Figures 1, 5,
) . Thié deforms the cartilage in this area over a
prolonged period of time to make the ears lie flattexr
30 against the head. The Auri®Clip forms part of the patented

Auri®Method which consists of three products:



4 i) The Auri(OCip. ii) The Auri(r)Strip, a special plaster. iii)
The Auri(r)Protective Spray. 5 According to the manufacturer, the
Auri (r)d i V@ g0gore¥ce neasuring 1 inch (2.5 cnm on al PCEGHRY/AHIEN
is fixed to the ear during the night or day (Figures Sa and 5b). It,
consists of three parts: the part beRinrd the ear, the part in front.
of the ear, and a lock. The Auri(r)Strip is a very 10 thin (0.2 nmm
thi ck), transparent and doubl e-sided nedi cal adhesive material that
I's invisible when worn ane earrificidp.be used to reshape the

anti helical fold (Figur 6a tQ®6C2t_., The Aurj(r)Protective Spray is
used together with tHe AGS AYE PFaRd AR M6 r event
problens with skin iik5 iTHd aldi®prddvect ovProbanged usage of the
Auri(r)dip. The makers claimthat 3 to 6 nonths treatnent is enough
to have a permanent effect. Mdre information on the use of the
devicesis avaihadb@fdPMNtEHE MaiWaddhi-aB! hode caiade) Rtyny b2Qce

This techni que has the disadvantage that the clips cause skin
irritati oRSRAVEHHE JpatN@ht & - FEWherndlé, sides rdtiqivist figed to the

def orrﬁtiearr@urigg{ s GoEels d99eragholdi S amardal saycommon in

t he human 25. popdul ation. formties of the nose include, for

exanpl e, chagiale eebriducee igATls f ithet Pprorbehdtd thgp eaqhi Ads &3Ey
(nose ShaphngesHE a5 Ynd1asCOMRN aB8k! YrheeuERtda, Ad eesyl hese
deformties. Noses nay be nade smal [er using reductiadn rhinopl gsty,
or enlar gédinsi (9. auymertiatilon BEnskanept agzry. dSUeke stidgst yedical

usual 1y-- LAKELYSS SEPALAN NG 1% s S8Esh1LNindRSFodf Uhd 'dhn also
supporting Tramework O one an
be used to reshape the antihelical fold {(Figures 6a to 6¢C).
The Auri®Protective Spray is used together with the
Auri®Clip and Auri®sStrip to prevent problems with skin
15 irritation due to prolonged usage of the Auri®Clip. The
makers claim that 3 to 6 months treatment is enough to have
a permanent effect. More information on the use of the

device is available from

http://www.aurimethod. com/index. . htm..

20 ' This iechnique has the disadvantage that -the clips
' cause skin irritation in some patients. Furthermore,

caFrection of the deformities may not be complete.

Nose deformities are also common in the human .

25, population. Deformities of the nose include, for gxample,

" having a broad tip, bifid tip or cleft tip. Rhinoplasty
(nose shaping surgery) has conventionally been used to
address these deformities. WNoses may be made smaller using
reduction rhinoplasty, or enlarged using augmentation

30 rhinoplasty. Such surgery usually-involves separating the
skin of the nose from its supportihg framework of bone and

cartilage. In conventional rhinoplasty both the bone and



cartilage. In conventional, rhinoplasty both the bone and WO

2007/ 023296 PCT/ GB2006/003181 5 the cartilage nmay need to be
reshaped. BOP&WTPFEEh forms approxi mately one-third of PEREBAYSE311g
relatively easy to reshape. In contrast, cartilage, which fornms the
remaining two-thirds, is relativery>difficult to reshape. This is 5-
particularly true for the tip of the nose. There are several

di sadvant ages of conventional rhinoplasty. For exanple, traumatic

di ssect i diifcard lagsenaynpeddntgeonaaharsd:.i | Bges, Thérk fermd so a
ri sk of | N-ob3 nReeHOShie - EHE LGS Qﬁ;é_m*rq r ; rse by
surgery. p?Eti | age g?a ts girﬂé ofétSfenr)\ErFEn shor't E‘U%S?%?{lp%’égg%g%ﬂ ydsi n
revi si on yagw@mur e Iandophrasef t cdTpliyamses whiklr themsotbe téaeaining

operatio .8 .Qften.le : t b e st _be highly skilled.
Tr ai ni ngr%%&at%slgf# i'c%lgn?%%gt%%@%%fﬁ%faf chg{lgg{eg% E’L]és}ﬁ%?%()r m'gghlgnlospl asty
is tife gendumiulgragdiruesfdy. thbreqvert theemesare di sadvant ages of
conventional rhinoplasty to the patient. The operation may be
painful and there is a risk of adverse reaction, or even death due
to the generalThareecarbekecerilr dheidmiraaddie ofesbhirenai.or@1sur gery

may be unpredictable and irregularities my be observed
parti cul dﬁ’r’sﬁ A5 -t | goareﬁaﬁg SRRt gisgeckion, pEythe nose

recur renc@ywfddnigedabonm tdrt Thegds eseeden\i@NEIEB al #BskOoofdgitpss at
| east some 25 of the g'robl ens and di sadvant agaes of the prior art.
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bei ng confidguréd to be i) ached to the 30 cartil agi nous portion of

an ear oregR9ciallychadrevighen procedure and in cleft lip noses.
Furthermore, the operations are often lengthy and the

surgeon must be highly skilled. Training of a sufficiently

15 sgkilled surgeon to perform rhinoplasty is time consuming and
costly. Moreover, there are disadvantages of conventional
rhinoplasty to the patient. The operation may be painful
and there is a risk of adverse reaction, or even death due
to the general anaesthetic., Furthermore, the results of

20 surgery may be unpredictable and irregularities may be
obgerved, particularly on the tip or dorsum. There is also

a #ilgk of recurrence of the deformity.

The present invention aims to address at least some

25 of the problems and disadvantages of the prior art.

According to a first aspect of the present invention
there is provided a scaffold for reshaping an ear or a nose,
the scaffold being configured to be 1) attached to the

30 cartilaginous portion of an ear or ii) attached to the
cartilaginous portion of the nose, wherein the scaffold is

formed at least in part from a shape-memory material and/ or



cartilagi nous portion of the nose, wherein the scaffold is fornmed at

|l east in part. froma shape-nmenory material and/ or WO 2007/02329
PCT/ GB2006MI0HIE423298 4. plastic material, and is capabF(éT"SPmO%W:’%l

transformng froma first configuration to a second,- pre-programed
configuration. 5 Preferably, the stdffold for reshaping an ear or a
nose conprises a body portion and at | east one engagi ng nmenber for
engagi ng the cartilagi nous portion of an ear or a nose, wherein the

scaf f ol d3 Blpskhednatertmbt 4n¢ pér cappbieact shapesFRIfHIRY Fcsr Pal
and/or a t] i i pa - ahsdormng froma
first coﬁ?%ﬁ‘r gtgflg%?%ég{mgg%orﬁ,%%ro%%rg!grr@ag’%r%%lfconf(?gur ation. In a
second aspagtgurhbipnresent invention provides a nethod of reshaping
an ear or a nose conprising 15 providing a scaffold as descri bed
above, introducing at |least part of the scaffold into an ear or a
nose &nd al t ePrejerhklycafliolshafifdaudert resbspifgl an tenr tyrars oEm

fromits first configuration to its C pr.e- CTqn0To R
confi gur&f)fngﬁ.ls?sl A %o?%i?%rﬁtjfglpea@tq sat g'%%rsg’séﬁ? %%%%#Jrlg%n prmfi des
an appl ifeat ehghgingnske t cagtilheyiscals godtdsndefi aedednerer i ins®, an
ear or nose, the par atus. conprisin ans _for.25 rele I

ret ai ni ng’ ﬁ@%‘c&ﬁgo?aagﬁﬂl‘%eghpséme%d% gﬁaﬁ Fh*%s a’?’?‘%\?dgi nto the
ear or nesRpeBhehbeyt fatersgafdd b as plsed ikenatarisl neadtiany

bi oconpati bl.e structure gr framework, which mal%/1 be used tot 30
reshaPe &rpedleopriatRBREIOPPRSTAY 2 dpdiFt MOPLAPRTRFHOD t° @

second, pre-programmed configuration.

'In a second aspect, the present invention provides a
method of reshaping an ear or a nose comprising
15 providing a scaffold as described above,
introducing at least part of the scaffold into an ear
or a nose and '
altering the scaffold to cause the scaffold to _
transform from its first configuration to its second, pre-

20 programmed configuration.

# ~In a third aspect, the present invention provides an
applicator for inserting the scaffold as defined herein into
an ear or nose, the apparatus comprising means for

25 releasably retaining the scaffold and means for deploying

the scaffold into the ear or nose.

By the term "scaffold" as used herein is meant any
biocompatible structure or Framework, which may be used to
30 reshape an ear or a Nose. Preferably, upon implantation

into a patient the scaffold does not adversely react with a

patient.



into a patient the scaffold does not adversely react with a pati ent
WO 2007/ 023296 PCT/ (GB2006/ 003181 7 The scaffold nmay be suitable

or
reshapi ng t'H@82%H7 el ical fold of the ear and/ or for FE@%%%Fﬂﬁnﬂhe
conchal fossa of the ear. 5 The scaffold for reshapi ng an ear or
nose may conprise a body portion and -at | east one engagi ng nenber
for engaging in the cartilaginous portion of an ear or for engaging
in the cartilaginous portion of a nose, respectively. 10 The body
portion of the scaffold for reshaprng an ear or a nose nay have the

shape or subs t e n -
r honbohedr a, gﬁ§|$g%£¥o%§qgﬁb ng& a?ggr9%$$%%F%g Iiﬁédron
I f the b@eylpaltfohdshapéhaaﬁhaanddrneréprrreﬁhgpbagddvanxagémﬂs to

round- th% o&QLNELS, QL eggges or otherwi se alter them such that there
are as few sharp cornérs/ edges as possible. The body portion may be
symesric or asymetric. 20 Preferably, t he body portron of the ear

scaffold will be fr | li.metres
TR et es | TpRcstabEbRa hed s e pRepfodr RPN Wt Sotibrise
pref er ablay polify pwirkloheahd can SLetaastZE:nm ehyaging sméwhgy fdmmrﬁgatgung

nlllrnetres de and_from0.2 t Il imetres thick.
prefer abl CRE GREF-HRIFRTHT 1139?%& :E PP fetr 8% ‘%gengafgrjtﬂﬁ 4?1} o8

mllineties whedeiandiheed fobrich bib anbkenetrespectiveky. Preferably,
t he body portion for the nose scaffold wll
The body portion of the scaffold for reshaping an ear
or a nose may have the shape or substantially the shape of a
rectangle, a square, a rhombohedra, a circle, or another
regular or irregular polyhedron. If the body portion shape
15 has corners, it maf.be advantageous to round the corners or
‘ edges or otherwise alter them such that there are as few
sharp corners/ edges as possible. The body portion may be

symmetric or asymmetric.

