TI TLE OF THE | NVENTI ON NONI MMUNCSUPPRESSI VE CYCLOSPORI NE ANALOGUE MOLECULES
This application clainms Convention priority fromUnited States Patent

Appl i cat iwo 20vo4b3sbl 37,522, filed July 30, 2008, and Upctrask:GisaloesssPat ent
Application No. 61/084,999, filed July 3 1, 2008, said applications being
whol I'y incorporated herein by reference. FIELD OF THE | NVENTI ON The present
invention relates to novel anal ogs of nol ecul es belonging to the
cyclosporine famly and in particular of Cyclosporine A (CsA), that have
reduced or no i munosuppressive activityland bind cyclophilin (CyP).
BACKGROUND OF THE | NVENTI ON Cycl osporines are nenbers of a class of cyclic
pol ypept i des hAVFiRNIpaIRIdUi¢ fanthe safmircesyanheartgiaidty. At | east some of
these conpounds, such as Cyclosporine A (CsA), are produced by the species
Tol ypocl adi um i nflatum as secondary netabolites. CsA is a potent
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t he enzyne cal hl ne CQ%W@ th'% ﬁ)ﬁ“ ?%CEJ%:E% a?‘%n%?%"&@?ﬁ %%ﬁé%ét ivation
of transcripti ftaetct‘\éﬁ@rpleﬁﬁ:ﬁr@mwmmuodahdhwﬁew@g aldi user érwomeipessary
for the 'ndUCttHéneé}fSeQ_:}’tlﬁlfhé‘%otgﬁﬁe& ELea%’cathﬁéredeInc Al GFE) during

T-cell activatijon i nce the ori |na']{h di scover osporine, a w de
vari ety of nat U“r’aoﬂﬂgya'gcétﬁoﬂf‘hdu@iltﬂ eaggloPeqaEse H@ﬁ/euttw ﬁr&ln%lll@trewhb:hd
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have been prepar eg gat_@ or total synthetic neans, by t
appl i cation of “HB “F‘ltB é‘F'I”gc‘BfI g eletterting HOds In FREE, mPHérerYaP@§ Qforrprl si ng
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cycl ospori ne d&FIvAEGEE T f?qe%’cﬁrdt pg?cegy' P PSFEI 96y ?i?fess'“ichcl udi ng
t he di hydro- ainmbrlr@oamfyczirescpmmnnnels' refe@treéd ab | Fedecyiedronpdiie-ges (RfT) exanpl e,
ei t her the agn%rg g the MeBnt residue may be acylated, or a further
substi tuen roduced at the sarcosyl residue at the 3-position);
cycl ospori nes | n whi bhpatiiculek Britenr thei cdupiets ipnasientrted firrmynarthe daor m (e. g. ,
D hioh the  CORE! BHER AAPATOR8 PASL S AOBIh [ADLt e Ohq 1S, MRBEL T oot due
is cis rather than trans nd” cycl osporines ef el n vari ant "antno aci ds
are i ncorporatle@c%ttn t@s@@rrfeptcpmmrt inahe e@rt hi n the pepti de sequence.

Cycl osporine anal ogugsORLALBl k- (OsH F1isad {1 ¢ sition
are disclosed in WD 99/ 1812% ahd WO 03/ 033527 {%?gq}ﬁqg‘#ée@ﬁ%g‘r”é%ﬁgt ed
herein by Pef efehBelding davigerfoegarmiegey Of'ﬂfééé”%b@@ﬂ%@ld&n@efttee&mltbe a

cycl osporine dgfriovatendiieNR 8 cor'n%éa-e}@éﬁc afl T ih%%é”reslﬁ’ént rb@fhing Thi s

analog is structurally identical to CsA, except nodi fication at the

am no aci d-1 rBSTY&E amapqqna%m%%ontatt@reqfethetr@twnlagseémeée epgagingert ai n

m xtures of civarrod ptal“t@ﬁ:ﬁ’ th@eateawovﬂﬁg kl%@%lede%'“‘ﬂGéﬂ"QréEl)XFrHﬂ?ﬁscoﬁwhat are
predom nantly exhi bi ted a conbi_nation of

