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Surgical Scaffold The present invention relates to a
scaffold for reshaping an ear or nose of an aninmal,
wee@feerkd y a human, wherein the scaffold is fPCHes2@b6/003181
| east in part froma shape-nenory material or a
plastic material. Proningnt ear and nose deformty is
comon anongst the human popul ation. Firstly the
probl em of ear deformity will be considered. An ear
whi ch projects nore than 17 mmfromthe side of the
head is usually perceived as promnent. By this
estimate, up to S5%Mgilda Ee@ifatidon may be affected.
Both ears are commonly affected, although occasionally
just one side is prom nent. The prom nence may be the

ﬁﬁ@'t%Péién@0°£h¥e£9&65d Q%f@%@@“ 53“'$e|é8§ff59dd for

I gur be the result of a deep
reshapnmmahnfeasaqﬁﬁ495@soi andaQQmal/HHnﬁﬁﬁmakaya boman,

of these abn l.ities ed, ta be addressed
wheran &8 ngc %?%ﬁ?ﬂerﬁs eéfn%.e%"?h%Fe%araég a nun‘o%rrt_’\l\'hterom 2
shapésfk@émoﬁgtrﬁw@éri@]: &fds ep3h 881t heapepbhem of promi nent
ears hese net hods nmay be divided into two

cat egories, those involving otoplasy surgery (a

pﬁ?&@ﬁﬂé&t@afhéﬂ@ Lbe a@eafm;@{ the 83@%Oﬁngmgﬂg§e the

avor di'ng surgery anp es o ese categories
humami pbpubar benbri ef |y di scussed. A nunber of operations

(otoplasty surgery) are available to correct ear
deformties. These vary fromvery invasive procedures

t?lf@@i‘?pﬁhé ?ﬁr@ﬁiéﬂn' 8gech gbRboMLLyi Ryasi we

pr ocedur es. e principle involved in all of these
considered. An ear which projects more than 17 mm from the
side of the head is usually perceived as prominent. By this
estimate, up to 5% of the population may be affected. Both
ears are commonly affected, although occasionally just one
side is prominent. The prominence may be the result of a
poorly formed or absent antihelical fold (Figures 1 and 2).
Or it may be the result of a deep conchal fossa (Figures 1
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
into 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.

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

invasive procedures to reshape the cartilage to minimally
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procedures is reshaping of the cartil age which gives
the ear its prom nence. Standard, invasive, otoplasty
waewogee3dzdé s a | engt hy procedure which takes — PCT/GB2006/003181

approxi mately 90 minutes (45 minutes for one ear) . A

| ar ge nunber of conpllcaggons have been associ ated

wWth this type of surgery. These include: problens

with infection, bleeding, skin necrosis, death from
. ener al _anaest hesi recurren e of t rQm nence,
lnvagévg'BrSFe Vﬁgﬁtroﬁh?cpgéﬁFFP §, 15¥§Eﬁ€ ry? B %Pp&ﬁléhase
procabarpsedgesetnbpingt e eact chage1has Qﬁ@@hcﬁﬁ%es Eﬁbnear

nunbness and col d |ntolerance/sen5|t|V|ty . Mninmally
its PROWANGBCBt opl asty procedures (using needl es or

simlar instrunents) to reshape the cartil age have

fewer conplications and take less tine (15 m nutes for

ethandaryl, , ibutsave, absopllassyseozgeshuli sab aehigewiyng

correctjons of ear promn nence Asymet ry and pal pabl e
procffiFEuhogt Erkel aBbRGranchRtUn CompaRERSwldR M PaLes
for &handaryl. ot aphasgy SUNBELY of complAchUibRE have been

di sadvant age of both standard ot oplasty surgery an
assogiatadl v§thntaseveypeopfastydprvcedThesei énchatle:

e 590 ost tralnln (0]
b O T e R Bh Y ot SR Y R BBk ey Bhorare. from
genetrad ampsakbthesiat heetirsent8- 28 casepraménkhkel ykkaohe or
redictable.  There is currentlﬁéno means by which

up
hypefﬁggpééﬁ BE2ET O Eed?SYUMGHEYd BBHRABE St AB2FPOBLERS

<whe@éseﬁéa&sgtmaee ohQB! BSLY SUEPET YaRYehAhpABYLCERaNAYA 4
been devel oped to correct
intolerance/sensitivity.

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 éuccessful at achieving corrections of ear
prominence. Asymmetry and palpable sharp edges are also

more common compared with standard otoplasty surgery.

£ <A Further . disadvantage of both standard otoplasty
surgery and minimally invasive dﬁoplasty procedures is that
surgeons must undergo lengthy and costly training to learn
the relevant surgical techniques. Furthermore, the results
of the first 10-20 cases are 1ikeiy to be unpredictable.

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

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

prominent ears, which avoid surgery altogether.
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prom nent ears, which avoid surgery altogether. An
exanpl e of such a device is known as Earbuddi es(tn).
wa@rooioe2be and for a variab le tinme afterwards PCpGBR006/003181
six months) , the cartilage of the human ear remains
soft and defornable. Therefare, external forces
applied to the cartilage can result in permanent
changes to its shape. After six nonths, the cartil age
be fier d . [.esk st o_def.or nAt.i.0n. .,
RNl e T i =t e
At hivbhtagd B6rt hevdefiabhabtineyabtetrhardar tupage. sAx

: jece of soft . wire coat in silicone (for confort) is

monﬁ%%fUeghgnaaﬁFigggepﬂ?oggﬁeﬂBﬂ?EiSéroFgWﬁénéaﬁogﬁdand

defoapgidl &Nt oTRESEELOR, (EkOEFAS1480kBe4Chpp1ThE €8T EHLage
mpul ds its shape to that of the ear buddy and any

carhi b PchldR F8SHEr Bt RETMABEBL Ahangasi ba ohshehaphe

vi i d Lg.ayxai f r ite_for_ the
AeSEEVER AR \Spntat LSOl LOADE MR L ore
reshtpant Bap bddfoesétipnar eInetjesAtesssfuly yhepsusedlifie,

children up, to the e of _about 6 _nonths. Thereafter,
earfMAEEEY PRk R OUEESSrors FRFroSRAPRBLL A gL REOF e e
carthBdgé he Appiatensedsote weABI BohPel! 2pesti 91 8%8REL (2B

effect makes it inpractical to use. This is conpounded
comiprihels fapeidedgaadxpiasey ontehbhehplutsitle wil ther par

o =Y: Ln_r Vi h plint, thereb
e TP P BHRE LR, (HLal PR AP b BT BRGegrega Tate
mouldis cht avehaset he hked bortkargerybuadignand asyAbtbmihence
. dip. TQ& Aur i %rl cl “ﬁ agplies entle, continuous, _
18 %&%é#%%? pr edShF e RECT R %?tPPagEWthFh@egaFelhstﬁéed is
avaiBbPd Sfohhenanikpeliteatofolde(FLQUEESal » 5

http://www.earbuddies.co.uk/pws/index.hfm. Earbuddies™ are

very successful when used in children up to the age of about
6 months. Thereafter, the cartilage 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

compoundéd by the increasing dexterity of the child who will
try (and usually succeed) in removing the splint, thereby

reduecing its effectiveness.

An altermnative device, which avoids the need for
surgery is 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,
6). This deforms the cartilage in this area over a
prolonged period of time to make the ears lie flatter
against the head. The Auri®Clip forms part of the patented

Auri®Method which consists of three products:
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6 ) . This deforns the cartilage in this area over a
prol onged period of tine to nake the ears lie flatter
w@oai7ns29¢ he head. The Auri (r) Cip forns pareCDGBRIVE/003181
patented Auri’ (r)Method which consists of three
products:i ) The Auri .(r) 4CLip. ii) The Auri (r)
Strip, a special plaster. iii) The Auri (r) Protective
Spray. According to the manufacturer, the Auri (r)
Cipis;p bra Brhg 1 1nch (2.5 cn) on all sides
whi ch |sﬁf|x @gtgﬁgﬁe&%gg'during t he ni ght or day
(Figuresiba and BAhyi®strippnai specobltplaetparts: the
part behlnd iﬂe ear , .the in front of the ear, and
a | ock. ht Baei Apr} §FPFgCF§V% YBF§Ythin (0.2 mm
thick), transparent and doubl e-si ded nedi cal adhesive
material that is invisible when worn and can al so be
us%@c@ﬁdi@ghb@ethﬁemaﬂvfh@tutar f bhd pErglcespbast @ brace
The. L t t| used taget he
meag&%hn% k %ﬁgﬁ( %' $%9a§§ Ur | ? Sygl ﬁtﬁsp?g§8 t‘t“O the
earpdmhim@stMetﬁlgktnorraayauFo@uﬂeg ta anel enged wsage
of the Auri (r) Cip. The makers claimthat 3 to 6
Conﬁbﬁ?%soﬁrE%¥%%nPaF§SenBB@hP?Bth%%%lﬁdpéhﬁaﬁéﬁt Eheepprt

in MebSri HEOLRBLLQP, Ofnkhg Y§§k0fTﬁQeAg§Y®§€rhE auai! ghk-e

fromhttp -7 /ww . aur i nethod n | ndex
thlﬂhléot%cmM|QUEChhs thendpsaananaagedohhﬂethedeﬂlpsdlcal

use skin ir |% n_sone patients. Furthernore

€L Attt HBbkiors, Rt raeoRe, it beHonprcran aleo
be Nose ﬂ@f@é@h&p@Stnéeaatsﬁemgaapnfbmdtmglbuﬂaa 6a to 6¢c).

popul ation. Deformties of the nose include, for
Thee&gﬁbﬁgrotectlve Spray is used together with the
Auri®Clip and Auri®Strip to prevent problems with skin
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.

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

cerrection of the deformities may not be complete.