20 Preferably, the body portion of the ear scaffold will
be from 0 to 35 millimetres long, from 0 to 10 millimetres
wide~and from 0 to 2 millimetres thick. More preferably, it
will be £rom 5 to 25 millimetres-long, from 5 to 9
millimetres wide and from 0.2 to 1.8 millimetres thick.

25 Most preferably, it will be from 10 to 20 millimetres long,
from 4 to 8 millimetres wide and from 0.5 to 1.5 millimetres

thick.

Preferably, the body portion for the nose scaffold will
30 be an irregular polyhedron. ‘



30 be an irregul ar pol yhedron. WD 2007/023296 PCT/ GB2006/ 003181 - 8
Preferably, the body portion of the nose scaffold will have a |l ength
of from 20®208E0ZH96| | metres, width fromO0 to 15 mill i ReVPB0pHE!

thi ckness of fromO to 2.5 nillimetres. More ‘preferably, the, body
portion for the nose scaffold will-3be have a length from25 to 30
mllimetres, a wwdth of from 5 to 10 mllimetres-and a thickness of

from0.5to 2.0 mllimetres. Preferably, the engagi ng nenber for
engagi ng in tﬁéefﬁgabéytith@ﬂmuhsrpamﬁb@noéfthﬁ rose | scaffasld wiblle
di nensi o o ar i rtlo ar,

wi t hout vé %l%gﬂggﬂ ?gt$€ I'ng t rou ﬁﬁ?ﬁ?Hé I N ofw% e gg%mt%

SlnllarIyE mhélemgageﬂganén@ethiaknasmgaglﬁgomnothe nosendllimetres.

pr ef er abl e t abl e for aging.in the nas
ot 1 agt B P RrBRSHEY { nbe P PRI Ry PR SUGR SO LT
will Be umd@asboadlbygthefmIiaectcpsmsmﬂln.hatatt&ae SUridth &of from
di nensi ons var, the he e nose, in mhlch t he
scaf f ol d% Otcykob@#ﬁf)‘fl% T 2. a %%ctkﬁ’ﬁ o 95r§r‘?r6r a° cH7 14 %nd for
an adul t mifnemecgbky, the engaglng 20 nenber has di nensions of |ess

than, or equal to the «cartilaginous portion of the ear of nose.
Preferably, the engaging menbers for engaging in the ear cartilage

will be from @rb@eaBil| i fBEr&sgd PGy a@mbfe&OEbﬂénQagmgl 1 the
mllimetres_in dianeter. Mre preferably, the eng menbers for
.

engadPng G tLABIERPUE APPTEAGR OF 13T BET ﬂﬁoﬁﬁlsﬂb %?I@%Wﬁﬂ?%ﬂ?q ong
and fr(”nfEISehgaglﬂblLhnﬁﬁéeéar&ilé&ﬁﬁyﬂ%eborégoﬁr§fe£§b$§r,t*ﬁthout
engagi ng nenbers~for engagi ng
the risk of protrudlng through the skin of the ear.
Similarly, the engaging wmember for engaging in the nose will
preferably be ofla suitable size for engaging in the nasal
iS cartilage, but without the risk of protruding through the
gkin. It will be understood by the skilled person that the
suitable dimensions may vary with the size of the ear or
nose in which the scaffold ig to be implanted. Hence it may
vary for a child and for an adult. Preferably, the engaging
20 member has dimensions of less than, or equal to the
cartilaginous portion of the ear Of nose.
preferably, the engaging members for engaging in the
ear cartilage will be f£rom d to 5 millimetres long and from
25 0 to 1.5 millimetres in diameter. More preferably, the
engaging members for engaging in the ear cartilage will be
from 1 to 4' millimetres long and from 0.5 to 1 millimetres

in diameter.

30 pPreferably, the engaging members for engaging in the

nose cartilage will be from 0 to 5 millimetres and 0 to 1.5



nose cartilage will be fromO to 5 mllinetres and 0 to 1.5 WO

2007/ 023296, PCT/ GB2006/ 003181 9 _ mllimetres. Mre preferabl from
1to 4 ml WY 8REX%ng . and from0.5 to 1 millinmetres FRVGBARPALHS
The engagi ng nmenbers on a particul ar- body portion may- 5 have the
sane | ength and/or width as one othef ®ngaging menbers on a given
body portion. Alternatively, at |east one engaging nenbers nmay have
a different | ength and/or wdth to another engagi ng nenber on a

gi ven bod{iddimeirsas - Prereritieraily .efgagi Agtfehbat sl Bretremicngul ar
body 10 poid isgmWol b 811 bgi Ofiauals lignghlnaedior width. The

engagi ng nmenbers of the present i1nvention may, for exanple, be in’
the form of spikes, prongs, tines, or cylindrical or branched

protrusions. Rref tiﬂ&?ﬂé: fo Lse a |

engagi ng rrerrbé[lrhg gé?%%%?%g rorrsistctﬂi abé%)f%%g{rl%gnﬁo%gé%ﬁ%%{r ¥noa%f
engaghng haebéhs peme bbelygporandiomayidie asaphedotegeneligrpiomny t he :
deformt i rre referably; e_ho i ] | hav | east
t wo engaé‘leﬁgoer}%e%%eés&ﬁ%} eg%jr'gfpeor a :'1%31 ‘i tA\rll\nQFFgﬁg¥%¥\%{" I%asfea\‘%g:ur , .
nmost  pr efrer @nlgpgangl easbess xnay Hevengagilfgerenbel.sngely dned Air anged
symretrically, .or 25 asynmetrjcally.on the bod ortion.. The

ohoagi no THARGe S ARGTERT BRSHHLS IS ReTf kel BaR i T,

o8y 03' %%dw' dy¥$hy1 aﬁ%é f hEm;,soblmec?lL eRgagCLa Th ngag!
protrude frama different, face of t 0 ortion, e engagi ng
menbéPs MAFBETFLLLi BhedPe t Shat T Y ﬁ@n&’f %‘fﬂgf’ﬁe“%ﬂﬁ]&’/' portion, or/

and towards the centre of the body portion.

Tha engaging members of the present invention may, for
example, be in the form of spikes, prongs, tines, ox
cylindrical or branched protrusions. Preferably, the

15 scaffold comprises a plurality of engaging members extending

from the body portion.

The number of engaging members per body portion may be
varied depending on the deformity being corrected.
20 Preferably, the body will have at least two engaging
members, more preférably it will have at least four, most

préferably at least six-

The engaging members may be arranged symmetrically, or

25 asymmetrically on the body portion. .

The engaging members may all be positioned on the face
of the body portion. Alternatively, at least one of the
engaging members may protrude from a different face of the

30 Dbody portion. The engaging'members may be positioned
towards the edge of the body portion, or/ and towards the

centre of the body portion.



WD 2007/ 023296 PCT/ GB2006/ 003181 10 The scaffold for reshaping an
ear or nose of the resent invention nmay conprise a bod ortion

wi thout  erffadi9%§> ers. Such a scaffold may be hel d FRT{GH005/003181
desired position in the ear or nospégy, for exanple, the overlying
skin. It may be advantageous for a staffold w thout engagi ng nenbers
to be used in the present invention as this may sinplify application
and/ or renoval of the scaffold to/.fromthe ear or nose.

Preferably, when the 10 scaffold of the present invention is placed

in the anteri athe SdakEE6RA0f0t NeeStdpiidens &aff ekdnbseWothgyt engagi ng
menbers. in one enbodi nent of the present invention, it is 15
advant ageFRETYr RVEHELPRNPEEI CPRRPTLIRA & ROWoBPrELoRhEitEeYFfold to

have a suligtantiphlennbalBot hoslh f ACLea f#b 1 mlyl @esnthe spatfel d to be
easily dﬁfloyed In or renmoved fromthe nose or ear. In this

enbodPneresired pesdfdrabie Foe cRRLBHARBSNAY 't FOFORPAIBES enbdRyi ng
menbers. Mhen qlgermﬁ'.ngxtmam%éva{@a%%z%e%roa thargephfol d it

has been found tJ be advantageous for the ‘body of the scaffold to
have a wivlithoit dnseginghaembersi teibetveed gy éher abepené s 3Ny eRaR 3

mllinmetr . . gy a ' ; L Lipetres. The.l ength
of | the GiyrEe s 5 EEs BLPANILERR OR Ry e refiBLRgSor s

pr ef er abl eyt Baltderta/h&mob2thel eameor escsmd rxstieprbfler abhgn £o8s t han
15 millinetres.. Wthout wishin v .Lheary .

pr esémft i%‘?/aeﬁfs%]? #;\% “d g%%%@?e?ﬂg}f%%f?%en% tﬁ%ﬂﬁg% Fﬁe%g%;’l ﬁi%f a%lEgrlor
scaf fol d ¢gsrt®ss dthamel@am, | theetcesfahd id4 hetthosrte emgagngagi ng

menbers, the frictional forces between 30 the cartilage and the
scaf f ol d BFEPHGR sufficient in order

In one embodiment of the present invention, it is
15 advantageous for a substantial part of the body of the
scaffold to have a substantially smooth'surﬁace. This
allows the scaffold to be easily deployed in or removed from
the nose or ear. In this embodiment it is preferable for
the body not to comprise -engaging members. When no engaging
20 members are present on the scaffold it has been found to be
advantagéous for the body of the scaffold to have a width of
lefs~than 10 millimetres, preferably less than 5 millimetres
and most preferably less than 3 millimetres. The length of
the body is preferably greater than 10 millimetres, wore
25 preferably greater than 12 millimetres and most preferably
lesas than 15 millimetres. Without wishing to be bound by
any theory the present inventors have discovered that when
the length of the scaffold is less than 10 millimetres and
. there are no'engaging members, the frictional forces between
30 the cartilage and the scaffold are not sufficient in order

to allow the cartilage to grip the cartilage satisfactorily.