rrprl s
enhanced i mm uppr &8 ?S’etg Y ES'?ﬁ é‘%@?‘%ﬁ’emﬁéagt%&? &g GaloVde ERRURat ural |y
occurring amd qmeaﬂmtehts mmrcfyaﬂgesDl@rwﬂeﬁiesp@it?fd)&l@éarﬂ%cba5utt hewee wel |

established c e cal cineurjn, the i orms (which includes
but is not Ii ﬁ%&“Feéﬁf'eé gﬁk (S?@%teé‘ﬁgo W%ﬁhng% ‘F‘gj H¥rotein (PgP). The
bi ndi ng of cycl osporBaBedtomt théd, ¢l indhie bbJelceaﬁttteSprieQerftl|g\mrftloﬁ6tatprovide

i MMunosuppr es 0 f L8 association with
transpl ant at i gélnﬂgln aglte \Zcmﬁweﬂﬁhr%bggtrﬁ%an%s ag%\?cr\g f}}ﬁ FAR'EEMTY oyPs
(Enzyme Conmi sxpwer (€ejnimanbeabiliies wigh $psprst (mghE(r;aa agidoggodofvepring ei ns t hat
have peptidyl-prolyl cis-trans isonerase activity; such proteins are

col l ectively known as i nmunophilins and al so include the FK-506-bi ndi ng
proteins and the parvulins. CyPs are found in all cells of all organisns
studied, in both prokaryotes and eukaryotes and are structurally conserved
t hroughout evolution. There are 7 najor CyPs in humans, nanely CyP-A,
CyP-B, CyP-C, CyP-D, CyP-E, CyP-40, and CyPNK (first identified from human
natural ki 1 er ceIIs) and a total of 16 unique proteins (Galat A
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structure of nonmeric cyclophilin A-cycloporin A crystal conplex at 2.1 A
resolution. J. Mol. Biol. 1993, 234:1 119-1 130; Galat A et al. Mtcalfe
SM  Pept iwpl2prood4dsse ci s/trans i somerases. Prog. Bi ophyspcimk208/00b3551995,
63:67-1 18). Cellular Location of Cyclophilins CyPs can be found in nost
cellular conpartnments of nobst tissues and encode unique functions. In
mamal s, CyP-A and CyP-40 are cytosolic whereas CyP-B and CyP-C have

am no-term nal signal sequences that target themto the endopl asmc
reticulumprotein secretory pathway (re\?i ewed in Galat, 2003; Dornan J et
al. Structures of immunophilins and their Iigand conpl exes. Curr Top Med
Chem 2003, 3:1%99¥01409). CyP-D has a signal sequence that directs it to the
m t ochondri a (Andreep(&oréﬁg%o Haftdtt especdS oft trad ln\IdnﬂiunppthlsI iohfect bieyond

i mrunosuppr essi Chem 1998, 4 51 19- 143

ani no-t er m nal@ d? ﬁataHB%P?PdéﬂIFd’l‘IrsreIad%'a?. e rP% reaﬂ%%lr’egas'd(M H et
al . A nucl ear rlammhgnﬁlomgeeympapInglamanrmlanmeaveThaymg 8 ceFE8S pesture 1996,

398: 201- 205) an TPRs an ed | I effer LJ
et al. Cyclophf aipgé/‘fffr rgc‘f)' 'SFeEIrI‘Ij ‘?Hgsatl &ICS@ta ﬁ%rk %{%ggPe%Elggﬁpoﬁe@nt of the
st eroi d recept@taisiogphembeChdaptad forf eMMIMI@ﬁUafm pthecernchatadri zat i on.
) B ol chem 1993, 260:12903, 12340, HIBR QIPTNK LG rhahBeshaOuP. Wi h a
| ar ge, hydroph| i oA positively charged carboxyl term nus, and Is |ocated
in the cytosol p@Amnﬁr@tdnccsmeeteddIO said eyemlepmqmbf-rrail afied 'B‘F%toé‘v R#fnvol ved
in the functiop Qrfelrp%u':ll S8y Iﬂéﬁnh&:rr Hagld E‘roxﬂié?cenh%hn@&@@ tS6hid dphul?93,