Nose deformities are also common in the human
population. Deformities of the nose include, for example,
having a broad tip, bifid tip or cleft tip. Rhinoplasty
(nose shaping surgery) has conventionally been used to
address these deformities. Noses may be made smaller using
reduction rhinoplasty, or enlarged using augmentation
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
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having a broad tip, bifid tip or cleft tip.

Rhi nopl asty (nose shaping surgery) has conventionally
whewnoeeed to address these deformties. NosesPOHGBR@®6/003181

made smal | er using reduction rhinoplasty, -or enlarged

usi ng augnentation rhi nopsasty. Such surgery usually

i nvol ves separating the skin of the nose fromits

supporting framework of bone and cartilage. In

t j liast bo dt
the TSR Ry MR T b bR BaR et e
apprappmetieiyt eing -did-1tchiofd whe rdee ndse, rdlatietdlty wlgy to
easy ta_reshape. .In contrast, cartilage, which forns
reshy éey' remdl oAy ARG (Fnds 29 r‘“&laﬂl"r Wi G AR ying
two-teshaRs. 1Bhire liag iR@hi ulmrionly 4 fx@sﬂéf'ﬁ% Ui pripf s the
nose . There are several disadvantages of conventiona
Par b GELas o uerdore Xdepltep tafadit inosdi ssection of the
nose may danage nasal cartilages. There is also a risk
of skin necrosis. Furthernore, asymetry may be made
wdlheer b p reusgeeyra 1Caritdd dagen mgaft © farerafdradi dranishor t

._suppl especially in revision procedure and in cleft
rnindel ek Yes . Tir CHETWISe, LRGPt RS Gri@Torierbhe nose
may lGBREIGRY naRd 1t ke rsungey nusthdhie highlssk 1484k of skin

Jraining of a sufficiently skilled surgeon to perform
necrofgilfopl ASEFhesmonee GENIWELIRY ard dosmade Monsoydry

e [ % S convent.ional rhinoplasty to
Surgiehq?'paﬁagfr?g ﬁﬁ%h %g%r%ata%n O%E:ye &M AP ter e
espeicsiadlyi sk akvddvers @roeaeiiren ami iev el ddratih guedds .

%gg. eneral anaesthetic. Furthernore, the results of
Furt ag’ff;?fnﬁ?ebgpﬁﬂfatéaﬁr& &% o ET resgihter iancehay be

surg%{@)zlg e tRahligtukardys 19— d he il A AUBS UM e e dig 1y
skilled 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
surgery may be unpredictable and irregularities may be

observed, particularly on the tip or dorsum. There is also

a #£1sk of recurrence of the deformity.

The present invention aims to address at least some

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 i) attached to the
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/ oxr
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a- 1 s k of recurrence of the deformty. The present
invention ains to address at | east sonme of the
w@e@blozdzee and di sadvant ages of the prior art. PCT/GBRi0RH03181
to a first aspect of the present invention there is
provi ded a scaffold for- reshaping an ear or a nose,
the scaffold being configured to be i ) attached to
the cartilagi nous portion of an ear or ii) attached to

a. pl&g%1Eah%%e§gﬁﬁ9uﬁgaoag'gg %%1%h%fn%?%n§@8?ﬁT Y W8 a

scaffold is torne art froma
flrSSh&pafagmmaylmateplaIsandhdorprﬁ—pr&gxpha&ﬂ c
conf material., and is capable of transformng froma first
%gﬁflﬁﬁthlon to a second, pre-progranmed
configuration . Preferably, the scaffold for reshaping
an ear or a nose conprises a body portion and at | east

oR&céRFalng FERvEcatérlehdagi rg st iow Bin @@lrn@;s a nose
comp?‘::ﬂge' O%. %fod %?‘FCZLBE'I Ando3% l%%rte'o%et @?{1@%&% m?[o lrr%ln{gasér

or med in part froma shape-ne
for angbgnn@ mhastamtaaagQMEMSa@@ntaomamﬁbbm.@hr or a nose,

tran rman m,a first configurati,on to a second,
whergi 8 BhE Bt eATR, GhiReroRt 1% s ddo RIS e A he
shapBl-@efdiryl Reekiian Bhavodes p1rRihied nRftJragharifg @an
ear or a nose conprising providing a scaffold as

capabaec pifp daaasspaningt faenciond iaet et igwmatgon e a
secoffil LAl b0 A8 18,0059 And al tering the

CUSE the s¢ 16 transformfromits
first conflguratlon to its second, preprogranmred

'In a second aspect, the present invention provides a
method of reshaping an ear or a nose comprising

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-

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
releasably retaining the scaffold and means for deploying

the scaffold intc the ear or nose.

By the term "scaffold" as used herein is meant any
biocompatible structure or framework, which may be used to
reshape an ear or a nose. Preferably, upon implantation
into a patient the scaffold does not adversely react with a

patient.
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configuration. - -In a th ird aspect, the present
i nvention provides an applicator for inserting the
waeaf7ozd2ge as defined herein into an ear or nosSECT/GB2006/003181
apparatus conprising neans for releasably retaining
the scaffold and neans _-fgr .deploying the scaffold into
the ear or nose. By the term"scaffold" as used herein
is nmeant any bioconpatible structure or framework,
whi ch may be used to reshape an ear or a nose.
Preferably, upon inplantation into a patient the
sthéf sbdfdods maty hdveunsehpleedor wekhapipat cwt ahhe -
.scaffo y be suitabl e for reshaping the antihelica
hell‘f:%?df&ligtgg Eg‘F §Rd/ a8537 fBF F@ghaﬁﬁﬁa%tlﬁa EBfcRgpchal
fogsshossarpt the ear. The scaffold for reshaping an ear or
nose nmay conprise a body portion and at |east one
engagi ng nmenber for engaging in the cartil agi nous
p [ .engagi in._t artil agi
pﬁ‘%i %ﬁag%oia €8l %sflgé;éﬁgvgﬁygggfhgrbggs% bl %%m%?li%e

a nose, resp y portion

| a botihepseafibal dntiontr @ehapi ogeabngayiog achbee Ty kaveging

) t he shape or substantially the shape of a rectangle, a
in tREuERECLA2PREANShBAESLCOR Bfr 8Pe®38r C&ndLke £TLEGH ST 18y

the bhiegukbahinBokybedtenn bk hhaokady Rapki-envehgne has
corners; it may be advantageous to round the corners

or edges or otherwi se alter them such that there are

S U AL SIS, RISEB MRS SegTlp Oy cax
or athesbo@yypoekicorhel shhpeeat scaktalnd iwillhy the shape of a
rectangle, a square, a rhombohedra, a circle, or another
regular or irregular polyhedron. If the body portion shape
has corners, it may 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.

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 from 5 to 25 millimetres'long, from 5 to 9
millimetres wide and from 0.2 to 1.8 millimetres thick.

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

be an irregular polyhedron.
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be fromO to 35 mllinmetres long, fromO to 10

mllinmetres wi e-and fromO to 2 mllinetres thick.
worrg/oped erably, it will be from5 to 25 m | | POEGB2®6/003181

long, from5 to 9 millimetres wide and from0.2 to 1.8

mllimetres thick. Most-pgeferably, it will be from'10

to 20 mllinetres long, from4 to 8 mllinetres w de

and from0.5to 1.5 miIlinetres thick. Preferably, the

bedy. frhiqn f t .caf f i | .
i rregul gr ol y‘ﬂ{eedrﬂgﬁi.}g%g%ggﬁ yof}l %hﬂég 6160 yeep%]%ﬁfo%l%fwul
havet ke lreogrels cdf fiotah id [tchake ma Uleingithresf, fwioda2Ftam 36 to

15 RS SR Gin GRS A5 hRR (B or® Tl Timetres.
MoreP iffediealtinny 1 t&l@%ﬂyp?ﬁﬂiﬁfbrf Hort hdagsssldoidhg wil
r

wll be have a length from25 to 30 mllinmetres, a
be hgvst Ir deriatdmBram 250 4R 130 metlldmefime s taiwidids ohffrom

5 tJ r1Q)mn9r itn%tz_fe% rg.rld ' I'Li%ﬁcneﬂ %ferﬁpclxﬁ/’o t§1etc>erb.g i ng
menber for engaging in the cartilaginous portion of an

millearetiresof suitabl e dinensions for engaging in the
cartilagi nous portion of an ear, w thout the risk of

protrudi ng through the skin of the ear. Simlarly, the

engaFiIAUBAD&nd Unftaad Menided HoN0sgMidg in the
_preferably "be of a suitable size for engaging in the
cartidsginews idearfeiorbiaf witt et ditsheo § i sski toib i olimatiigons

t h [ L 6 . o nder.st god by the skilled
zor SHEMRNG AP A st R ST A Ul Tt diuc
the dizk off tgmteardiolg dseudgh Wi lskie stafiolshits to be

inmplanted. Hence jt may vary for a child and for an

Simidapky, ﬁr@:%%ng{ H‘Lﬁ“&?g}%\gﬁ% engaging in the nose will

preferably be of a suitable size for engaging in the nasal
cartilage, but without the risk of protruding through the
skin. 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 is to be implanted. Hence it may
vary for a child and for an adult. Preferably, the engaging
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 from 0 to 5 millimetres long and from
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.