to allowthe cartilage to grip the cartilage satisfactorily. WO
2007/ 023296 PCT/ GB2006/ 003181 - 11 In a further enbodi nent of the
present i nVEREIFZEHe body of the scaffold is desi gned PEE/GEISR6/0pH@
frictional contact between the scaffold and the cartilage when-in
place in the nose or ear is increa%&d'corrpared to a scaffold which 5
has a substantially snooth surface. This may be achieved, for

exanpl e, by designing_the scaffold such that at |east a ortion of
the surface ognt %ekggté]??lal ﬂ&h%émﬁﬂ}to&gfh Eogr PRgEent :I'P‘befrﬁ‘eﬁi?ort dhease
appl i cat ibaxiyobfsunb afaerdmdi ierdesidivd seathet dumaysbe-designed so
that only a gort#on of the 10 scaffold has a roughened surface, and

the remaiSMiTG hoPEFBReR| e mrAIEols éner &bpy cerkltast rdlethonn irdmest

the scaf figl dnehassa apughenad siface ARdnbhe-a0gs aPOéée{%b% fhich
substantially smooth to all ow easy depl oy#%nteof the sca focflaﬁjllr?to

the ndse’6F EaPupseantiplly amatiFisymiacesh) Thisongy dieratitievase body
porti on gt Beagpacf by cgésigerplﬁl{gedcthae:) ABRELOW BloPMRAND: MUL: o

preferably the body portionw er to a narrower head end, and
have a WP@&Etipai PLehlde swelanandlerdehsicadfdedi gred tough i nesidaed

I nto thepat. 0.f1 T gperin e f pr.ef erably
decreasesI'B' EDEta%% F%t%%%% S%Papr%a%%ér%a eotfog%l%{él éﬁi% V\iléeﬂ%trﬁce' stglz%fol dis
i nsert ed serffekdvedy It clstigredisd hhiascahipgl d peytien sif dilght ,

curvey 348000 BED! LSS Ble £ Ol LofoV e NS RIS
ski n and ipr smbdéel . noPeeBnciivinagheofceriteaicabioiontof tiee warAdddlage.
has a roughened surface and the edge portions are
substantially smooth to allow easy deployment of the
scaffold into the nose or ear (see for example Figure 18b).
15 .

Preferably the body portion of the scaffold is tapered
to narrow at one end. More preferably the body portion will
taper to a narrower head end, and have a wider tail end.

The head end being designed to be inserted into the patient
20 first. The tapering of the scaffold preferably decreases
the lateral damage méde to the skin when the scaffold is

ingérted or removed.

The edges of the scaffold may be straight, curved,
25 wavy, serrated or a combination. It may be‘advantageous for
the edges not to be straight so that the edge engages with
the skin and provides more anchorage of the scaffold te the

cartilage:

30 It will be understood that the scaffold for reshaping
an ear or a nose may be designed to stay in the body of the

patient for a substantial length of time, for example, at



30 It will be understood that the scaffold for reshaping an ear or a
nose may be designed to stay in the body of the patient for a

subst ant i alWP dWFOR2WE time, for exanple, at WO 2007/ 02336FGB2006/003181
PCT/ GB2006/ 003181 12 least two years, or nore prefierably .at |east
five years. Alternatively, the scatBotd may be designed to be taken
out of the patient after, for exanple, less than two years, or |ess
t han one year, or less than six nonths. 5 The scaffold of the present
i nvent i odeRstf braedears, |@adgtoten praferbbdm at shepet nbins weawrser i al

and/or a LG erj a4 b f ' f a
first cgﬁkggﬁég V%?§tcﬁé%secog%ﬁd;%§§p%§g§éﬁ%%@ggéﬁ§?%ﬂ?§$%%gb EO
The firswkfandtopastenhdationf, giatkempde, t hesscolfidm| dvo eadse P a
constrained or,a non-consirained state Pr e y, the first
configurgfﬁgnEaniﬁn%d%%?§afﬁ% E%%%?éanaﬁg§t&§£§€%bnd configuration
IS insa non-constrained or vice 15 versa. Preferably, either the

first or the cond e- . progqr.amed configuration is substantially

curved and t hiBSoPrRPERLATP DU RO ocats (RSP RRETAI 15 SEPRGHE 20

Pref er abligasthenf past anehol Seqenteteali gutariad ahd/dhta sdafdftdled

I S. pre-programed to conforn1tod¥£ sha%e of the ear or the nose.
® SLPGMGETs

For exanpPP&eripd aRg BHE PR P AtEHHY the shape
of, or aledr@agtiradlbnotot es@Sord|apRrebhhrogtanibiihebitadufadtbn .a

conchal fossa, or a nasal cavity.
10
The first and/or second configuration of the scaffold’
may be in a constrained or a non-constrained state. -
Preferably, the first configuration is in constrained state
and the second configuration is in a non-constrained or vice

15 wversa.

Preferably, either the first or the second pre-
programmed configuration is substantiaily curved and the
other configuration is substantially straight,

20

Preferably, the first and/or second configuration of
thé scaffold is pre-programmed to conform to the shape of
the ear or the nose. For examplé,.it may be pre-programmed
to be substéntially the shape of, or at least part of the

25 shape of, an antihelical fold, a conchal fossa, or a nasal

cavity.

Preferably, the body portion and/or at least one
engaging member may be formed at least in part from the
30 shape-memory material and is capable of transforming from a
first configuration to a second, pre-programmed

configuration.



Preferably, the body portion and/or at |east one engaging nenber may
be formed at |east in part fromthe 30 shape-menmory material and is
capabl e of WP AWAH2Hi ng froma first configuration to BC g/g@awgmasm
pre-programmed configuration. WO 2007/ 023296 PCT/ GB2006/ 003181 - 13
The term "shape-nenory material™ is %8 l"l known in the art. As used
herein the termmy be defined as a material which is capable of
transformng froma first configuration 5 to a second, pre-progranmed
configuration. This may be initiated by a change in tenperature. The

shape menory mpftegl Qéhéﬁgoﬁéﬁﬁﬁa%ﬁ'&tﬂnoﬁs ¥11b€nauiret 2l sl | oy

or a shape nenory polyner the alloy used 1s a shape
menory aldwy. olis msekehenadnt thant@m M‘Sﬂoepldeffénaﬂl §g @-h!ea’afhtio':yl

cOM 1 SeSy ARG ILELY 80 BLKELLN SO B B0LUD YL ot B e
ghimmrsgimta |s|@cemi1 Oprespﬂbgfﬂm@@{p@ﬁﬁlgitmladm P mlﬁamwibmo I

: ails of suc materials
may be fo’dﬁ\ég}i%eﬁA%X Eu%?%%?ubﬂ é%“ “FFEitl e 20 "55-NI TINOL"- The
Alloy with a Menory, Its physical - I\/Etallurgy, Properties, and

Applications, C M Jackson et ak; = ot he mater al s havi ng
similar char %F?@PFCE‘QQPE}’V\EWE’&W’E g&‘%ﬁ’éeﬁ%‘(ﬁei"fwaﬁ 3 1ol

whi ch maypde: eedl=al kadoknothe sﬁéﬁé&ﬁﬁmdﬂ?}/wrl s the abili ty to
pre- pr ogram.a particul ar
Preferably, the alloy used is a shape memory alloy of .
nickel and titanium. Most preferably, the alloy comprises
approximately 50% nickel and 50% titanium by weight of the
total composition.
15
| Preferably, the nickel ;itanium alloy used in the
present invention is of the type disclosed in US patent no.
3,174,851, which is known as "Nitinol". Details of such
materials may be found is NASA Publication SP 5110 entitle
20 "55-NITINOL"- The Alloy with a Memory, Its physical
Metallurgy, Properties, and Appiications, C.M. Jackson et
ali’ 1972. Many:other materials having similar

characteristics are well known.

25 The property of nitinol which may be exploited in the
present -invention is the ability to pre-program a particular
shape into the metal alloy and to activate the “memory” of
this shape by heating/cooling it to specific temperatures.
Using this property, it is possible to control the point at

30 which the nitinol changes shape te within from 1 to 10°¢C,

preferably within from 1 to 5°C and most pxeferably within

from 1-2 °C. Preferably, the temperature range over which



shape into the netal alloy and to activate the "nmenory"' of this
shape by heating/cooling It to specific tenperatures. Using this
property, WORMTHEE¥ ble to control the point at 30 \AhiE‘F\T’Fﬂ%"“ﬂquFﬂﬂol
changes shape to within from1l to 10C, preferablyy within from-1 to
5C and nost preferably within from4-2 C. Preferably, the
tenperature range over which WO 2007/ 023296 PCT/ GB2006/ 003181 14
the scaffold changes fromthe first to the second and/or the second
to the fihet scoffobiirchtanges £noar tbw. fiket staftfl Gasorchansy/eseithe

i nventio CONPLi d.c naterial, ' may be .
thernnpl%gggéé ﬂi%ﬁ%afgﬁgéﬁkﬁﬁéﬁﬁ%%ﬁgﬁ%dg%r%%gi e. Furthernore, it
may have shape-nenory properties. Preferably, the scaffold conprises

a plastic matgri al [ .S a_bi odegtad e or, bi orbabl e
el astomer wit Egsﬁgﬁégﬁéﬂﬁﬁﬁ‘%¥5§%FFF8§_Qﬁxgﬁ%&%§”%$9§LC qﬁ%%e%ials
may bs fouadicnmiveet-tel, Déndicte mbec ieolbgymoppasti@005ChiE amplead adf

such materials jnclude, t are._n limted.to lyv(e-
capr ol actG# e%o,e b?o‘%ﬂ%ﬁaedag%see‘d grﬁlr%ﬁng Py s é%l rgaﬁ;}%% 5ol BPERe TE" WA ch
may be syaihestsed. from pol y(p-di oxanone)diols and :

pol y(e-caprol actone)diol. The scaffold of the present invention may
conpri se bioabsorbable or a biodegradable material, which nay be a

20. polyner Ok arePRRlYTefhe ExAMNAY AomPi-o8ls 0 bebd £ M@twerietisinhi ch
may be used _in the present invention include, but are _not limt,

t o, - 39nt hetiich et ar Papdegirdrkle FBI4/SEeOioaREPEPaLHY| SIS/ BTG Hiid,
pol ydi ox ’mgﬂlbﬁfg;bf%é'ﬁ/&f@@. GarheNnale otpel¥rt Ayt &Pt Darkgnale) |

pol y(i mi nocarbonate pol ycapr ol aCt one, pol throxybutyrate,
pol yal kylfenmd in Medical Device Technology, Apri 005. Examples of

such materials include, but are not limited to, poly(e-
caprolactone), or those based on crystallisable macrodiocls,

15 which may be synthesised from poly (p-dioxanone) diols and

. poly(e—caprélactone)diol.