90: 542-546; Ri n ret N-term nal cycl ophilin-honol ogous donai n of
a 150- ki | odfl t oeMthen®t a é@@@ﬁl @F@WW”@C@M@‘Z@XW FerNasERthtH M AFA pr ol yi

c/ s-fransi sonegassr g fiFRFRRINAE nadtbar ties. Bi ochenmi st ry 1994
33:1668-1673) Function and Act| Vlt of the %cl ophi | i are
nul tifunctional protePRErYRg "ﬁ?(—fe FBe veedYy ‘3? "(‘S@I Ic'fﬂ ?S ﬁrcé)%sggses

Because CyPs wgype|dat 9Wh§éré¢ﬂﬁ§ﬂl‘§(&€t$ﬂﬂh@liﬂé\ﬁbér envo ki strot n’ﬁeImISersbtggests an
essential role for Ps. Initi al?gg nd thaE: Cﬁg [43

speci fic enzyntHAPOhtBRePPRHIRF SIEgVE P Wg" ?r%ﬁ{g'e SonEr %z at't'on of
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al. A phase | s acI it.axel in. c i SDZ
val spodar, a p%% B?l'%/ A¥atheats? " Ee Qen( Peustl St oaﬁgge) ?@E)%ﬁ% Ant| dancer
Drugs. 1994; 5wiEHppspet} to 48)earThus, Q/Ps are caI | ed
peptidyl-prolyl-cistr oper.a h SmRAul

accel eration factor |§%I§—fjlfna Eng e?ﬁefféfga CI‘dI Sag@ﬁfﬁagﬁslpge@% lr'lgt ei ns,
PPl ases are al ’émthanvrcmlnwd?esra seqmdrneh@nmanmge@ebﬁéﬁéﬁeﬁsfod@9?6'“9 at

envi ronmentgl %%Ef&}%?%wme% abQPFOR il &R fa. HhVihG\W QcBhd irktapfli ati on,

changes in"the e cel vironnent, and treatnént with OXI dant s.

Thi s function Ing eBVer durthel BerIPYeS HifafRSISsHIGeRTbe RERRIIng (padvin kst al

Rol es of WC'OQQI% n%u'aetﬁ@esﬁﬁaeeaogu@hh@rth%gﬁastth w>r|d J. Surg.
2005, 29: 276- 280) In addition, the PPl ase acth\g;l5 ‘{h[gf recently
been shown to be i nvOFSREINntadp JEFEEr PEFFETES ey '@E%ssa ﬁSI: 9]

intracel lul ar plighgimerhbaf hdCbREitANEHESYRa ldistél edld, @y@bnpdnmanm efnd t hei r

possible role in t estress res [nt J Pat ho 05-31 5,
Caroni P et5al SAiflSRCPRMBRIPINGTY f’%@“rlteyaeﬁ't?nfcfri“ﬁc g9y t)peacgétgiegg g gdsh t he
secretory pat hpgy. relaiBinal nfdhetrarl&edl to %6:1{1;61313@»(142,} said tsbcthomemibal. f uncti on
(Halestrap AP g ond I i ienbi bits the
permeabil ity tFé‘?’l‘?}DYllbﬁ B%ﬁsﬁg%ﬁ% begf)t[' ?Peag < S?C%égn rﬁgﬁl‘ﬁst?ﬁé ér?leperf usi on
injury. Mol OetdteBInOfrfmemétQQVgagéMnﬁ@?thmyd @braneam oCkhe BRil.est rap AP.

Recrui tment of mtochandrial I r

menbr ane under condi ?f‘fﬁ{gmgf Ié:tdgal).tl \b%‘l gﬁfgrsrég' n{aBtotdgrﬁE%%h?hred%}gglm ng of a
cal ci um sersdi t ene afcraics fiesti rfetwnmlgamnnmber BingcthenpPxirpgi4en 0P saigh syt

br e- TRNA pr ocessl g (Bounil fed B, Ledthia) A aRfREA Y SIYSRETSIGRl drusleear

mat ri x cycloph| inin erac ththe & domai n of pol yner ase
1. Nucl ei c AchdsulReslee987 HaZBTQZUESGGS.MmeFﬂFaH‘mEﬁf@%ﬁc@mﬁ)v%lr??'brot ein
conpl ex stabi | ( SoHe PbDES e st dh BNy

affinity to g%e d?‘gq%:gﬁég'e?%ﬁv%%% el n thég%ﬁ%%l%%hobl Cc pocke %go n J et
al . Cycl ophi I i Af theDerinieasntasNhe enagseo RS R3rRIRFe 1oAY FIFn?NS@Mp‘%? LF