Preferably, the engaging members for engaging in the

nose cartilage will be from 0 to 5 millimetres and 0 to 1.5
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menber has dinensions of |ess than, or equal to the
cartil agi nous portion of the ear of nose. Preferably,
wo b@7er299i ng nenbers for engaging in the ear PEF/GBR@GO03181
wll be fromO to 5 mllimetres long and fromO to 1.5
mllinetres in dianeter. dbore preferably, the engaging
menbers for engaging in the ear cartilage will be from
l1tod4 mllimetres long and from0.5to 1 mllinmetres
s 7l i te r Ly-.th gi r.s f
ml“elﬁ‘ge%?%g “horE BLEERRAbLL EE b FiASheedes 10ng
and firom Getr & andiQltimetrew lihi detmeserVore preferably,
from1lto 4 milinetres long and fromO0.5 to 1
mllimetres in dianeter. The engagi ng nmerbers.on a
pahii enbatiBgdineRBEs0BNTBY phave e S ¥Ry gt ANdlay
or wdth as one other engagi ng nenbers on a given body
havepghe gameAleaghlt prdl/pr atldtéass oRe OVYey waansHer s
v dLEf t | ang/ i ot.her
membggéagﬁhg %é%%érggﬁgépgﬁgg%%bod%ﬁgﬁﬁﬁ%§¥&%¢§f2&&&%%St
one ahnlgagigaginegbeerbeny bave pakdtifcerentbddngrer tairely ou | |

) Il be of equal |ength and/or w dth. The_engagi ng .
widthy f5eAEOGHSENEPGREEA ERPER O8n Snf-Y SFb PENAMIE: e

Prefiefal1§,f anM ehgsBikes meRiRRES onl laN@SrtAlcldd Mldcal
.or branched protfusions. Preferably, the scaffol
portdempiiides adlpber alfi epuefl drgadingneidremsiditt.endi ng
fromthe body portion. The nunber o f engagi ng nenbers
per body portion nmay be varied dependi ng on the
dafher knbygheigh geabieiec ofd ther efreysabity invehdiedy mwiy,| for
have at | east two engagin ,
example, be in the form °of spikes, prongs, tines, or
cylindrical or branched protrusions. Preferably, the
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.
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

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

centre of the body portion.
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menbers, nore preferably it wll have at |east four

nost preferably at |east six.- The engagi ng nenbers
woreop7/023206 r anged symetrical ly, or asynmetri caPCG8R006/003181

the body portion. The engagi ng nenbers .nay all be

posi tioned on the face-oflot ke body portion.

Alternatively, at |east one o f the engagi n§ nenbers

may protrude froma different face of the body

portion. The engagi ng nenbers nay be positioned

towards the edge of the body portion, or/ and towards

t H&'c said Fa e BERRBMT G BRE SSaffsial dlorthe

pred&athap g %neﬂ{aaf;:ctoﬁg%ﬁvﬁ h%) %c@{] ‘Sgg;fﬁidx{‘ A QL MRy

conprise a body ng nenbers. Such
engag iggpifanlnrmy Sardielad dqaffrel desy dob goslid idon tihe t he
ear. or_nqse by, for example, the overlying skin. It
aes 13X FodB3om i cain S & S Sl VAh G gl T
oveIBANRES SKid .be tusefhy bd hepireseflol et i D@t #d1 @
. may sinplify application and/ or renmoval of the .
withouHy fIpisld Meghatse tearPrusfsseln i rrgrRsat whaiention

. f ol f . £ ] i is i h
as fits MRl \Qnibadley Bl ord THETL I 2P 3 | the Ne
scafdigapitny Menbertdie dar eone revdwodi erdfafalihe, prlesenthe
scatfO TR DaNF G AT T A e At i diriprior
surfEmOtdr sWd age:, His 84 0ms1d hes seafdald ér@@é{fix@@Si Iy

depl oyed in or renoved fromthe nose or ear. In this
memkgitfodi ment it is preferable for the body not to
conpri se engagi ng nenbers . When no engagi ng
In one embodiment of the present invention, it is
advantageous for a substantial part of the body of the
scaffold to have a substantially smooth surface. 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

members are present on the scaffold it has been found to be
advantageous for the body of the scaffold to have a width of
less~than 10 miilimetres, preferably less than 5 millimetres
and most preferably less than 3 millimetres. The length of
the body is preferably greater than 10 millimetres, more
preferably greater than 12 millimetres and most preferably
less 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

the cartilage and the scaffold are not sufficient in order

to allow the cartilage to grip the cartilage satisfactorily.
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menbers are present on the scaffold it has been found
to be advant ageous for the body of the scaffold to
whaonad/0z3206 dt h of | ess-- -than 10 m || inmetres, PCT/GB2006/003181
preferably less than 5 m.llimetres and nost. preferably
less than 3 millinmetres 11The | ength of the body is
preferably greater than 10 mllinmetres, nore
preferably greater than 12 mllinmetres and nost

pmefarahkyhéESSmbbamméﬁthEItﬁ@tpgésenEthQéhth%hkﬁﬁ
to_be bound_by_any theory the present inventors have
bodyyPEcbher éaaﬁﬁaidmﬁéndﬁﬁégnéﬁgﬁﬁ shath&hgcArislktdongl

conth@%SbEE@EeﬂotﬁblEEHEEBFE ang Eﬁéf%a§E§1Q§eewa@g'E% place

menbers, the frictional forces between t car
in thadneae QCaé&nldsanecneassdftompeMEdlnooadecafﬁoaulwwlch

he to the cartila satisfactorily.In
has é Hg E %%g%ﬁ ﬁaﬂ?ggfSPﬁ%aﬁFeseﬁganWéﬁtgSnaFHéeUﬁﬁy
for ékambEe$CB§f@éﬁlgﬁlﬁgstﬁéeécéﬁfbmatshBﬁ thhet benakast a

contact between the scaffold and the cartilage when in

portbPﬁc@f Eh?h%uﬁ5§§eone5Pe|§Cﬁﬁépé§séésc§nﬁaﬂ§B sorgace.
In o$@atfebde Q% f§c§t§#ﬁsgfngh@b|¥nsgﬂ Eglﬁgﬁgacﬁﬁe

Thi s may eve or exa igning
scaf§oafif ohy bec@eshgneétsbeahataopmytaopootlbheosuthace
h surfgcg In order to ease

Scafgf %hg scaffold hasda ro#%

Bt BaTi Bn° BrIRGRRT AR EABEEY nBRE, CPReTSRAEROPE RRY tHED

is sflestanedpseréhablontieacpath®npelttiBs seathel dchascaq
roughened surface, and the remaining portionis

has 3npovalepeafsnabrget ABdcEher afgpoperbhons ehe scaff ol d
sur f n e i Qps
cuns B o FYOREIS B 855 U IREL SRS

scafﬁohdfbhd0|nh® hbeenoseecar ¢ace(See &Rampxanplguiegue®) .
18b) . Preferably the body portion of the scaffold is
t apered

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
first. The tapering of the scaffold preferably decreases '
the lateral damage méde to the skin when the scaffold is

ingerted or removed.

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

cartilagel

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
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to narrow at one end. More preferably the body portion
will taper to a narrower head end, and have a w der
wao aio7/02286 The head end bei ng designed to be i PCEGB2w@6/003181
into the patient first. The tapering of the scaffold
preferably decrease s _-1phe lateral danage nade to ‘
the skin when the scaffold is in&erted or renoved. The
-edges of the scaffold may be straight, curved, wavy,
leagBeEfat ascopii-pat.i b ant.age f.or
G a2 R4t Fo  DE oPrar ST L8 PRat Ehy adgs dagkges
Altewpphivhdéyskiheaadapfolddesynbeedasdihordgecobet haken out

affold to e cartilage .. It wll under st ood t hat
ot tﬁ%epggéFFgl8%P8F’rggﬁaﬁgﬁﬁpéﬁ'eiksﬁrggaﬁo§¥°n¥§aﬁé' or
lessderRagnetlet gestayokrnitbe bady 8fixt henpakient for a
substantial length of tinme, for exanple, atleast two
years, or nore preferably at |east five years.
r [ , oEN c i gne e
e Snr o RS Bt B kot B UE MR RelCar,
leastwbnypars, fopml esshahanmemneryeabteatallesaadybanaspiastic
. nnnhgs. The scaf% | d gf theﬁgresent i_nventiagn is
mateF it hed gt tPe 8PP paF t CFRBI 8X VA e frefofy TAKEES i al
conf 8§0r8ti8nptashi eABLE! | BreaBlobSammBALLENef quration.
transformng froma first configuration to a second,
pre-programed configuration. The first and/ or second
c i gL [ t f . in nstrai ‘
ofHL! BtERk BMarbei HOER LEhe Rk aRTgh o8, FRYrbFEr 280
may beningarabhebrasned oonat nahnrednstaténandstheesecond
P congiguragiog,is in a_non- constrained or vice versa.
refera , the first configuration is in constrained state

and the second configuration is in a non-constrained or vice

versa.

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

other configuration is substantially straight.

Preferably, the first and/or second configuration of
thé scaffold is pre-programmed to conform to the shape of
the ear or ;he nose. For examplé, it may be pre-programmed
to be substantially the shape of, or at least part of the
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
shape-memory material and is capable of transforming from a
first configuration to a second, pre-programmed

configuration.
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Preferably, either the first or the second pre
progranmmed configuration is substantially curved and

wao b@7oe2e6 configuration is substantially straP@hiGB2006/003181

Preferably, the first and/or second configuration of t
scaffold is .pre-programmed.to conformto the shape of
the ear or the nose. For exanple, it may be
pre-programmed to be substantially the shape of , or
at least part of the shape of, an antihelical fold, a
conchal fossa, or a nasal cavity. Preferably, the body
paitel derand/stiars-neasaty arecangdgi ng meyibderkmmayh hiem the
fornmed at. least, in_part fromthe s e - enor _
At oo BBy Lo ol eSS0 701 T G i, gt al
whic#ORfs Gepaldlen dfo tBa3REUhiR ERIPH aBA configuration
configuration. The term "shape -nenmory material” 1s
to apsielcoatowprier e ranme\s aifd@ i@ taion + héfhigr mathyeebe
.. define teris ' i apabl e of transform ng
J‘,mtﬂ%gr%laa%fy?%s?:hcgglﬁ glglr &i\%mg%}taﬁlg%s'econd, pr e- programed
configuration. This may be initiated by a change in

tenperature. The shape nenory nmaterial of the present
i N PR S\ I Ya TS Lo 1Yy W @ rﬂéﬁﬁ%'tlon may

be PHNMAI a1Ef &2k Yondhe rldd® Yedmies: @ shape menory
.alloy of nickel and titanium "Most preferably, the

al | oy conprises approxi mtely 50% ni ckel and 50%

tidan um i,ght_.of the total co sition,

PRSP IR 1 e e S By oy of

nick¥leseid dimeenitinon iMosd grierdngisl i sstosetidn ddnprises
atent no.

appé%ximately 50% nickel and 50% titanium by weight of the

total composition.