The scaffold of the present invention may comprise
bioabsorbable or a biodegradabla'material, which may be a
20 polymer or a copolymer. Examples of bicabsorbable materials
which may be used in the present invention include, but are
ngi'iimited to, synthetic materials such as polyacetic acid,
polyglycolic acid, polydioxanone, polytrimethylene
carbonate, poly(ethylene carbonate), poly (iminocarbonates),
25 polycaprolactone, pélyhydroxybutyrate, polyalkylene
oxalates, polyalkylene succinates, poly({maleic acid),
poly (1, 3-propylene malonate), poly{ethylene terephthalate),
poly (amino acids) and VICRYL™ (a biocabsorbable copolymer of
glycolide and lactide). Preferably, the bioabsorbable
30 material is a polydioxanone homopolymer. It will be
understood that the selection of a suitable absorbable

material will depend on such factors as the desired in vivo



oxal at es, pol yal kyl ene succi nates, poly(maleic acid),

pol y(1, 3-pr | ene mal onat e), poly(ethylene t erepht hal a ,
poly(aninovﬂgﬁﬁgﬁmaﬁd VI CRYLTT4 (a bi oabsorbabl e copolyﬁ@%cggmmmwnn
glycolide and | actide). Preferably, the bioabsorbable-30 material is
a pol ydi oxanone honopol yner. It w'l E5be understood that the
selection of a suitable absorbable material will depend on such
factors as the desired in vivo WO 2007/023296 PCT/ GB2006/003181 - 15
- . strefA§FRNGEBpRYPPRELLRR adlss @bsorahirat sateequidrddriathghe

scaf f ol dg-Qpe agpect of the present invention provides a nethod 5 of
reshapi ng an ear or a nose conprising providing a scaffold as

descri bed herein, introducing at least part of the scaffold into an.

ear or a nossn@ngs@%é@ram e BRERLLOL oy RN SR AR SL Al TRl o 10

transf-ormfromits t con ration progranned
conf|@ura£|@ﬁshﬁpem@ramhyxrKheapmesenbompréain@n prOV|des a net hod of

reshapi ng an 0s gﬂﬁHrISIn iding a scaffold,
wherein said § Y? T%(ﬁ%ﬁ%ﬁ sesd ?13 F%ﬁé %%ﬁ%d'f 'ng nenber as
descri bed herenﬁrodmmﬁm@dmcnm@satpbmasbfonaeeﬂ@mgmﬂgimﬁﬁhemmpbamhe

scaffold__into a cartilagi nous portion of an ear or a nose, and
al tering®the B28Ff3"4 to cause the scaffold to transform20 fromits

first COﬂflguaateﬁﬂngotﬁéfhdﬁﬂﬂwﬂd tﬁr&anéegtﬁﬁﬂﬁﬁhfﬁﬁmﬁiﬂﬁdratiOn
Preferabl%ael e teﬁgeralure of at least sone of the scaffold is

al tetRd FHAEEHSE RECRCHIT of i o SOFEnEPERITPRORP 165 second, pre-

programmed configuration,.

Preferably, the present invention provides a method of
reshaping an ear or a nose comprising
is providing a scaffold, wherein said scaffold comprises
at least one engaging member as described herein,
introducing at least one engaging member of the scaffold
into a cartilaginous portién of an ear or a nose, and
altering the scaffold to cause the scaffold to transform
20 from its first configuration to its second, pre-programmed
configuration.
Preferably, the temperature-of at least some of the
scaffold ig altered to cause the scaffold to transform from
25 its first configuration to its second, pre-programmed
configuration. Alternatively, or additionally, force may be
applied or released to the scaffold to transform the -

scaffold from one configuration to another.

30 The temperature of the scaffold may be increased or
decreaged to causgse the scaffold to transform £rom its first

configuration to its second, pre-programmed configuration.



25 its first configuration to its second, pre-programred

configuration. Alternatively, or additionally, force ma¥ be applied
or rel eased"PPUAE2%caffold to transformthe scaffold FFYGBANEI0318E

configuration to another. 30 The ter‘rEerature of the scaffol-d may be
i ncreased or decreased to cause théfstaffold to transformfromits

first configuration to its second, pre-programed configuration. WO
2007/ 023296 PCT/ G112006/003181 - 16 It will be understood that the

tenperature ranges desired for transition of the scaffold from one

confi gurationgg owgfptg@ruﬂ@é/rg)&,o@ettﬁgg} ped Q%rg%&t‘?&é@eerﬁ}@"ess of

ani mal / human tissue to heating and cool i ng, 0 tenperature
f1 uct uat demrdrestpéey cnomeisitiatheoihdbe gaaféatd Hoem epeveryday |ife.

Pr ef er abl : r a ' tion
wll r ene??{’ﬁf??@’ﬁr%‘@%‘?d?‘% (L)la{ I?%:%Ieé q%gr g;%p%%%g{x?a%%rgéf%} lfl é%.Qrmst
pr ef eBablog, ahimét Snuddn t ol AOE tid hesthngwand hatokiqpss wared dgfo

ani mal / hyman __tjssue_for, prol o | (gre r .nute) to
Cenper at dPEBeERGREL o5 e O AT erRELRE R ShPPAE Ll brta e

ti ssues amdipgokoagedaexpbier e ¥lediersplyf, the whwoperatorgambsmbeo

tenperatures above this |level is not usual l'X 15 coppatible with |ife.
Sim | arl peadfpddupt Bhe aRFeRehURISTLEPES et o* BRBI B NG perd otstPo

sub- zero Ee eratures | l.i-kel o,d dche 1J5s g / lead in
sone casé gg' ‘??%estarpei{eé u§¥f8?“opoﬁ52%§exﬁo§nws_e gﬁ'e?ﬁe fitsues to
extrege LnRerat Upegots, Prtf al:AhnyvwaY ohdedepodlird 185 ethimad(nbfagne
enbodi ment, wherein the scaffold conprises a, bodX portion and at
| east one&iemyaginy peabenged hpepradferfgreater than minute) to
temperatures above 40 °C may result in permanent damage to
the tissues and prolonged exposure (hours) of the whole
organism to temperatures above this level is not usually
15 compatible with life. Similarly, exposuxe of animal/human
tigsue to prolonged periods to sub-zero temperatures is
likely to damage the tissue and may lead in some cases Lo
frost-bite. Thus prolonged exposure of the tissues to
extreme temperatures is preferably avoided or minimised.
20

.. 1n one embodiment, wherein the scaffold cpmprisas a.
apd . .

body portion and at least one engaging member, the present
invention provides a method comprising '
introducing at least one engaging member of the
‘95 gcaffold into the cartilaginous portion of an ear or a nose
- when the scaffold is at an elevated temperature, and wherein
_ the scaffold transforms from its first configuration to its .
second, pre-programmed configuration as the scafﬁold cools
below a predetermined temperature.

30

Preferably, the scaffold of the present invention is in

a first configuration at room temperature (for example from



i nvention provides a nmethod conprising ' introducing at |east one
engagi ng nmenber of the 25 scaffold into the cartil agi nous portion of
an ear or AVQaW@023¢ten the scaffold is at an el evat ed t ERPEBAGHE181
and wherein the scaffold transforns fromits first.configuration to
its. second, pre-programmed confi-g&7ati on as the scaffold cools
bel ow a predeterm ned tenperature. 30 Preferably, the scaffold of the
present inventionis in a first configuration at roomtenperature
(for exampl eof epT)Wan206¥ @23296 / RGlABZA06/{ARFETRtuké (28xt 0 250)
and at ani mal / human body tenperature (for exanple from35 to 400).
This firsrxagpaei HremtIDEN0°Be . clhved!itpordndicumgtilba seufbel d
above ani r X er t e . about 41 to
cgggggffgﬁﬁﬁﬁlh (ﬁgﬁéé?ﬂé s%%%%gld £§g §E%Hgﬂ Or man

42C, the f rans I'nto a second pre-progranne

conf i gur abldgntempersaaand o fd0Wakipad EByubes1 sehstsrat,i ahky
straight. The scaffold may then be inserted into the animl or human
whi | st t REa$EGL R oFERREGHTS tifit s & SRECEINPFUPERY A ™GShserti ng t he

heat ed seahirebra®yod0 oMY dakmR RwigReapssy hdpsHd i ssue damage is
limted. Oncé the scaffold has been inSerted into the cartil age of

the ear &iPAs3Btiztlynestusihipi dithec 66REGOIEoP2EXEIRN e birsasdesi ng
Wi th wat §he UpRA. SOMA NGy HiGnE alHild LBePLEarPLRYM AIMEY ,
transforminto its first configuration ang to 15 subsequently .renmain
in that cesbpguranfigumrtion enporeaniiag sheapprosd neecafSoBY @ayThi s
may a t u L.hc i dj riJ

ot P Bst Y RES B, B e M O, 130600 hERa 0t I,

appr oxi mineky tB6 $caf@foXl has been inserted into the cartilage of

the ear or nose, it may be rapldly cocled, for example, by
dousging with water. Upon .cooling, the scaffold is pre-
programmed to transform into its first configuration and to
15 subsequently remain in that configuration at a temperature
of approximately 37°C. This may be advantageous since the

mammalian bodies of particular interest to this invention

usually have a temperature of approximately 35 to 40 °C.