Cycl osporine. The Journal of Imunol ogy 2005, 174: 6030- 6038, M koI 1993)
and inhibits PPlase activity. However, this effect is thought to be
irrelevant for the inmmunosuppression. Rather, the conplex between CsA and
CyP-A creates a conposite surface that binds to and prevents cal cineurin
fromregul ati ng cytokine gene transcription (Friednman J et al. Two
cytoplasm c candidates for immunophilin action are revealed by affinity for
a new cycl ophi l'in: one |n the presence and one |n the absence of CsA. Cell
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amno acids. O the known CyPs, CyP-D has the highest homology to CyP-A. In
fact, in this region the sequence identity is 100% between CyP-A and CyP-D
(Wal drrei ew0200031403s0i stal BS et al. The Mtochondrial Peroeak2oosiopo3ss
Transition as a Target for Neuroprotection. Journal of Bioenergetics and
Bi omenbr anes 2004, 36( 4); 309- 312). Therefore, CyP-A affinity is a very
good predictor of CyP-D affinity, and visa versa (Hansson MJ] et al. The
Noni nmunosuppr essi ve Cycl ospori ne anal ogges Nl MB1 1 and UNI LO25 Di spl ay
Nanonol ar Potencies on Perneability TranSition in Brain-Derived

M tochondria. Journal of Bioenergetics and Bi onmenbr 2004, 36
407-413). Thi sOF &EMAET FAS 1 phohpianBelBn Vel RtR e B%ﬁgw%??ra%faaocawfq cally
wi th Cycl ospor thefisb abtagiies nchiss ssald s26dhd rdtsialhgRuertbeland Isahi dahiti on of
Human | nmunodef i C|benc f\ﬁ rus TtyBﬁ 1 Replication in Human Cells by

Debi 0- 025, a NOVET F&ﬁ?ﬁYF’rﬁe hdi ng Agent _Anti m crobial Agents and
Chenot herapy 2008: 1302n dspidallWwpldfayedrRrnatodirhentGadhetdeotrahdpgivarenefcol ogi ¢

cystrophy. Rat BFE RRACeS 5 088 I ye] 73R S0 BT NIy WAl

Di scovery of NevelithNerid lcommmmospippe.eBY$ wBeOyi tasjivatiensh&ahliegeraent afhi oet her s

Wth Potent H vi Aa_réu

Aneri can Assog%(aﬁ?%%r EXUO;'E&SEFJ H{gs;%%f”\)/%?& seas%gr %%i%&‘)% Q%O% The
sequence honol s @@r%@dtww 50§ sliestedrawasdd, baypet dite, ﬁ@t%fh“tl al
targets for Cyglpgporine anal ogues. Because of the multitude of cellular
processes in which the CyPs are involved, this further suggests that CsA
anal ogues Wi ch ret aPACTEEi £9 okt aBRthET rRyetesedy PribadiBenty se¥idil Sty t he

treatment of w%rswanla}aﬁ&agé&m\ addstbonbi Iaw:dM@dt@ita@t Rithegees Human
Irmunodeflmencly\/rus IS lentivirus of H‘le[“retrowrus famly

and serves as SHS&EARPSI th%e?%@wfﬂ}‘?ﬂ GHar: Witk tes Bysnqlipis ipipRYEAtof
infection and fepl aol@etelronemonﬁ:teratsaﬂh@ kétiﬁlblﬁf@smoGMB- Maveaghestisdbesihed nore

than a decade a e a val tar i,n ant V_che era Rosenwi rth
BA ot Cal - Oycl SR TG A AP ey <o P R Ay