Preferably, the nickel titanium alloy used in the
present invention is of the type disclosed in US patent mno.
3,174,851, which is known as "Nitinol". Details of such
materials may be found is NASA Publication SP 5110 entitle
"55-NITINOL"- The Alloy with a Memory, Its physical
Metallurgy, Properties, and Applications, C.M. Jackson et
al¥; <1972. Many other materials having similar

characteristics are well known.

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

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

from 1-2 °C. Preferably, the temperature range over which
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3,174,851, which is known as "Nitinol". Details of

such materials may be found is NASA Publication SP
wWGmoozeé tle "S5-NITINCL"- The Alloy with a MEDGH2006/003181

Its physical Metallurgy, Properties; and Applications,

CM Jackson et a.T; -19724 Many ot her materials havi ng

simlar characteristlcs are well known. The property

of nitinol which may be exploited in the present

nt o §to activate
secohriem:nryheotlt:latswhﬁmguhmthe&t iegheaabiwng it to
specific tenperatures. Using this property, it is
possible to control the point at which the nitinol
chapgesashapg be %&hp@e%@a@ lnb@n%%g maR¥ %Bﬁm!’p%*i'sﬁé a
within froml to 5C and nost preferably within from
plastig pgterppéf ewa@r:y mabrebEem@Kap@ﬂ@srcaﬁge 8hdis material
i ¢h ffold c mth fII‘S Q t se
may g’%d% g?:ﬁ? H%gg‘%{)? Eﬁ? %%% i rst conf g %\‘ta S?lgpe %%m%ry
propeaitiew. The scaffold of the present invention may
conprise a plastic material, which may be
thernoplastic. This material may be bi odegradabl e.

Forbheraphie, LheMB¥aRa%e SRARSTRER % PAGRRLU §Riterial
Preferably; the scaffold conprises a plastic nmateri al

the EE&%@BhanchgﬂéQS ?QFE t%ler% Erogpéwgécg t%%%/%r the

. whichhiishai bmdbggdelgbéeam/mdmoahsgm@@rlbaml@stomer with

h
oneof, SO, YGHE-RIR0C TR REORELES GRATLAS Gy be

foun&ieahn mkeag)talApéwlicéO@*échlﬁmm@{yes friguchy ormt erExain@les of
i nclude, but are not limted to, poly(ecaprol actone) ,
suchomatteose lbased ludecr Ypsitalalties algite liwditedi ¢ios, palivele may

caproiasé%%tng?s,’l Sé%d E)osrg %ms)éc{ ndlcq:)gf%ril:%ﬂi)ls%fb%e marg:drodlols

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

. poly(e-caprolactone)diol.

The scaffold of the present invention may comprise
bioabsorbable or a biodegradable'material, which may be a
polymer or a copolymer. Examples of biocabsorbable materials
Wthh may be used in the present invention include, but are
not Timited to, synthetic materials such as polyacetic acid,
polyglycolic acid, polydioxanone, polytrimethylene
carbonate, poly(ethylene carbonate), poly(iminocarbonates),
polycaprolactone, pblyhydroxybutyrate, polyalkylene
oxalates, polyalkylene succinates, poly(maleic acid),
poly(1l,3-propylene malonate), poly(ethylene terephthalate),
poly (amino acids) and VICRYL™ (a bioabsorbable copolymer of
glycolide and lactide). Preferably, the bioabsorbable
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
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poly (e-caprolactone) diol . The scaffold of the

present invention nay conprise bioabsorbable or a
whrwdezracabl e material, which may be a pol ynepCDGB2006/003181

copol yner. Exanpl es of bi oabsorbable materials which

may be used in the presemt invention include, but are

not limted to , synthetic materials such as

pol yacetic acid, polyglycolic .acid, polydi oxanone,

streﬁ@tﬁt%kBBEQ¥E@QeaﬁarQBQ@E§t'B%!%a%%tQ%l%ﬁ%e%a%ggn%%%)’
poly (i nm nocarbonates) |, oﬁycaprolactghe,'
scafpeldhnydr oxybutyrate , pol yal kyl ene oxal at es,
pol yal kyl ene succi nates, poly(maleic acid), poly (1,
3-propyl ene mal onate) , poly (ethylene terephthal ate)

, Onel yspaptnefaehdsprandnyl ERVehtAbn( 3rBi-9aRs0LPARKB A
copol yner of glycolide and lactide) . Preferably, the

of rBFR3aBiBFLABI E2KnPEr PaRORS §OEBIYEi8¥anone honopol ymer
I bWk li1Re YndeLskQe a .seleetlon of a suitable
a%gorbaélg mat er1 al gﬁ%% gg%g%éﬁgﬁ %%gﬁgpéctors as the
déstredurinpvest Lleagthppropert ke ardf&bidr phionanaker
or areguired for the scaffold. One aspect of the present
[ v%ﬁt?Sﬁ provi des a nethod of reshaping an ear or a

NS EeeOAPr LRENgcREOYi i B8 aateal takdsaardesaribed
.herein, introducing at |east part of the scaffold into

Erangforyr LpmaikgsEitfl apnéiprgathenssaf fobdsegopduspre-
prog&QﬁméﬁaﬁgﬂkQHEQaEE@HSfOr”1fr°"1its first configuration
: ’ X

0 Its secon pre programed configuration.
Preferably, the present invention provides a nethod of

Preferably, the present invention provides a method of
reshaping an ear or a nose comprising

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 portidn of an ear or a nose, and
altering the scaffold to cause the scaffold to transform
from its first configuration to its second, pre-programmed
configuration.

Preferably, the temperature'of at least some of the
scaffold is altered to cause the gcaffold to transform from
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.

The temperature of the scaffold may be increased or
decreased to cause the scaffold to transform from its first

configuration to its second, pre-programmed configuration.
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reshapi ng an ear or a nose conprising providing a
scaffold, wherein said scaffold conprises at |east one
werwaging menber as descri bed herein, introducPCmGaR006/003181
| east one engagi ng nenber of the scaffold into a
cartil agi nous portion of;gn-ear or a nose, and
altering the scaffold to cause the scaffold to
transformfromits first configuration to its second,
pre-programed configuration . Preferably, the
tenperature of at |east sone of the scaffold is
aEtewémltbecanﬁersheodcahﬁoldhéot&mpasﬁmmmeframgbbs

first confi uratlon [ts secand,. pre-progranmed
dest bt Faty B Pae AP R P Rt e or oot eP R FETORaE o Tor ce
confﬂ@MrgéléﬁphbeQn@Ehé@|ﬁﬁ?eﬁet@eﬁgﬁm§ﬁéﬁf%bdthﬁ tolerance
transformthe scaffold fromone configuration to

of aﬁﬁ@@ﬁéhum$ﬁetﬂéﬁyérﬁpuhéaﬁﬁnghén§c&deﬂﬁgna?nﬁetO
tempéPgES?éeﬁl tﬂSE e@x 2,68 é%dtﬁﬁ.%%%fkgs% g 35

Eranstorm tromit |rs con |gura on to its seco
durlpgeepEBQanﬂﬂdfeonfPgafakabmylttWE|heh@e&@dﬂk&t@&dthe

that the tenperature ranges desired for transition of
scafﬁﬁédsééftbedpﬁe@ﬁﬂﬁnényéﬁtn@nryﬂﬂénrﬁ@aa@oﬁﬁ@m may Be to

det er m ned P glerance of _animal /human tissue to
45 “Poaiire Bt CEoP i Ky r%‘ﬁdotBot‘é?rpé?'atmLﬁ%t f@%ﬁcﬁ%%ﬁ b
from EBGE'eHﬁeé i n;Lhe, npse S”Qh&?r?%gééﬂg r¥Q$¥?%éﬁﬁman

Pr&f erab the tenpera uré o gcaf

tisspeegent ph:@\lamltgie@n patrlibdsenaire ateemthao: QCnt:Loméeé )O€o,
more preferably fromO to 42 0C, nost preferably,
tempkrabutsst ebs@eE. 410t °Fsmavionpsthiat inxpesuprept damage to

tne FRLTRELNUIRN LI 3505 L0 RLALQUITREI) 0% (Lo
organism to temperatures above this level is not usually
compatible with life. Similarly, exposure of animal/human
tissue to prolonged periods to sub-zero temperatures is
likely to damage the tissue and may lead in some cases to
frost-bite. Thus prolonged exposure of the tissues to

extreme temperatures is preferably avoided or minimised.

.- In one embodiment, whereln the scaffold comprlses a
béayﬁportlon and at 1east one engaging member, the present
1nventlon provides a method comprlslng

introducing at least one engaging member of the
scaffold 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 scaffold cools

below a predetermined temperature.