20 In another embodiment, the wmethod of the present
iggeq;ion may further comprise manually altering the
conf;guration of the body portion and/or at least one
engaging member- of the scaffold once the scaffold is
positioned in the ear or in the nose.

25 | |

In addition to the methods described above, the.method
of the present invention may further comprise alpering the
temperature of the scaffold to cause the scaffold-to
transform from its second, preﬂpfogrammed configuration to

30 its initiél configuration to allow the scaffold to be

removed from the ear or from the nose.



20 I'n anot her enbodi nent, the nmethod of the present invention may
further conprise manually altering the configuration of the bod
portion an¥@pIwEpz3PWast one engagi ng nenber-of the scaPFHCHEHEERIhe
scaffold is positioned in the ear or in the nose. .25 in addition to
t he met hods descri bed above, the nethod of the present invention may

further conprise altering the tenperature of the scaffold to cause
the scaffold to transformfromits second, pre-programred

configuration to 30 its initial configuration to allow the scaffold

to be ‘remaved fromithe ear or fromthe nose. . 2007023296
PCT/ GB2006/ oo%’i%fler%YrPFglFeFHBPﬁ,m?‘H‘ér% H%%ewvﬁbro% ePFEPBF the

present ihAN@PLHONd hdrriedybpapashlngn asl @lmeid ictiraentemhrohgbugh

the shape nenory material or by_adjacent heating elenents. 5 This may
pernit pFeei SeRROMIBITOMAREIeNapE BY TR ?rtﬁatjflr’lg ﬁ?ﬁ‘temdﬁr’i ng

the insephi Ong G68ss e AHRARENGoRESEESSE Tie dRifwdofHehecpEeskat
invention is mhi'mally “invasive conpared with standard otopl asty
sur gery. impliant hdurim gies dmserideRt PEACHFS | tRANPINR RFPC6FS-
reshapi ng an ear or a nose which carries'a reduced risk of
conplications conpared to the nore extensive dissection required
Wit h standar dThe evévhaiies theuPresgngsiRyeRhEowetsh LHMAMNY present

i nvention_there sh . r ' + 15 fheedhrg,
ki necPBYPE LR NI of (HF oA alD b L S iy 0
underst opglebbat Lheestihdd gbwifieshe pesbedt of i woBRR B Gh & &Pphi ed

quickly. 1t may.take only 10-1 ' 8% L@ S9% £ baths erpared
conpar eanFFhwﬁéﬁseﬁﬂ”ﬁh% 2 retudBd #8 D
to the more extensive dissection required with gtandard
techniques. Thus, by using the method of the present
invention there should be fewer problems with scarring,

15 bleeding, skin necrosis and sharp folds in the cartilage.

Tt will be understood that the scaffold of the present
invention can be applied quickly. It may take only 10-15
minutes to correct both e&rs compared with conventional

20 otoplasty which takes up to 45 minutes for each ea?.

£ wgince the scaffold is buried under the skin and
embedded in the.cartilage. It dbes not suffer the problems
encountered with poor compliance by the patient using non-

25 surgical technigues such as Earbuddies™ or Auri®Clips:

One advantage of using the scaffold of the present
invention is that the outline form of the reshéped nose or
ear is highly predictable and reproducible compared to

30 standard technigues. For exawple, the curvature of the
antihelical fold is highly predictable and reproducible

compared with standard techniques. Thus, there is less rigk



20 otopl asty which takes up to 45 mnutes for each ear. '--Since the
scaffold is buried under the skin and enbedded in the cartilage. | t
does not sOY®&@07AHE6pr obl ens  encountered with poor conpfT&HeWsPI1dlhe
patient using non 25 surgical techniques Such as Earbuddies'' or

Auri (r)dips: One advantage of usihg the scaffold of the present
invention is that the outline formof the reshaped nose or ear is

hi ghly predictable and reproduci ble conpared to 30 standard

t echni ques. pFobrlexanpf gsyureteyr vanpaeedfwitie camtdaiialonedl fold is

hi ghly predictabl e and reproduci bl'e conpared with standard
t echni qu‘é‘g‘?Pfr%%%%’ ‘?‘Fan‘-’efeerf's. | ess risk WD 2007/ 023296 PCT/ GB2006/ 003181
19 of problens of asymetry conpared with conventional otoplasty

surgery. It wi]l b nder sf ood that application, of t resent

i nvention mﬁI?trﬁ%fhtb?rPQ%ﬁfﬁg?ﬁgd%g?g %%?f%%??%ﬁPcﬁgfﬁﬁé gngegg nose
def orgn t ynventide SONE reidladsndeser ihnddiacé heorprdidrorarts, ther ear
exanpl e Earbuddi esTm or. Auricl,ip, which S e used far t ended
peri ods BF BPf@ @?ﬁ%ﬁWﬁ?ﬂkaqﬁi%k%c5PPECF?gﬁoéﬁs$%%ﬁF§%F4Iﬁ? ient. 10
Each aspgetoasafef i ned aboye dranrbadaeabed wukhcany, wibe vaspect

or aspects unless clearly_indicated tg the contrar in particular

any featEPeuFﬁ@iE@feﬂx%@PiﬂﬁrﬁfrHQQ§fQFrEHm%rt%d%%Hﬁ%%ﬁ; may be

combi ned .Wi-1-BANYn 08OST rd® Eﬁaénér @a@heheat ures indicated as being
preferred or . advantageous. Th-a present invention will now be

deschbed_fu}therZ by way of exanple, with reference to the
acconpanyl ng Eégﬂ‘ggﬁect as defined above may be combined with any

other aspect or aspects unless clearly indicated to the
contrary. In particular any feature indicated as being
preferred or advantageous may be combined with any other

15 feature or features indicated as Dbeing preferxred or

advantageous.

Thz present invention will now be described further, by
way of example, with reference to the accompanying drawings,

20 in which:

& «Figures la. and 1lb show schematic illustrations of an

ear;

25 Figures 2a and 2b show photographs of a prominent ear
due to a deformed antihelical fold before and after

treatment;

Figures 3a and 3b show photographs of a prominent ear

30 due to a deep conchal fossa;



20 in which: Figures la. and | b show schematic illustrations of an
ear; 25 Figures 2a and 2b show photographs of a prom nent ear due to
a def or med Vh29OHEIEWal fol d before and after treat nent PCHGCHY0/E035
and 3b show phot ographs of .a prom nent eatr 30.-due-.to. a deep conchal
fossa; WO 2007/ 023296 PCT/ GB2006/ 603881 20 Figures 4a to 4c show
phot ographs of a young child's ear before, during and after
treatnment with Earbuddies(r); Figures 5a and 5b show phot ographs of
an Auriclip(r¥Figurds use andtarslidd pabtagrephefofim Aururg) igh(i); s
Figures 6a to 6¢c show an illustration of a prom nent _ear_ wthout and
with an A8¥i PRYSYei peEielrad &f tard teBateRph et iR fgppuddies®: o
phot ograph of'an Auri(r)strip (Figure Sc); 10 Figures 7a to 7c show
schematic illustrations of one enbodinent of the present invention
bei ng positi oRgguies afe =ad ;54 SHewgphesogaaphns &b ahwisicHam@ iig
illustrations of an _ear scaffold of the present invention; Figures
9a t 059e WSRodchB it 1S HFREAYT &5 GRsPBFighiRRF scaffold of the
present invention being inserted into an ear 20 using an applicator;
Fi gures 10a and 10b show schematic illustrations of an ear before
and after insBighoesofaataces fHay ¢ theUpEE3RRPD ¢hHvRMYIHNeNE

ear without and with an Auri®strip (Figures 6a and 6b

respectively), and photograph of an Auri®strip (Figure 6c¢);

10
Figures 7a to 7c¢ show schematic illustrations of one
embodiment of the present invention being positioned in an
ear;
15 Figures 8a and 8b show schematic illustrations of an

éar scaffold of the present invention;

Figures 9a to 9e show schematic illustrations of an eaxr
scaffold of the present invention being inserted into an ear
20 using an applicator;
Fi - .
W .. . . I
Figures 10a and 10b show schematic illustrations of an

ear before and after insertion of a scaffold of the present

invent;on;
25 ' )

Figures 1la to 1lc show illustrations of an applicator
which may be used to insert the present invention into the
patient;

30 Figures 12a to 12e show the use of the present

invention to correct deep conchal fossa;



Figures Ila to lic showillustrations of an applicator which may be
used to insert the present invention into the patient; 30 Figures
12a to 12eV¥hYPR7/P\6use of the present invention to coPFEEB2HeR)FI81
conchal fossa; WO 2007/023296 PCT/ G112006/003181 - 21 . Figures 13a to
13d show schematic illustrations of2h - nose without a scaffold
(Figure 13a), with a. scaffold (Figures 13b and 13c); and the
scaffold (Figure 13d); 5 Figure 14 shows a preferred enbodi nent of an
applicator for the scaffold of the present invention; Figure 15

shows an enl ed illustrati of a slider, . 1Q . which_nmay for art of
the applicat g’r?%f%rresa lg’gaf:fjollgg S&P"du?%hir%a%%com%l\r%%’r%til\é@? 8?1 % gur e
15 i n pl acee omi dowrppl iscatfdolds (Fhighhe thne) shawh ian skkagdoadld; 15
Figure 17_shows an_appljcator wth | ocat or. deyvi,ce; and.Figures 18a
and 18b Zﬂbﬂ?ﬁ?%é§¥§559i&ﬁ§?dfaBGrFﬁ%nsfﬁégglé;(%ﬁﬂgggpﬁﬁl ator of the
present invention. 20 Figure |a shows a schematic illustration.of the
front view=of a human. ear, showi ng theantihelical fold (1{“ and
the conchal oSN shews RopPralfedirdtHEPHMSHAgE E3) 3PLiFRECRar

nor mal | y£§f Of hal dess BRAKOWERNR! Yrédehe dfvERdi@m the 25 skin (4) This
distance is illustrated in Figure | b, which shows a cross-sectional
view of an ear taken along the line marked X on Figure la. The

phot ograph Fi giker2a =5 el oR @B Aeftaeal1 & dton of a slider
10 which may form part of the applicator for a scaffoid;

Figure 16 shows the slider of Figure 15 in place on an

applicator, such the one shown in Figure 14;

15 Figure 17 shows an applicator with a locator device;

and

Figures 18a and 18b show cross-sections of portion (18)
of the applicator of the present ‘invention.
20
Figure 1a shows a schematic illustration of the front
vidw-0f a human.ear, showing the_antihelical fold (1), and
the conchal fossa (2). In a normal ear the cartilage (3) of
the ear normally protrudes approximately 15 to 17mm ffom the
25 akin (4) This distance isﬂillustrated in Figure 1b, which
shows a cross-sectional view of an ear taken along the line

marked X on Figure la.