I nt. Antivi r15 Ngwsusl@%n 1t3:o&fés&8)the gt df ihé rétbmiranmesskerihitaé pfanect i on
early in the HV-1r tiQ b cally to
the HV-1 Gag pol yprg‘?‘é‘?rﬁ% Ltt?bgm %2% @%éfe\fl\gaIérﬂy&oqmr%%n%adéjfsgg?en(eanré%/ Vi rus
type 1 Gag pr otaningbnembert & alpptashforlangsgingaatdedit Cpit of 388 crug3anti-
1067-1078) . I-N0siAG] psi d
protein p24 (Cﬂ?l *mgﬁg}e?gnt ?Iﬁgémaiﬁﬂﬁ%ﬂg?%@%@%gpﬁ gdrw‘jéa%rtﬂ%giovsky AAA
et al. Transf epistince o th Xetainingcmoghliel againsit el cirrgtlgnta@dtatb%salmvwwfora

| munodef i GigeNgi i re&%s{rueandv%ﬁacﬁ@ rré‘t'énﬁﬁ'nban‘ﬁﬁlﬂlecggf@l'é Q&bhdcaé%.% orine

sensitivity and cycl ospori ne dependence. "Proc. Natl . Sci. USA 1997,
94: 10943- 10948lenthafise brRmade ag|a naiuyaetendiaruet theeﬂ%‘? rﬁﬁawm B8 ophi lin A
bound to the apipoterm nal domain of H V-1 capsid. Ce// 1996, 87:
1285-1294). The affinity of CyP-A for CA pronot t he |ncor oration of
CyP-Ainto the viri oﬁcfi%/fijt”igéPé@ta[]?‘%ﬁQ pé%fg'é'ﬁﬁlej?“ HAER a9 "§unct i onal
associ ation of t¥iehapBnben ishaddgtéd bVedgaging anseashat pdre ot&aé fosk&26f

363- 365 I i di that th P- A- t
cosenciai Por REC Pt s o Rl brenense i wPiae BHtisoai o
H V-1 replicat reslnstam‘cetwfrmn ret&:hrhsg ridatte bgeinstodisidEatiin aid aléyellmphfdn n
interactions with i com n

odeficiency virus type 1l .capsids with
oppos ng of f eop STBRY AsERcDPY S hE TaRg Rl FpEE s Le SedoHrstaifig
176-183; St ei nkessEreranfhe etadal as Mfdetherf naturialoev(tehs@ﬁ)bflﬂwlsscani rea

noni munosuppr Hréqg

i mmunodefi ci engaj/ﬁ'\b rus ﬁérﬁﬂ% Q%HW% 9‘% te]']%gﬂ’légﬁe\t/t\na? aﬂn Snd late
events in BOV- 1 repAchcllngnto 3 ful&therolpr@fegad Gobodinang 23p)jd Sﬂ-’mdsf%p in the
viral replicatj . 0 be an
event after pe%aglﬁﬁp gﬁ%ﬁb%ﬁ]gtaﬁg&véarfﬁgéﬁ%%éw&%%%gﬁwgggmﬂ?h% @E ?gtthlteon of the
doubl e- st r ande€aryiYsing BA hiefix of tthe G@éIfPUIea@am’ﬁepl‘@&dé&tféﬁh%l{esé%‘ al .

Cycl ophilin A tﬁcé%%h@%télﬁ%g%o&ﬁélé@ﬁﬂs@%él&aﬁ:leﬁ ddf 8156 YHb®s Gbr BUMAN

i mrunodeficiency virus type before the initiation of reverse
transcription. snple/jGogptragw p6:thggwiainngomogiignaF e gqcoaf . refpaing

non- i mmunosuppr essi ve CsA anal ogue SDZ NIM 8 11 inhibits cyclophilin A
incorporation into virions and virus replication in human i munodefi ci ency
virus type 1-infected primary and growtharrested T cells. J. Gen. Virol
1996, 78:. 825-835; Steinkasserer, 1995). The anti- H V-1 activity of CsA
was first reported in 1988 (Wainberg MA et al. The effect of CsA on

i nfection of susceptible cells by human i mmunodefi ciency virus type 1.