Preferably, the scaffold of the present invention is in

a first configuration at room temperature (for example E£rom
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tenperatures above 40 OC may result in pernmnent

damage to the tissues and prol onged exposure (hours)
w@booviz329é0l e organi smto tenperatures above tPCEGB2U6/003181

is not usually conmpatible with life. Sinmlarly,

exposure of ani mal/humaniti ssue to prol onged peri ods

to sub-zero tenperatures is likely to damage the

tissue and may lead in some cases to frost-bite. Thus

" RroLenged exposure the tissues to extrene
20 t?e%‘% e@at%r%cgsancl SN o AR a]?/%‘%ﬂ LB RIhE s&b°T 1 n
di : ei 0 i i
e e o and ot "least bhe Enbagl ng  reaBertRe
curvpdesedponnkeating phevedesfaldethodecanpmiedi bg human

i ntroduci ng at | east one engagi ng nenber of the
bodystgrperatihto FRefedr EXPEGILR0BEOBEr lofC0f 23R, eReor a

scar28%8 ¢bafctben3cahipl d Lec8hatB el Byabed fepperature,

rein the sca frans omits first
confignfagicat i ofheosetsnsecondigpretpoagmanmise

onfi, ation as.the scaffold_coqls bel ow a ,
subsERBLLAELE el E8hbor aliRe SCBrEPLRABRY . CLRE Beafrseater
intot BRePAASAAL bRVAOGKRANwWhS 1kR &nhbi 5shreenti qur atki qr cat

roomtenperature (for exanple fronR0 to 25C) and at -

secopfli panfiounanipody Cespetangr shef brasrdnpice fifrdd 38yt o
4 . Thi ' ' | s
ontyB5ke. 8 Ph SLEPhaBa  thaN B anermp gt or

e scar ove ani r
Oncet ehpesabffeldt hakobeexatpseragbdutindd thed2Grttineage of

scaffold transforns into a,second Ere-progranne

. d
the g8Rf PHUPAEFon L TREYs BE0REPLORYI §APAEFon tRRy SFE™PLe, by

dous&HQS%?Bgi@£E¥r$tr@bgﬁpco$ﬁ§n§gaﬁhglgc&@foﬁgeﬁsb%re-
I nserte
programmed to transform into its first configuration and to

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.

In another embodiment, the method of the present

invention may further comprise manually altering the

configuration 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.

In addition to the methods described above, the'method
of the present invention may further comprise altering the
temperature of the scaffold to cause the scaffold.to
transform from its second, pre-programmed configuration to
its initial configuration to allow the scaffold to be

removed from the ear or from the nose.
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into the animal or human whilst the scaffold is inits
second configuration. Inserting the heated scaffold
woreap70zd2y6 t ake a few seconds, thus tissue danaPer/G82006/003181
limted. Once the scaffold has-been inserted into the
cartilage of the ear. ar ywse, it may be rapidly
cool ed, for exanple, by dousing with water. Upon
.cooling, the scaffold is pre programed to transform
intoits first configuration and to subsequently
remain in that configuration at a tenperature of

apps Dxital e Yo Ghaihé snemyrpematyani agepushsi peesehe
mapmal | an bodi es of particular interest to this

inveniiRnt +HnRRERM 15Y RA%S BT ciPe? AEGHET 6 CUPPPBki FaFergh
the SRap® AnOy - ndfeANOf hcf?f”}?fgggﬁ HESLy HhEL: IRY :“Ié?ﬂet%nizg‘?

present 1 nvention may r conprise manua
This ahagrpegnibheprenisgurantonl oLt hee bodyrporfi bheandabfold
. at. | east _one engagi ng. nenber- of ,the scaffold on t he
Lmp Lt t ST Y S ThE T AT E el P T RERE( BroITPITe RBSES Py
addition to the nethods descri bed above, the nethod of

the present invention may further conprise altering
t Heet Baplarat of et PRRSeREf +BVEREbORakSeMEREMa LAY ol d

invaéfv%{gﬂﬁégfgaf%fﬁﬁié§aﬁ8§fadot8ﬁ@a@ﬁ?gééggggy. Thus the

__con tion toits initial confrguration to allow
preséhe spuéhoidntproeidespzedethoth ohereahapingrem ehe or a
Pr ef er abl

nose .y, _the shape ry material of the
nose [PREEH COrLbaY| BhtPISREd: BA%by pasSTHY. &R CePaE: Frapared
to tEBHIhEPE &REOHEIVEhEisBapeisRMReYuBEEr WathOEtAYidard

adj acent heating elenents. This may permt precise

techpbauesl ofhvhe BYiapeidg Fhe BEERPEI BTi FPPaRt 86PNy
invehPEohNSRLLLODLBY PGB8/ £LESRARLBY1BLACESEh scarring,

bleeding, skin necrosis and sharp folds in the cartilage.

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

otoplasty which takes up to 45 minutes for each ear.

= ~gince the scaffold-is buried under the skin and
embedded in the-cartilage. It does not suffer the problems
encountered with poor compliance by the patient using non-

surgical techniques such as Earbuddies™ or Auri®Clips:

One advantage of using the scaffold of the present
invention is that the outline form of the reshaped nose or
ear is highly predictable and reproducible compared to
standard techniques. For example, the curvature of the
antihelical fold is highly predictable and reproducible

compared with standard techniques. Thus, there is less risk
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The nmethod of the present invention is mnimally
i nvasi ve conpared with standard otopl asty surgery.
wabeeg/oed2es present invention provides a nmet hod PET/GB2006/003181
reshaping an ear or a nose which carries a reduced
risk of conplications coppared to the nore extensive
di ssection required with standard techni ques. Thus, by
using the method of the present invention there should
r.pr i, t lkng. .l ' . SKi .
of B BN TRPS Y PoRERE L el BERLBREBRLT ||
otoplmsgeyssondetrhiat the scaffold of the present invention
can be applied quickly. It nmay take only 10-15 mi nutes
to correct both ears conpared with conventiona
ot Py 281 Ypuhi168ei-akesaUpnhe 4ppliBHtesnf 8F eachpedkent
. ---Since_the scaffold is buried under the skin and
inveppbeddedlinrefeleatni Fhgeimpeddpes perrsgtien phethe ear
or n&éQPhSEﬁrﬁﬂﬁglﬂnhﬁﬁﬁe%& e%QEh&ﬁEph%@E%%bQ}i thCtne
pati ent using nonsurgical techniques such as
prioFaabtddfes( erpmpile ABarbadi€sMpsr @ueriadviant age cf must

using the scaffqld of the present invepntion is that
be UPRd 0TI PRESFOPM BEPLASS 85h53BE hBsBCBIedsr tPE hi ghly

corrPEEdbat aBkerandpyepnedygsitbbarconpared to standard
~techni ques. For exanple, the curvature of the

anti helical fold is highly predictable and

reprgdueihle compared vkt st andard fechniguesa TOUE: any

there i's~l"ess 11 skof probl'ens o géynne ry conpare

othew tdemadyerid oaspeotoplasigssurgdenrlyt inditabed to the
understood that application of the present invention

CONLHAFY-resdit PATEREULAfe iR e *6GTTE¢t | SRIGFAERE e3F &e1nd
prefBPSEURS O Bl ¥ntdBLbke SRIE MRt hodsn fesgr hWagd | Anfh@ther

feature or features indicated as Dbeing preferred or

advantageous.

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

in which:

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

ear;

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

due to a deep conchal fossa;
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prior art, for exanple Earbuddies(tn) or Auriclip,
whi ch nust be used for extended periods of tine to

w@ei7e2396 he correction desired by the pati entPCEGBR006/003181

aspect as defined above may be conmbi ned with any ot her
aspect or aspects unlesspglearly indicated to the
contrary. In particular any feature indicated as being
preferred or advantageous may be conbi ned with any

f f eat d 0 f, d

of Pt e 5s a FhH Bk RE PR E oo A N b e &

ear Q@%@EébeéuEthh%bd.th@@ythEt%é%EpM&tﬂ“ﬁé&ﬁﬁ%ﬁﬁ%%@&e
to the acconpanyi ng draw ngs, in whi .

---Flgures la. and Ib ShOMISChenHtIC |IIustrat|ons of
an .ear, gures 2a and 2b show ghoto raphs of a. _
pF&ﬁPﬁ@ﬁt 5éa|and"uébt STV BFEFREGARASI P& Plauidicd 1p® 1in

use B8GOLE Nd AtLer Lrealment i Figuces 3a and 3b show

ot%&rap a“promnent ear a deep concha
fossa Figures 4a to 4c show photographs of a young
child s ear before, during and after treatnent with

EARBUEEFe SFr O BicgFhey B3 éﬁ&u@lsr%&wrbw& Sy RFSHE ngRE
| [ | ust f
eat XﬁFﬁ%ﬁ:g I (%éFgﬂﬁysiggQ%é nclsh MIHEE ?I%%tr @lon of
resp%c@ﬁ@@ﬁ ntdﬁﬁlﬁ%ﬁﬁﬁﬁ%.%n@fMdﬂ7Nﬂ%ﬁ@%&f{%stfi§hre 6c)

Fi gures 6a and réspectively) , ogr aph of
an Auri(r)strip (Figure 6c) ;
Figures 7a to 7c show schematic illustrations of one
embodiment of the present invention being positioned in an

ear;

Figures 8a and 8b show schematic illustrations of an

éar scaffold of the present invention;

Figures 9a to 9e show schematic illustrations of an ear
scaffold of the present invention being inserted into an ear
using an applicator;

PO

Figures 10é and 10b show schematic illustrations of an
car before and after insertion of a scaffold of the present

invention;

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

patient;

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

invention to correct deep conchal fossa;
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Figures 7a to 7c show schematic illustrations of one
enbodi nent of the present invention being positioned
WO pooat2ees ; Figures 8a and 8b show schematic PCT/GB2006/003181
illustrations of an ear scaffold of the present
i nvention; Fignres 9a..-t®; 92 show schematic
illustrations of an ear scaffold of the present
i nvention being inserted into an ear using an
applicator; Figures 10a and 10b show schematic
illustrations of an ear before and after insertion of
aFsgafésl W3af td he3gr skent schemationilFugtresidha bd a
lie showillusirations,of an l'icator whic be
nose e RPRt | HsBFILFibe pi BAGHFE! huBht | BhtRnEoSFROEHAt: ent :
(Fighk@4r €5b 1Z2aat 3dPe shawhBesdseroigt heighesentq) ;
" invention to correct deep conchal fossa;Figures 13a to
13d show schematic illustrations of a nose wthout a-

SE b 14 U D Bhereb kLS BBCALAGLE) OF I BBptflacor
for shewscafpordevf etdhenpodeannt infreaniappli cator for the

scaffold of the present invention; Figure 15 shows an
enlarged illustration of a slider which may form part

Ofi§9§e39@|éﬁ@%@faﬁoén§a§§éﬁfQhﬁhsE£QH&Sn1QfSBOBQiHE%
~ slider of Figure 15 in place on an applicator, .such
whichheapngoshommrtnofi gheeapriliFpgorefe? ghewstfanld;
applicator wwth a | ocator device; and
Figure 16 shows the slider of Figure 15 in place on an

applicator, such the one shown in Figure 14;

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.