The photograph Figure 2a shows a prominent ear due to
30 the absence of, or a poorly formed, antihelical fold. This
may be corrected by creating an antihelical fold as part of

otoplasty (as shown by the dotted line in Figure 2b).



30 the absence of, or a poorly forned, antihelical fold. This my be
corrected by creating an antihelical fold as part of otoplasty (as
shown by t NeO #¥7/8288%| i ne, in Figure 2b). WD 2007/ 023296 PCT/GB2006/003181
PCT/ GB2006/ 003181 22 Figure 3a shows a photograph of a prom.nent
ear due to the presence of a deep é8nchal fossa. Normally, a wedge
of cartilage nust be renoved fromthe ear to reduce the ear's 5

prom nence (as shown in the highlighted section of Figure 3b).
Figures 4a to 4c show photographs of a young child's ear before,

dur ng and af bekubbeabnpo,did yEarhuddhesy 10 FlgNg A3 AR T

child's ear I's prom nent "at brrt OWs an
" Ear buddyhér preaeptaces i s dérp clonlcliad Earsa. Fi Jorme Uiy s rowsesddee of

child's t jgur. a,sho a t ograph of_ _a
Auriclip??%t?%ggée&ﬁgg %?S%?%ﬁ%%P§ﬁ8§ktggpﬁg¥ob$2%ﬁ%%¥aﬁﬂ“%ﬁ?%QFip(r)
i n noke gebaihenc&héadushaim pi(r theahighidgheedovertidn ohf tHhigyuesr
cartilagg hs folded. The Auriclip(r) folds the ear cartilage by
pushi ng P é cartilage frombehind. 20 Figure Ga shows an

illustration of an ear before treatnent. Figure 6b shows an

illustration of an ear with a _Aufistrip(r).in place behind the ear
Lre;ti ng :an aﬁ%ﬁH’éF?cﬁf‘V\é‘fo‘*‘ﬂ.S}ﬁ%l t[@(%ggﬁalﬁsogu?i%‘?‘fr?%lsqﬁl%tﬁ to

size to bhi' behbrd, alress. amd Hfit@ eréatmbanswathitdsidatdon of a
prom nent ear due to the absence of an . antihelical fold. Figure 7b

showd? t Figurenfifl SPAVFsH orisl kst 99gy &NAEln 1FaBEOBH ¢ He Foteritr  of
the ski npbut-Re 48akhofs SER| + ESMREAPeqRs phdBBelini SheBaleild ' s ear.

Figure 4c¢ shows the child's ear after treatment.

Pigure 5a shows a photograph of an Auriclip® in use.
15 Figure S5b shows a photograph of an Auriclip® in more detail.
The Auriclip® has a member over which the ear cartilage is
folded. The Auriclip® folds the ear cartilage by pushing

the cartilage from behind.

20 Figure 6a shows aﬁ illustration of an ear before
treatment. Figure 6b shows an illustratidn‘of an ear with a
Aufistrip®-in place behind the ear creating an antihelical
fold. Figure 6¢ shows Auristripé® cut to size to Eit behind
an éar.

25 ‘

Figure 7a shows an illustration of a prominent ear due
to the absence of an antihelical fold. Figuxre 7b shows
three small.incisions that have been made on the posterior
of the skin of the ear. A small subcutaneous tunnel is made

30 at each incision to allow the ear scaffold to be inserted.
Figure 7c illustrates the scaffolds being inserted and fixed

into an ear.



30 at each incision to allow the ear scaffold to be inserted. Figure
7c illustrates the scaffolds being inserted and fixed into an ear.

WO 2007/ 023¥98M62322882006/ 003181 23 A schematic il | usPCAGERH6EI BN
enbodi nent. of the scaffold of the present invention is shown in
Figure 8a. The body of the scaffold3(6) may conprise nitinol (or a 5
simlar material). The body may conprise bioerodible nmaterial.
Engagi ng nenbers (5) nmay be attached to the body of the scaffold.

The engagi ng nenbers nay be tines,"or prongs to be driven into the

cartil age. g i [t h

pre- progranneg é?o a %1%gf¥ Qﬁ%&reg g?écggga Qﬁgﬁggure 8b) .

Fi gures Saafdccodé oflthmrpmesenuainﬂehtewplaaasboynnsmrﬁmburqﬁSa

iy be. ngfhe BBt ne | B eI B o R FeRbr R e v B e ¢
scaf f ol d simy LhbenaberileD) oyerhe niodiyt heycaotprage bié@rodimmﬂe 10a
shows an illustratign of a cross section_of gforq:lnigr |on
of the SEREPOLAL. Fi B9STEs RS 56 ¢ Revsba FEFREPRE prad

ear. TheoEC@héobdaﬂﬁalae desé gaerhgimeh nehabrst magnbdet besd, tar'reshape
the antihelical faPicl-by a, desired ampuynt, or the earggéﬂahf n%% be
pre- pro@ﬁ&ﬁﬁﬁdtPob%eﬂﬁlﬁf?hl%@%é?Fhlﬁxﬁé&ﬁgé of Tear ¥R Zh

be sel eCtb%E'ltb%%eshQé@rétOrﬁa A% Ri:@uresgihanka thcaispasifad e an
applicator which may be usedyto |nsert the scaffold of the present

i nvedfi onleores OEnCEHVa5ﬁrﬁoé%ﬂgqﬁﬁtﬂﬁ s enbodi nent, the applicator
(8) has

Figures 9a to 9e illustrate one self-explanatory method
-of inserting the scaffold into the cartilage of an ear. The
scaffold méy be mounted on the tip of the applicator (Figure

15 9a). The scaffold may then be deployed into the cartilage

(3).

Figure 10a shows an illustration of a cross section of
an ear before insertion of the sqaffold. Figure 10b shows
20 the scaffold in placé in the ear. The scaffold may be
designed such that it can be bent to reshape the antihelical
fald-by a desired amount, Er the ear'staple may be pre-
programmed to bend with a certaiﬁ degree of curvature which
may be selected before ingertion.
25 .

Figures l1la to 1lc illustrate an applicator which may
be used to insert the scaffold of the present invention into
an ear or .nose. In this embodiment, the applicator (8) has
a battery pack in its handle, which may be switched on to

30 heat the scaffold via switch (7). A txigger may be used to
operate the anvil which drivés the ear staple into the

cartilage. Figure 11b shows an enlarged illustration of the



a battery pack in its handle, which nay be switched on to 30 heat

the. scaffold via switch (7). Atrigger nmay be used to rate th
anvi | whi cVPYYS2%¥he ear. staple into the cartil age. i’—‘?’gﬁﬁ?@o ”?0818?

shows an enlarged illustration of the WD 2007/023296 -

PCT/ GB2006/ 003181 24 anvil (10)~ <thé ear staple is held towards the
end of the applicator (9). Advantageously the ear staple may be held
straight during application to the cartilage. The agplicator i.'s then
slide ofdnwll ddiong t Feeeanrsehpple ti Dalek fraresi aecerdeet ape
upon cooling . fi gurs)l ! cashons, shealiyNg el @ERNLSab1d) may bdierdid of

t he appIO%]ES a?Lc?rat ).(g)Fi gﬁ?es 1%% to fgd Il lTustr a?% cr%%g sections of
an ear sttaplightl8@prbegngpphiention itn dhen ceatidadgor r'€B® proni nence
10 due "tq deep conch 0 FLgur [ jewof an
ear shovﬁ??ght%a%ogcéf% f g%‘aki %igﬁgc%&(’llé)l%ﬁ'&%{]%\eféi %g?s?g%&%ade in the
conchal fosam tw placeutkedsshépel wodrl Hcoliingur eFigByet l¢3ehatoOw a

scaf f ol Figure . 13d)of t 1 S i ti [ i rted into
a hunand’fﬁ‘%%%ﬂ"grﬁ&egf S é?igél 8ge9%$ ?#e dr#(;\s%%l gggéﬁggggﬁ ?Ef'gure
13a). The scaffold is then inserted into the nose cartilage (Figure
13b). The scaffold may be ur, i,n place by drivi. t gagl ng
nmembers i nt o THREEr tieFadl. i%ﬁelggléﬁ%%c? n%:f%/shg’r? %5_8%8 Prﬁa%gf%%md
into thegpiedet eryy nednghapeetteguivtd 3a) .edmn tdicgurect3pronheence
scaffold is. secured to the alar cartjla

es _by.. driving the tines
(engblyi ndueskbaiesp iaorshete TOSFRI | AT O SR 2 tsﬁgen‘a’%%t{’ 8¢
cartil aggs g&ffa{&bﬂﬂﬁ%@ﬁf dacrelshen shepe ofs)t ks aakf abhdiseshapi ng
2

t he nose. Fi gur e shows a preferred enbodi ne 0 appl i cat or
made inﬁ%he conchal foss% to place the scag101&:(%Q).pp

Figures 13a to 13d show a scaffold (Figure 13d)of the
15 present invention being inserted into a human nose. The skin
| _envelope of the nose is released (Figure 12a). The scaffold
is then inserted into the nose cartilage (Figure 13b}. The
scaffold may be secured in place by driving the engaging
members into the cartilage. The scaffold may then be
20 transformed into the predetermined shape (Figure 13¢)., In
Figure 13c, the scaffold is secured to the alar cartilages
pyfdriving the tines (engaging memwbers) into the cartilage.
Once secure, the nasal cartilages preferably conform to the
shape of the scaffold reshaping the nose.
25 ' _

Figure 14 shows a preferred embodiment of an applicator
for the scaffold of the present invention. The applicator
may comprise a handle (19}, a portion (18) on which the
scaffold (not shown) is held prior to insertion by a

30 retaining means (17), and a protruding section (16) which
helps to position the scaffold on the applicator upon

insertion to the nose or ear. The scaffold is positioned on



for the scaffold of the present invention. The applicator

may
conprise a ndl 19), a portion (18) on which the scaffold (not
shown) is ﬁ%‘“—%ﬂ%z{ﬁ%‘"’g% to.insertion by a 30 retaining rreaﬁgT"(%ﬁ[)ﬂ‘gmﬁ}?d a
protrudi ng section (16) which helps to position-the -scaffold on the
applicator upon insertion to the rfos€ or ear. The scaffold is
posi ti oned on WO 2007/023296 PCT/ GB20067/ 003181 25 portion (18) of

the applicator prior to insertion. The portion (18) preferably holds
the scaf@Wdam 4§ P she B IGRIE IRH-OITRE APBFREEAPBr | T hen

i nsert edydtiQdR (Sﬂéi)”;l:sriaﬁ_éféia?j? WEOEs | thd RR83b1ar 1H088e Piglerably
only the 5 portion (18) is inserted into the incision. To facilitate
i nserti GIPHHIHELAPP! | cEROr PPt boarer i hititdiesn inrerappl Lebeor sy be
tapered {ouards; theedist ehe ey HF&fSaD! %i%;f%l}g.bﬁ onPQr Lhon (18) as
shown in Figure 14. The retal ni ng neans 17) may be a groove as
showd i roFtgare (I48)i Asoivkeched hent® Beafingligion.defPgfisdilbtatsst .