Figure la shows a schematic illustration of the front
view-of a human. ear, showing the antihelical fold (1), and
the conchal fossa (2). 1In a norﬁal ear the cartilage (3) of
the ear normally protrudes approximately 15 to 17mm from the
skin (4) This distance is illustrated 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
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).
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Fi gures 18a and 18b show cross-sections of portion
(18) of the applicator of the present invention.

woe@anes2d@ shows a schematic illustration of tPET/GBRING/003181
view -of a human ear, show ng the antihelical fold (1)
, and the conchal fossa £2)-. In a normal ear the

cartilage (3) of the ear normally protrudes
approximately 15 to 17mmfromthe skin (4) This
distance is illustrated in Figure Ib, which shows -a
cross -sectional view of an ear taken along the |ine
mEA RegeX3en skEryer @ photTheaphobdgraprofigent 2arsidows to

ine ar,_due to th bsence or, _a poor |
the ?ggégg?gan%i%epﬁgglCP%FééﬁT P8 Sitay %%i@g}}gbtgdwgége of
carttlegti Bgsanbankeheledalfrbel @has epar tocofreaier! atly ebas
shown by the dotted line in Figure 2b) .Figure 3a
promipgRees (BRoFBgHRpANOERS BighLASHEedaFegld ofp ofhFlgure
3p) .presence of a deep conchal fossa. Nornmally, a wedge of
cartilage nust be renoved fromthe ear to reduce the
ear's prom nence (as shown in the highlighted section

of,.Eigure 3b) . Figures 4a to 4c, show photographs.of a
y%ﬁﬁ&ggﬁiﬁa' Oc&F %é?grQFOEBQFﬁ§h§n8%;Ft¥P eggﬁéﬂts
ear WBeEBrEar QuddngsandFhguee 4zcshowntawilin GaspeRkiiwei ch

., .Js prominent at birth. Figure 4b shows an "Earbuddy"
Figure) 4pnshpysedi Fhihe ' EhrRY whigh 1m gueainenshews bikeh.
; i L' ta Bt . Figur \
i T N A e R s
Figuaephot shoaphtbe ahiAdr scerp Gffreirn tmenemdetai | . The
Auriclip (r) has a nenber over which the ear cartil age
is folded. The Auriclip (r) folds the ear cartil age by

PesBuRe 5a shows a photograph of an Auriclip® in use.
Figure 5b 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.

Figure 6a shows an illustration of an ear before
treatment. Figure 6b shows an illustratidn of an ear with a
Auristrip® in place behind the ear creating an antihelical
fold. Figure 6¢ shows Auristripé® cut to size to fit behind

an ear.

Figure 7a shows an illustration of a prominent ear due
to the absence of an antihelical fold. Figure 7b shows
three small incisions that have been made on the posterior
of the skin of the ear. A small subcutaneous tunnel is made
at each incision to allow the ear scaffold to be inserted.
Figure 7c¢ illustrates the scaffolds being inserted and fixed

into an ear.
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the cartilage from behind. Figure 6a shows an
illustration of an ear before treatnent. Figure 6b

WG h@re2Rrm6 i | | ustration of an ear with a Aufi stPCPGBr)06/003181
in place behind the ear creating an antihelical fold.
Figure 6¢c shows Auristrigps {r) cut to size to fit

behind an ear . Figure 7a shows an illustration of a
prom nent ear due to the absence of an antihelica
fold. Figure 7b shows three small incisions that have

been made on the posterior of the skin of the éar. A
shabthswhciutangdustranneh 08§ omdeeabodambninoifsiha to
ff|#§MI%he ear scaffold to be inserted. Figure 7c
scafipldsPtathe PRESSRLf BYGREHRMNGSi A SWPe&naﬁagﬁFﬁeéa
The bB&? 3P €8t sAagehesmise m&&uébﬁékhge af tens1 (or a
enbodi ment of the scaffold of the present invention is
simisapwhakarfadgire She krﬁ@meay gpmplasschipekedtb}enay
ris Lnol Si e T y
matefEIRL oERDLELHS nelhefs o Y| By IPEChrEabnea RS B8 body
of tkdé)swoayfbedatt anbednyagihg hedpert the deattiakd, Ehe

engagi hg nenbers may be tines, prongs to riven
ProngﬁtB t % égﬁY?PaéBthEEesEﬁFF&Pégﬁay ebéﬁﬁggﬁgé may be

bent SHARPS QhafRY ckemByenRr Egéaﬂ'ﬁggrbﬁm@dsﬁ%c'af pedegree or

_curvature (Figure 8b) Figurées 9a to 9e illustrate
degr@ﬁeOSetﬁrﬁnpuaﬁaﬂﬁﬂguﬁétﬁb .of inserting the scaffold
into the cartilage of an ear. The scaffold may be
mounted on the tip of the applicator (Figure 9a) . The
spagfiekd paytbhes heldeplkayedoinat ectiife esarlbinkhagey( Sk thod

-of inserting the scaffold into the cartilage of an ear. The

scaffold may be mounted on the tip of the applicator (Figure
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
the scaffold in place in the ear. The scaffold may be
designed such that it can be bent to reshape the antihelical
feld-by a desired amount, 6r the ear staple may be pre-
programmed to bend with a certaiﬁ degree of curvature which

may be selected before insertion.

Figures 1la 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
heat the gcaffold via switch (7). A trigger may be used to
operate the anvil which drivés the ear staple into the

cartilage. Figure 11b shows an enlarged illustration of the
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Fi gure 10a shows an illustration of a cross section of

an ear before insertion of the scaffold. Figure 10b
wGehare22e scaffold in place in the ear. The seef/GBkae/003181

may be designed such that it can be bent to reshape

the antihelical fold by-a desired amount, or the ear

staple may be pre programed to bend mﬁth a certain

degree of curvature which may be sel ected before

e e LI

applmassmt(9)nvemdmn1iag®mmmearh@reauossetaphetrhziqs be held

Y o

appl Seafd ol ik \"lil‘?eﬁ%i:ﬂb (R - aﬂévﬁixﬂ%eihmaﬁesﬂéﬁﬂet fo
operate the anvil which drives the ear staple into the

retumartq | e, CURA eShape s eerkHIGr getilgurasttat slapws

A R e Ol B AL

staple may be held stralght during application to the
cartila e. The a is then slide off al i ng
S 121 0 (PR ef BIPTARET CLon v efE SRS upanth eax
stap}?@ot 1819 bdd QYT EnddLrSAOYS HERh | &b et MBSl 1§3r@{hlﬁ@ﬁce
tip of the applicator (8) Figures 12a to 12d
due t¢|deep stenchabsfeesai onEl@lﬂr%ml%@rsbwpl@ £13% péeviget
inserted int.o an n e e.
an ear < %W ?%S%%g %ﬁ%gi@zggééfgée 9§3 sﬂﬁ &ﬁ%flhngESR
made SHQOW g édsmcls@nff@dsslal o ph baee (15 a@dffhﬂadl nTasion
made in the conchal fossa to place the scaffold (14) .
Figures 13a to 13d show a scaffold (Figure 13d) of the

[ ng 4o ej I ns i gt .
gﬁg&g%% YEntd 03 §eLAGw | ASEELLEL1 AL Pragl¥EBN3APSEE: the

present invention being inserted into a human nose. The skin

~envelope of the nose is released (Figure 13a). The scaffold

ig 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
transformed into the predetermined shape (Figure 13c). In
Figure 13c, the scaffold is secured to the alar cartilages
byfdriving the tines (engaging members) into the cartilage.
Once secure, the nasal cartilageé preferably conform to the

shape40f the scaffold reshaping the nose.

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
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
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envel ope of the nose is released (Figure 13a) . The
scaffold is then inserted into the nose cartil age
w@ Eiogoer9d3b) . The scaffold nay be secured i nP@i/a8e00bpo3181
driving the engagi ng nenbers into the cartilage. The
scaffold may then be.transfornmed into the '
predeterm ned shape (Figure 13c) . In Figure 13c, the
scaffold is secured to the alar cartilages by. t?iving
{ i he ehgagl {gg? ' | Lage. ce
port]é%gugrie%} f‘#e nasgg[ﬁ%lart [ C&% r%?}e?é% 2%?%/@%%%%? m F%t he
portidrape of pgief escaifolltbYds hape ngecd o hdsen Ehguf brdd
shows a preferred odi nent of. an applicator for_the,
cont TR of Tife TR Toven e HHECLEat | Tarer = rigin
inci S0Pt ahait eedd Dr ndsLOr tpedr A8 1 oMty Cné he
scaffold (not shown) is held prior to insertion by a
port¥at al W ngi heldmeusy ingpdehe pietisbng sEetfanpliilegte
: ' I t Sl 1. S f : h ppl
Hnse upo%?i g]néel{r}?? o%ﬁl%%%gﬁ 0%12'9% r&g%r %qﬁhgf%% aﬁ%l %Ll)#g%g{or
may postdpenwet towrords orhd 18)siodl tdmed appte fatablpradong othe
jnsegtion. The portion_é18% referabl¥%holds t he
PoTtioR( (B 3% SR | TR T LIRS obff at i DRC FRERHPHRY CAERRS | s
(17) thep hoserdeshidit Hs asiekin 1ACE Sh@Re MRdle; hbot BB €A tRE
_nhose. Preferably only the portion (18) is inserted
scaffoid ihedenidnrednto Teesthci | Thateeiateing oneansthay be a

cnangBEL GBS LIS LRG| 3150 Lhe sopLesicr I o

(19) pediy 100 ddB)gesd shaovm thati gufenddr dhe bet Ahnknged into
neans (17) may be a_groove_as, shown i ure. 14 int

, in Fi 0
it. wRreferdely et drrndte gusi gredored Bet. lfF%_%rFé?’ai Rf nghe
middﬂ@a@§%§%y.beTﬁécbﬁ@gflfiﬁ§e£e&§§seﬁéﬁ pet akBhngot Beeady

scaf The handl e
the applicator.

Preferably the applicator has stop means for stopping
further deployment of portion (18) into the nose or ear.
For example, the stop means may be a protruding section (16)

as shown in Figure 16.

£ <Preferably the applicator retains the scaffold in a

first configuration.

After the applicator has been inserted under the skin
the scaffold may be deployed into position by pushing'the
scaffold from portion (18) of the applicator and removing
the applicator from the nose or ear. The scaffold may be
deployed from the applicator by means of a slider (20)
(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.
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(19) may be designed such that a finger may be
inserted into it. Preferably the handle is designed
wo e0o7joeeed ti on of the middle finger. The i ndexPdT/682006/003181
may then be used to steady the applicator. Preferably
the applicator has staopggans for stopping further
depl oynent of portion (18) into the nose or ear. For
exanpl e, the stop neans nmay be a protrudi ng section
(16) as shown in Figure 16. J~- --Preferably .the
applicator retains the scaffold in-a first
crd | appltcamr Afeterf ditdheap ptomat Ose hasldesiotr nseated
under .the skin the scaffpold may be deployed into .

(21) pa,oq%'%cf*b%"?b%f’ p{h ﬁig‘ He Q?c@ff ol ¥ rﬁ?ﬁ?%fo% i BTPES.8Y° of
desidil apP | h€Bd AtheAshd B4 N tTecapP| Lkt Qbs ¢ 0o tHe the
nose or ear. The scaffold may be deployed fromthe
centrghmi o rsWBi irldhyhsn d s hareroeom) igfeged ysiennils
o itd t j r. as ' [ e 16.
Skln'Tﬁ]gpgsza‘%jf%P%qblﬁ%s&%n%iﬁfseﬁcgr%%%ﬁn?mﬁﬁa%% as it

scafficldepd oymrhfedniittert@pplowvat othd el @ppd | chit e may

Lfurth rise_a | ocat neans (21) attached to the
ancingd il SOIPT ' Tl L Sromncs | oGRS TERRTD el prown
in Fi Opejator to locate the position of the centre of

_the scaffold when it has been inserted under the skin.
This will allow the operator to ensure that the

searfol b Lagat ed digectd veoneroh nee AR 8,05 N8 che
an elical told. e éxanple of a’'locator neans isS
scaf dioiveppl Fegise. 17The RR@uf fol@a(shpowss t het£1988 on the
section of portion 18 of the ,
applicator prior to insertion in a groove (22) or channel in
portion (18) of the applicator. In this example the
gscaffold has a substantially smooth surface so that
insertion of the scaffold from the applicator is

facilitated.

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

roughened surface (23).

Embodiment 1
In a first example of the present invention, a scaffold
is used to reshape the antihelical fold of the ear with the

aim of correcting a prominent ear (see Figures la and 1Db).
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scaffold applicator. The scaffold (25) is retained on
the applicator prior to insertion in a . groove (22)
wo@eoochzneel in portion (18) of the applicator.PCHGBRI0S/003181
exanpl e the scaffold has a substantially snmooth _
surface so that i.nserti oy of the scaffold fromthe
applicator is facilitated. Figure 18b shows possible
alternative to the cross section of portion (18) of

t [ e | ' ' e.scC ' ;
gitg%%d %‘%%ee' gcc;r ?ﬁ@?%%aeeﬁ%ﬁﬁo@g o%rtg: Izeaﬁcal
fold sengldm idtsripdyf ditiorademdtaleasklapploxatatoeriofl sucth
. ..a scaffold (26) , portion (18 have a further
simi oS SR T et St TS H AT nse
of trHUIIaGe d3dhe gadQdtimBnNtadbddt of Ifisd ExANPhLo@dh tde
present invention, a scaffold is used to reshape the
smallg et i @ial oF otk oFs tde lewisdans t HElanhedf 7 ok? etd) ng
a promnent ear (see Figures la and Ib) .In this
exanpl e, to change. the shape of the antihelical fold,
aHdhigrastfopd off Nilie notesmwial iatdwyidormaptalsalbav t h

N

antediBPOUHb& & | thdI St ON WwSeEt 51 Of mhPChS | BB
_(Figures 7a to 7c) . The scaffold of the present
advanypganisonf omyp b eondt ¢t dete VRO SRR PT apedl F HP®: t he

beca{%e\*zgt\tl%fé‘ ev|9 n;P QN eldﬁPé f{ﬂu%d aégseet tli% éllgriagfﬁ?
: y be nore advantageous for placenent a
membéﬂﬁ e(fNdtty ofn@dsSidn oy hesanisel t hisaw bécoeducesibee

| i kelih i
overt:il_mee. i hood that the engagi ng

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.

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 la, 1b and Figures 9a to 9e). Once it is in
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 tines to curve over at their tips (Figure 9d) to bind

the scaffold more closely to the cartilage.
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menber (and any incision to insert it) may becone
visible overtine . In this exanple the scaffold IS

WG bapezB2os t h several thin "spikes", "prongs" orPCT/GBR@s/003181
along its length (or just at each end) on aqne side of.
the strip (Figures 8a -amxB 8b) . The purpose .of t hese
spi kes or tines is to allowthe scaffold to be fixed
securely into the cartilage of the ear. To fix the

sGadd odiek tOcd PEoLAr 14| 888urda SRECERE | ¥adesiggedit is
. _applicator may -be used to hold the scaffold in the
eitheprbert posetilen desieedtslape ooy hehanusasl (eanstieg dthe

ant1§§}££§§(¥%léF% Q6§Sf$§heép gpd glggr lgﬁe&oa$e%e?% into

Isin he correc p05| ron (Figure 9

a préﬂ@&mgxﬁmmedSSH@péoyEﬂgmfedxmwe t hehéi bestent wethed
cartjlage ( %ure 9b) . This nethod- nay be sufficient
S

alloyg) grof EFYHRC a9 Fors %%c%?%Y%t%?$gE?e §cpre-programmed

into ARET NFdNel ¥ bLrHBY DesOpEeSsary to cause the tines
to curve over at their tips (Figure 9d) to bind the

scaffold nore closely to the cartilage. Once the

S affold i S. Se dto.th tila ' I nt
o Tee b T ERe e T FREDELTOE Lhe) RpfLREEACET

foldapéfhetégatof eberéot bené opredinencet mag ablmaeduted
bend into a pre gr ammed shqge (Fi gure_10b)

Prlo?af?e@e%%gho%faFﬁ%mEcﬂF?@%?ent B%g?%@gfeﬁdcﬂ?VaFU?% b8
deSlgﬁe&feop§§&£§ﬂHEﬂe59&9e&Qﬁtgnve@ﬁéoeeee&egeofneﬁaglon

specitic degree of curvature of the antihelica
methé@ldfreaneedlon woulécbethegblvnpned@etnhyebend

repr R0t BTG RRJPRREN BbCHcoTaNEa ot o e pobPRE HERER enent s

The results of this

A possible 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, a
shape where the tines are either straight or curved. The
ability to control the shape of the tines would facilitate
refioval 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
remove any concern about the learning curve required to

produce a particular outcome.

It is anticipated that a maximum of three and a minimum
of one of the scaffolds may be required to produce the
desired curvature of the antihelical fold (Figﬁres 7a to

7c). Once inserted, the inventions would be left in place
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nmet hod of correction would be highly predictable and
reproduci bl e conpared with conventional techniques. A
weomsiomi2es appl i cat or used to insert the inventPONGB3006/003181
shown in (Figures 1la to lie) . The-applicator may be
el ectrically driven. .Thigsakl ows the shape
pre-programed into the nitinol ‘metal alloy to be
activated on comand. The pre-programed shapes coul d

permhAShHIR, bHOr c8XBAPLE, r@mé@@@eaﬂhSrQaEEE Bhpes ;@ roﬁlems
either straight or curved. The ability to controf the

weresh@pdeveleme tines would facilitate r oval of the
invention fromthe ear. This m ght be necessary to
allow the position of the invention to be adjusted

Embodihentt2ly to produce the desired effect and woul d
renove any concern about the |earning curve required

t DR pP oBRCRRd PEPPTEUERE 6ft EBRePrEEens ARVEBFpERed?
scafbbBl 8 NRXLAUM, Of o1-hLee éggg cBthQYnkﬁgs Nesab EhGyres

scaffolds nmay be required to produce t esired

3a, ghrgnduregefes ht2antohgketal fold (Figures 7a to 7c¢)
Once inserted, the inventions would be left in
pl acepermanent|ly but could be renoved at a |ater date

|Anpm@i§mnmesana@edﬁnetne cEnbpdi meBEsd tB 228€¢9Rdte
npodi nent. of the_ present invention, a scaffold is

lnseﬁgéﬂnt%ic%??e%?aﬂk%p(56ﬁ6ﬁﬁl1?Bs§5d(é§@ Fi gbr 8sp3aatsb
inci@n H gUELse 138109 12R) cafebNgl $5AN:hS gﬁgﬁskgp%ggs to

conchal fossa to facilitate rnsertion
be r¢ppgli toridd amﬂguﬁe)lsz sePheatari hei pishelisbaraie

alonggpagdtﬁgehe gﬁloﬁéégge ;$o&£gs%gighge 12b). A
staple is inserted through the anterior incision which holds
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 for reshaping

the antihelical fold.

Embodiment 3
# In the third embodiment of the present invention a

scaffold is used to correct a deformed nose (see Figures 13a

to 4).