The retajni d . n y t al.nd

scaf ol d AR PEE G, TBY, dFpTicREaPTRed Nod IrEASTRky b€ BLOLIRISE,
i nsert ednantie taperPdetewablly the @bsitl argl,dpskedredbigr alasgerthion of -
the mddle finger,. The |ndex,fi r th b .o steady 15

t he applﬁ’%r:‘?b?r?L @'rgéf 8rsa81f]§w?h:éna€)% 1|'1:'(C:%trmflof'a‘r' hg@les?glégﬁgﬁﬁg ?‘%aru%sit oppi ng
further ¢epl ayende @f gpobtreoas (4Bywh i Ritmreode dnteawhickothe

exampl e,

' Pgur e Bt GERYEPoEnESabBFF car T PR AL EnBCRER PO S o

first comid@eaticn red2abbibely tBEadpPhd Caiorsda@Teen irheehhadleinder

the Skln(lS) may be designed such that a finger may be inserted into
it. Preferably the handle is designed for insertion of the
middle finger. The index finger may then be used to steady

15 the app.icator.

Preferably the applicator has stop means for stopping
further deployment of portion (18) into the nose ox ear,
For example, the stop means may be a protruding sectien (18}

20 as shown in Figure 16.

& «preferably .the applicator retains the scaffold in a

first configuration.

25 After the applicaﬁor has been inserted undexr the skin
the scaffold may be deployed into position by pushing the
scaffoldlfrom portion (18) of the applicator and removing
the applicator from Ehe nose or ear. The scaffold may be
deployed from the applicator by means of a slider (20)

30 (Figure 15) which is positioned on the applicator as shown
in Figure 16. The scaffold bends into the pre-programmed

shape as it is deployed from the applicator.



the scaffold may be deployed into position by pushing the scaffold
from portion %8} of the applicator and renoving the aggl icator from
the nose oQHOTBRY scaffol d may be depl oyed from t hePSHFPFEAPEIS1hy
means of a slider (20) 30 (Figure 15) which is:-posi-ti-oned on the
applicator as shown in.Figure 16 € scaffold bends into the
pre-programred , shape as it is deployed fromthe applicator. WO

2007/ 023296 PCT/ GB2006/ 003181 26 The applicator may further

conprise a |locator nmeans (21) attached to the slider (20). The

I t | i hel t t
ocator meanss 1 flasianed hoy NELAlde SRELALY of 4dafakentlies

position of the ntre of t a en It has been iInserted
under th&l)slittacHsics twi theabléder h&2Oper dttsy Mosagpruneanfatst he

scaffol dyis: located. di.rectly ' of_th el
fol d. Ow%ess‘e&(-;anrrep W AP EhLY a0 ELe M0 & T e P el %i"é‘%?géb%%’ The
Fi guse 18mistwowst tiie eressoddcvhen Of lpos thamn lfisefrteleundesf tiod d

applicatar., The scaf.f.ald.(25),is retal a %’)c r prior to

i nserti of- 1 a Jgsré"&\}g' (a%%mo}-’h%h %%‘@% tod[;oer[l on ?’?‘ z g#lgt he '
appl i cat ggaridld hiss Iecamededtikect by scedf otlek heisidleswifsthrt i al |y

snmoot h surface so t insertion of.the.scaffold fromthe_a i cat or

is faci‘?‘rﬁ%ﬁ%dl.caﬁi g‘%@'lesgﬁoﬁﬁa%%%i%? e zaﬂcfceaftr?zﬁ Ve ogfhgﬂéeﬁlgss

20 sectiphn efqpestion (18) of the applicator. In this enbodinment the

scaffold is.designed to have' a roughed surface (23) over at |east
somet®f its body. In order to ease application of such a scaffold

(26), portiong{J8e ML shows the cross section of portion 18 of the
| scaffold applicator. The scaffold (25) is retained on the
applicator prior to insertion in a groove (22) or channel in
portion (18) of the applicator. In thig example the
15 scaffold has a substantially smooth surface so that
insertion of the scaffold from the applicator is

facilitated.

Figure 18b shows posgsible alternative to the cross
20 section of portion (18) of the applicator. In this
embodiment the scaffold is designed to have 'a roughed
sudface  (23) over at least some of its body. In order to
ease application of such a scafféld (26), portion (18} may
héve a further groove (24) or channel to make space for the

25 roughened surface (23).

Embédiment 1
Tn a first example of the present invention, a scaffold
is used to.reshape the antihelical fold of the ear with the

30 aim of correcting a prominent ear (see Figures la and 1b) .



have a further "groove (24) or channel to make space for the 25

roughened surface 523). Enbodinment 1 in a first exanple of the
present i nVEMYER32Y scaffold is used to reshape the ahtPREFEYSI81

fold of the ear with the 30 aimof correcting a proninent: ear -(see
Figures la and | b). WO 2007/:0232962BCT/ GL12006/ 003181 27 In this
exanpl e, to change.the shape of the antihelical fold, a thin strip
of nitinol netal alloy (or material with simlar properties) is

i nserted i nt &% kBi§uBXaTEABOULC sHhiwe dihe KEBR REohle bR lerGadr

aspect ofgiidhe 282hihhERYIR B SnSBldy a8l AN 16% 8Ll RSt&Fid NGNS
(Figures 7a to 7c). The scaffold of the present invention may also
be ef f esimhiarnperprgraded) i it olusrr b diten édgs sypaubaperthespace

anterior C e r ver . d 1 t.ageous
for pl ac%%e%g% tasgﬁ E%tggpggtg eP?%lrgg\%B% taiéérﬁé@%ggg&ggétﬁ ﬁi ghg\n&?@{lra’eiduce-

t he |5 kedudidodnctiatiopherergayenget memdieriqrend Figpreaciai v T® i nsert
it) may becone visible overtine. 15 In this exanple the scaffold is
shaped with several thin "spikes", "prongs" or "tines" along its

| ength (or judte satfdadkd efidihenpiFmerdi dervemttion sbyi pléFilbares 8a

and 8b). _The ,purpgse of these I.kes or._tines is I

scaf f ol oeﬁfc?%ewﬁ% nsé’&&??ﬁylﬁl‘?f?oé? es%baﬂtl %z?éjél So%gfEl %% (gl\gr%lbgzo To

fix the seaffidd dopeldie ofarhel age, acpecdinl lit i peredoappl i cat or

maybe used to hold the scaffold in th%f corrtect.dpositi. n.in relation

to thfe ARTAHAIEYUS JOF BFAFABSRAT (FIYHITI LY BO5Aha Pl gures 9a to

9e) .  MCBeddudess HHis will reduce the likelihood that the engaging
member (and any incision to insert it) may become visible

overtime.

15 In this example the scaffold is shaped with several
thin “spikes”, “prongs” or “tines” along its length (or just
at each end) on one side of the strip (Figures 8a and 8b}.
The pufpose of these spikes or tines is to allow the
scaffold to be fixed securely into the cartilage of the ear.

20 '

To fix the scaffold to the cartilage, a specially
desiigned applicator may be used to hold the scaffold in the
correct position in relation to the antihelical fold of the
ear (Figures 1la, 1b and Figures 9a to %e). Once it is in

25 the correct position (Figure 9a), the applicator is deployed
to drive the tines into the cartilage (Figure 9b). This
method-may be sufficient to hold the scaffold securely
(Figure 9c). Alternatively, it may be necessary to cause
the tin:s to curve over at .their tiPS'(Figu;e 9d) to bind

30 the scaffold more closely to the cartilage.



25 the correct position (Figure 9a), the applicator is deployed to
drive the tines into the cartilage (Figure 9b). This JTB03 P8
suf fi ci ent M2OPE2A2% he scaffol d securely (Figure 9c). %t}ggznatl vely,
it may be necessary to cause the tines to curve over at.their”

tips' (Figure 9d) to bind 30 the sc&Fold more closely to the
cartilage. WD 2007/ 023296 PCT/ GB2006/ 003181 28 Once the scaffold is

secured to the cartilage it _is, either nt .intao_the.desi . Shape by
the user (cau¥iasy ke sCahtrhel Fﬁa?e?lb’f%?%? B:lé‘ grar%:&f‘agré iifd}ssé

al | oned é%@@f‘%éﬂt Qntd RLe- Begraan@hshane tife guee |(obhisifpethatt er
met hod 5 .allows different degrees of curvature H.g be pée-grg rfﬂg@d
into t heahbiksiicd Feler &0 ReefPFBRY) e Kpedi A ¥&Sr &8 BF Curvat ure
of the aptjihelil i [@dqtPe COIBIECT e R erchodny be
measur ed%2 f.n?% Igpr| éa“?%dgé’?%gﬁ é?gghe scaf)few d. The scaffold may t hen
be desi gatliown dptishientmeesivesse A sCUTHREWER (R LOPTHRPEOIREINGY of

correction_woul d ' edct abk e pmg, reproduci bl e conpared
wi th convBR?i oial™ %eec t(r%Llquyues. 15 A possible applicator used to insert
the invention is shown in (Figures ila to Ilc). The applicator may

be_ elect il cally diieit. Tyl L.l hocs hanss s paggamiedl | nto

the nitinol ne activated on command. The _
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reproducible compared with conventional technigues.