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
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.
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be repositioned (Figure 12b) . The ear is pushed back
al ongsi de the head by the desired anount (Figure 12b)
WO 20078tRpé e is inserted through the anterior iPCI/6BR0V6/003181

whi ch holds the ear in the desired position (Figure

12¢c and 12e) . The engagimg-rmenbers, for exanple, the

tines or spikes will then be nade to curve over

hol ding the staple in the correct position (Figure

12d) as with the invention for reshaping the

anti helical fold. Enbodinment 3 .In the third

efhedéoahfobd itveipsesead ﬁnVenthencarS¢é&ﬁeldfi§h§sed

0.S9r L ect def or e e _(see s_13
nasa SR ERC of orb e pLPLEuta T, RO 8Pandd bieh ik mov
cartieabapsegrobléihe deforned nasal cartilage. The nose

scaffold used to correct the deformty, in this

exanpl e, conprises two bent body portions. Each

PORLI 0B £POPA! $8StReqURSEARLEALLY AL 8h gDt cRRLE 1288013

curved part. The curved part conprises engagi ng
drivimgbehs ang@glngymbmbased1ncoengagearh1ﬁheecarEhhage

of the nose. The Sﬁgffoh ser%gd into %he 1 ‘n
engAGAPY; 'SR The hHZH SEGFFy °Th& &K Rgnbs| §peLFS *
othethembduapedcoves the pewseatt ihagatcsealf ebdcalibe the

scaffold is then secured to the alar cartilage b

engaa@nq|wgmbﬁéSeﬁ@a@Pﬁgenéﬁser§hﬁnﬁéth€aéaﬁﬂaB§ge %ﬁh@ther
emboagﬁ%ggggoﬁe E'3r8 @ Ehﬁﬂvgﬁ ?%ﬂ (@het B a@ﬂ% bGembers

cooled i n ot her® enbodi nents of tHhe rese |nvent|on)
needtoocaugeethpoangagnagtuembeosateecondeprﬂﬁprbgeawMad

cartil a e I n ot her
conflguratl

Once the scaffold is in place. The nasal cartilage may
conform to the new scaffold shape, giving the nose a new

shape..

Y
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enbodi nents of the present invention, the engaging
menbers need to curve upon transition to a second
w@e@7engé annmed configuration . Once the scaf f BCTGB2006/003181
pl ace. The nasal cartilage my conformto the new
scaf fol d shape, giving ghe _nose a new shape .Clains 1
A scaffold for reshaping an ear or a nose, the

scaffold being configured to be i ) attached to the
ClalmL%artllaglnous portion of an ear or ii) attached to the
————cartilaginous portion of a nose, wherein the scaffold

is formed at least in part froma shape -nmenory

material and/ or a _plastic material and is capable
o & &SI Hichd Iy d?ﬁsélafﬁlrnsﬁt ForiFdgHtad Rt & cwofo old

belngorc%rﬁir %erém% G gWAtd d 2o the @fa hfsous

clained in claiml1 , wherein the scaffold conprises a
port:smap:ef rreNTEAr et e:rm)alaumcdiedrdgp Hehe reaisforamididwdm a

|rst configura ion to secon er pr
portlo51m‘O gdarg%l oH ar-&a pr ed—ﬁ'f er manfgaof%n'p%rtg%“%e@ga% olvee‘—irSt
in patedRicd i nethgemmarat e teanigel dhd/ Ascafdld st &s
claimed in claiml or_clam?2_, wherein the scaffold is

materiade Hb|F (HAPFEh &S T 3he RHMIRI L 7RIS & dniF St
conf I 885 @ ROW RH | Pransd-rdRasd Qner RAYAK éh .

er for engagi ng the cartilagi nous portion of an
“ear or a nose, - - --wherein said scaffold is forned

at quég j art. froma sh mat eri.al an
2. dapHif %ifcrﬂt A Mg+ S Jam ‘rs‘?ﬂ%%%gfﬁlg%k%%t?%%f#%m
compi t8F W s hPp - AMEBterial which may be transformed
from a first configuration to a second, pre-programmed
configuration at a predetermined temperature or over a

predetermined temperature range.

3. A scaffold as claimed in claim 1 oxr clam 2, wherein the
scaffold is a scaffold for reshaping an ear or a nose and
comprises |
a body portion and at least one engaging member for

engaging the cartilaginous portion of an ear or a nose,

%" :wherein said scaffold is formed at least in part from a
shape-memory material and is capéble of transforming from a
first configuration to a second, pre-programmed

configuration.

4. A gcaffold as claimed in claim 3, wherein the body
portion 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.
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configuration. 4 . A scaffold as clainmed in claim3
wherein the body portion is fornmed at |east in part
w0 e@moei2e6 shape- nenory material and i s capabl er@f/GB2006/003181
transformng froma first configuration to a second,
pre-programed configucaghon.5 . A scaffold as clai nmed
inclaim3 or 4, wherein the at | east one engagi ng
menber is forned at least in part fromthe shape
5. HPERRY eBRLPLLAL g s 16703046 of T AnStarming frama
flrst con |gurat on to a secon pre-p amme
leastonfirgengtiging &embérsdafﬁotdeasamlaemad um.@mytom&dm
th chains 3 to 5 aﬂ rises a glur k&y
e 8HGRGT ﬁ‘amﬁ%me{fﬁ hé"forf 68P SRGTRF A Em
fromt Befhedy @%hkh%%razlonAt%C%f%%E@n@ﬁ @f@—@%%gﬂ&m%@ﬁ one
of the preceding clains, which is suitable rreshapi ng
conffgurakirnhel i cal fold of the ear. 8 . A scaffold as.
claimed in any one of the preceding clains, which is
suitable for reshaping the conchal fossa of the ear
6. '8 scAfsealf elsd cdsicled tedany ane ofe odfainde 3precedi ng
whicgf ns, .wherein_the. sh e-menory nmaterial is an allaq

RMPkdFesnd BUARLANY 26 SNFEAFE IR0 NFPSEs Hapithg 41PT™

of p%%hg%re%t%%%ﬁﬁ%o%ﬁkh§%®% %b@&'%d&&i§n§caff0|d as
_clainmed in any "one of the précéeding cl ains,

introducing at |east part of the scaffold into an ear
7. Oh 8.49%% f@qas claimed in any one of the preceding

claims, which is suitable reshaping the anti-helical fold of

the ear.

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

the ear.

9. A scaffold as claimed in any one of the preceding

claims, wherein the shape-memory material is an alloy of
nickel and titanium.
10. A method of reshaping an eér or a nose comprising

providing a scaffold as claimed in any one of the
preceding claims,

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-

programmed configuration.



10

15

20

25

30

altering the scaffold to cause the scaffold to

transformfromits first configuration to .its second,
w@e@pnezp@nmed configuration.- il. A nethod. PET/GB2006/003181

reshaping an ear or a nose as claimed in claim 10,

wherein the scaffold.compyises at | east one engagi ng

menber, and at |east one engagi ng nenber of the

scaffold is introduced into a cartil agi nous portion of

11, 3 BN @fn9§§%a§§n AureLhod, As, chab gedai i Ghalm 10

or 11, wherein e te erature o t he scaf
clairal 1@r e@h@x)emau‘s]eet heaéffaicﬂod:mpx)isseanst oteaEtoomets .

first c f|gura o its second re-progra d
engagifig IETATT ortodast AT ot Gso k4P hed THIOFA fE150e
scafﬂ@@dei@ iﬁ@r@au&@@31n@6eae@@ﬁ@iﬁ@gﬂﬁaﬁgr 8ttibR of an

scaffold is introduced into the cart|lag| nous portion
ear @F Ane@¥- or a nose when the scaffold is at an
el evated tenperature, and wherein the scaffold

transforns fromits first configuration to its second,
12. phenptrlogd aanmedlabméﬁgﬂnatl@hmasome $taf thn:iectnol:he

- below a edet er m ure,
cemoRraiied Sk iy BHRLEPLtl AEnRTGBrED 43 GAPeR FhR RERsEold
to tEAPLbSRSEABRURLLEY fakker kpar i Beraenbhodbat tensetohle
body-- port ion and/ or at |east one engagi ng nenber
pre-proghansedf fenfigucatifB. scaffold is positioned in the

ear. 15 A nethod as clainmed in any one of clainms 10 to
14, which further conprises altering the tenperature
13. OA mQEhsdaééobﬂaﬁmedamsecnhemsmaffwhdremntthash0rﬁeast
fromits second, .
one engag&ng member’ of the scaffold is introduced 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 scaffold cools below a predetermined temperature.

14. A method as claimed in any one of claims 10 to 13 which
further comprises manually altering the configuration of the
bady-portion and/or at least one engaging member of the

scaffold once the scaffold is poéitioned in the ear.

15 A method as claimed in any one of claims 10 to 14,
which further comprises altering the temperature of the
scaffold to cause the scaffold to transform from its second,
pre-programmed configuration to its initial configuration to

allow the scaffold to be removed from the ear.

'16. An applicator for inserting the scaffold as defined in

any one of claims 1 to 9 into an ear or nose, the apparatus
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pre-programed configuration to its initia

configuration to allow the scaffold to be renoved from
WO b@7o23296 16 . An applicator for inserting thePCUaBR@6M03181

as defined in any one of clains 1 to 9 into an ear or

nose, the apparatusconprigi hg nmeans for rel easably
retaining the scaffold and neans for deploying the
scaffold into the ear or nose. The applicator as

17 . :
@ . | ai o . i
o AT o of T o SeaTTol I SC asriARd R AryThRa%R™
means| forsddploydnandhe hecappbildaintoashdeéanedri noskai m

16 or 17. #749859
17. The applicator as claimed in claim 16 comprising a

handle.

18. A combination of the scaffold as defined in any one of

claims 1 to 9 and the applicator as defined in claim 16 or
17.

#749859