15 A ﬁossible applicator used to insert the invention is
shown in (Figures 1la to 1lc). The applicator may be
electrically driven. This allows the shape pre-programmed
into the nitinol metal alloy to be activated on command.

The pre-programmed shapes could include, for example, &

20 éhape where the tines are either straight or curved. The
ability to control the shape of the tines would facilitate
rafioval of the invention from ‘the ear. This might be
necessary to allow the position of the invention to be
adjusted infinitely to produce the desired effect and would

25 remove ally Cconcerm about the learning curve required to

produce a particular outcome.

Tt is anticipated that a maximum of three and a minimum
of one of the scaffolds may be required to proguce the
20 desired curvature of the antihelical fold (Figures 7a to

7¢) once inserted, the inventions would be left in place



25 renove any concern about the learning curve required to produce a
particular outcone. it is anticipated that a maxi num of éhree and a

m ni mum ofYQ#HETBR2he scaffol ds may be required to proBhUESEHESE!
desired curvature of the antihelical- fold (-Figures 7a-to 7c). -Once
inserted, the inventions would be~1 8ft~in pl ace WD 2007/ 023296
PCT/ G112006/ 003181 29 permanently but could be renpved at a | ater
date if problens _were to develop.. Enbodinent 2 5 in a second
enbodi meRETBRNEREL D R MOYLR &%t KEROVED 3k oF R PY Laksedtt #rEBPBRL
deep congRak. cfogseeigee Figures 3a, 3b and Figures 12a to 12e). An
incision is made in the conchal fossa to facilitate 10 invention of
the staple (Figure 12b and 12e). A separate incision is made behind
the ear ERrakiguat he soft tissues to be repositioned (Figure 12b).
The ear is pushed back alongside the head by the desired anpunt
(Figwe 12b). IR a steguirgl isphadsiaendd of hkbe ghresrimierargiiamcisi on
whi ch holdaea1 8N Qfled td xR adoROSLALAM (FILHY &bl ARl L2e).
The engaging nmenbers, for exanple, 't tines or spikes wll “then be
made to Gaeyvebowmd Wighuiewy 1tdse tst dpke.in the correct position
(Figure 12d) as with. the invention for reshaping the antihelical
fold. 20 Enbodinment 3 t'.;En the third enbodi nent of the present
invention a gnaffol«idrs dssectdeo icothectoncheT of aeth nos eEacsida tRtgur es
13a 14° Q%ééftion of the staple (Figure 12b and 12e). A geparate
incision is made behind the ear to allow the soft tissues to
be repositioned (Figure 12b}). The ear is pushed back
alongside the head by the desired amount (Figure 12b). A
staple is inserted through the anterior incision which holds
15 the ear in the desired position (Figure 12c and 12e)}. The
engaging members, for example, the tines or spikes will then
be made to curve over holding the staple in the correct
position (Figure 12d) as with the invention foxr reshaping

the antihelical fold.

20
Embodiment 3
& In the third embodiment of the present invention-'a
scaffold is used to correct a déformed nose (éee Figures 13a
to d).
25

The skin envelope is released from the nose to allow
reshaping of the deformed nasal cartilage. The nose
scaffold used to correct the deformity, in this example,
comprises two bent body portions. Each portion comprises a

30 substantially straight part, and a curved part. The curved
part comprises engaging members which may be used to engage

in the cartilage of the nose.



25 The skin envelope is released fromthe nose to allow reshaping of
the deforned nasal cartilage. The nose scaffold used to correct the
def or mi ty, WOPOOHMi2&2%xanpl e, conprises two bent body pdityGHLV/GEIE,
portion conprises a 30 substantially straight part, and a cur.ved
part. The curved part conpriseS'éﬁéhging menbers whi ch may be used
to engage in the cartilage of the nose. WD 2007/ 023296

PCT/ GB2006/ 003181 30 The scaffold is inserted into the cartil age of
the nasal cavity. The skin envel ope is then draped over. the new

cartil age scaffdldzr2oThesscahfobdhd siddienmecuredihget be ahar

cartilage by driving the engaging menbers into the cartilage. The
engagi nraAEbharay idve t BhaR RERR (kOB S FFTHETEBEReEVER Tt gV

enbodi e f @sgAt invention) to cause the 10 engagi ng
menber s (%%Iscc%ﬁ}}eéﬁl%ﬁtgb t%e'al ar cartilage. In other enbodinents of

t he PBresent invention, the engagi ng nenbers need to curve upon

Lransi i on € 0nd. SESOM ' ¢2PLABE A0TB e O 1 ShboncalBs Cle bhe

scaffold is i |"ace. e nasa age may conformto the new
scaf f ol ddshapey idieviengaghegnusebaraecinto stiwpear¥ilage. ai Fhel. A

cont 1 qur BSTEER o Rrpachea-Pen ReRESE Lot s det BS, BebT8s n | o
or ii) abptleheshbsiintmts of the present invention) to cause the
10 engidging members to curve into the alar cartilage. In other
embodiments of the present invention, the engaging members
need to curve upon transition to a second pre-programmed

configuration.

15 Once the scaffold is in place. The nasal cartilage may

conform to the new scaffold shape, giving. the nose a new

shape.. -

%
3



‘cartilagi nous portion of a nose, wherein the scaffold is formed at

| east in part froma shape-nenory material and is capable of
transformng froma first configuration to a second, pre-progranmed
confjguration, and characterised in 10 that the scaffold conprises a
body portion (6) and a plurality of engaging nmenbers (5) in the form
of prongs extending fromthe body foRlengaging the cartil agi nous
portion of an ear or a nose. 15 2. A scaffold as clained in.claiml,
wherein the scaffold conprises a shape-nmenory material which may be
transf ormedCldinegn a first configuration to a second, pre-programmed
configuration at a predeterm.ned tenperature or over a predeterm ned
tenperature range. 20 3. A scaffold as clainmed in claiml or. claim?2
wherein the firlst cénficgfaldofoy sraghapingnsnreanedlr st aix@eanthehe
second con t JA.S, | -9;@- tr.ai;ne A scaffold
as clainmed %éé%¥€§4n ﬁ§§ Cﬁnfl ﬂﬁggiﬁk #Eegtﬁéﬁéﬁiéégfﬁburatlon IS
in a nors comattribiamihastmperahdnt e arsezondrcohl | yeracherh s the a
const r ai nedealal fug o $62Eh6hbA% HAIPILR MY RIS e ddia 1
preceding 3 T wher &1 n |rst configuration is pre-programmed
to con; orﬁ¢tmﬁdrﬂ¥-§ha¢€ oh pareafran ehepespengry Andeeriad @igsis
clainmed:-in reéai, ..t £LOR f ration
is pre- progég%ﬁgggt con g?ﬁ%%%gtﬁgmﬁﬁgagx%F gﬁngar d?tﬁﬁgékg% A
scaffol d assed:mchzed;narmrm@e@f contiprsddenngand| aharaeerisiad Lhe

first of, the seqond mfoaw abhgpilss SuRshapbiatby esrvadiand the

ot her conflguratlon
plurality of engaging members (5} in the form of prongs

extending from the body for engaging the cartilaginous

portion of an ear or a nose.

15 2. A scaffold as claimed in claim 1, wherein the scaffold
comprises a shape-memory material which may be transformed.
from a first configuration to a second; pre-programmed
configuration at a predetermined temperature or ovexr a

predatermined temperature range.

20
3. A scaffold as claimed in claim 1 or claim 2 wherein the
first comnfiguration is in a constrained state and the second
configuration is in a non-constrained state.

25 4, A scaffold as claimed in claim 1 or ¢laim 2 wherein the

first configuration is in a non-constrained state and the

second configuration is in a constrained state.

5. A scaffold as claimed in any one of the preceding
20 claimns wherein the first configuration is pre-programmed to

coniorm to the shape of an ear or nose.



substantially straight. 10 8. A scaffold as clainmed in claima1,
wherein the body portion (6) is forned at least In part fromthe
shape-nenory material and is capable of transformng froma first
confjguration to a second, pre-programred configuration. 15 9. A
scaffold as clained in any one of the preceding clains, wherein the
at | east one engagi ng nmenber (5) is “formed at least in part fromthe
shape-nenory material "and is capable of transformng froma first
configuration to a secaond, pre-progranmed configuration. 20 10. A

scaffol d as®cl ai e AR BhELGETERIHrERe PRy cPFaPHES Wi i s

sui tabl e foineeshaptnd ddteornidonfiebhisatiod Al pok-bhegeatmedTall. A
scaffold as clained in _any one of the precedin clains, which is

sui tabl e f oFCPESKEPFAERHERRTREI 2P 0% ¥F “FRe ear. 12. A scaffold

as claimed in any one. of the preceding 30 clainms, wherein the

shape- rregmr % ,mat grégéfflglgnasalcllg%mgfd ir?ia?rlz(yelonaen%ft %: gn;ixggc]:ed‘ing
claims wherein the first or the second configuration is
substantially curved and the other configuration is-

gubstantially straight.

10 8. A scaffold as claimed in claim 1, wherein the body
portion (6) is formed at least in part from the shape-memory
material and is capable of transforming from a first

configuration to a second, pre-programmed configuration.

15 9. A scaffold as claimed in any one of the preceding
claims, wherein the at least one engaging member {5) is
formed at least in part from the shape-memory material and
is capable of transforming from a first configuration to a
second, pre-programmed configuratien.

20
10. A scaffold as claimed in any one of the preceding
claims, which is suitable for reshaping Ehe anti-helical

fold of the ear.

25 11. A scaffold as claimed in any one of the preceding
claims, which is suitable for reshaping the conchal fossa of

the ear.

12. A scaffold as claimed in any one of the preceding
30 claims, wﬁerein the shape-memory material is an alloy of

nickel and titanium.