Bl ood 1998, 72: 1904-1910) Evaluatlon of CSA and many derlvatlves for
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chenpattracting agents. In vitro studi es have shown that extracellul ar
CyP-A is a potent chenpattractant for human | eukocytes and T cells

(Kamal pr ewo 2d0ai403b. Extracel | ul ar Cycl ophilins Contri beCe/mzoédn®osss

Regul ation of Inflammuatory Responses Journal of | mmunol ogy 2005; 175:
517-522; Yurchenko VG et al. Active-site residues of cyclophilin A are
crucial for its signaling activity via CD147. J. Biol. Chem 2002; 277:
22959- 22965; Xu QMC et al. Leukocyte chenotactic activity of cyclophilin.
J. Biol. Chem 1992; 267: 11968-1 1971 4 Allain FC et al. Interaction with
gl ycosami nogl ycans is required for cyclophilin B to trigger

i nt egri n- medi dP@@PaURRE benMate pera flitherl naSligd @xTerisiambiothyt egohd re-

extracel | ul ar tamidd shendtd 2714 2719).

Furt her nore, Q/P—AgtJ can |eﬁ31utcHegaéahercgéﬁ%qvay$ra%%?ﬁ?ﬁgrg%’ism% m %ehrar acterized
by | eukocyte infl ux, MWER |Uﬁ‘]h§EPéQfe"rﬁd\ﬁ”tRS’d(fBﬁ@fr,rt BN;teftetaatmg Ingkemit i i cation

of cycl ophi|i easind HEGcabh P FETRING, nw%@r%e@té?éyadﬁ UGt
| i popol ysa% r| d% act ] vat ed macrogy ‘% Proc. b% D&L'dg §m00tl‘USA 1992;

89: 351 1 EANSHRPPYIENQUE anyi ‘H%ﬁ%'ag Y agitae PPlﬁ‘GtV\éktﬁ@ e aeximel end |y,
however, duri rf sahlemmudsetaiﬁmg mﬁérﬂBBﬂtsoédhrfe@@aoﬁbsﬁr% diP=Adi ot &= eased
into ext racel lf%tatreté[:hnssue sg e_ﬁ oth live and dying cells (Sherry,
1992) . I ndeed, ¢l evated TEVRFs '8F° '&WOW%‘Q@@'%W@&)@W &t the nadyer al

di fferent inf Iralmm{t/aj:uye di SeaseartsiaithadangvisEM She retbiRgigmbaitdrabhhritis,
and vascul ar EB th muscle cell disease (Jin ZG et al. Cyclophilin Ais a
secreted grow ‘actor induced by oxidative stress. Circ. Res. 2000; 87:
789-796; Tdher, 199Pcc®iding tha Me&fed embbhienaraset afast bagmateGirar t hri ti s,
a direct correl@idid nhsh A and the nunmber of neutrophils
in the synovi al fllrtg}?d of%ﬁgr&éﬁgg%@ Pét enﬁ)% i %'?ﬂ S Fg‘ﬁﬁrat "ed
(Billich, 199 Bysendiahy evabpp-ellintigs! ﬁmsefﬂelcyorbeansgowm ovel be ellitgicalexpr essed
i n many cancekrdskssbesn a,%@hé}edhl | & pe O not limted to small
and non-smal | ceII lung, bl ad SP é%e%a%ﬁ%'lljgrhé;r n%tétﬁc?‘ea i %r east
cancer (Li, 20888 eta%@rwe@ﬁi%lto f(@yfcmo@tﬁ PlaﬁeA‘MheChuﬁae@mSatlwseatlr@mal | cell
| ung cancers asdd aapiovak Q&aﬁﬁ&ﬂo%f@ﬁg"?ﬁé we%'rﬂﬁ"t%mfﬁﬂhi%gg? R RLYRical

Resear ch Cormunl \%gtl ons, 2007 I'n" cases where

exogenous CyPPRY é"’r?ﬁ’ptﬁfeldé?}a[ﬁﬂdsov%@ %ﬁmrqt@'“wwtﬁméﬁelstﬂﬁend@hcer cel |

growth (Li 2006; Yanmferaeﬁﬂ)they\/ardse-s@&ﬁo@dt RHbRLohNEr g l@%thor(ecé‘mh% 2003) .
Most recently rlst: r&% been strat and Is intricately

i nvol ved in t hath; oc a IWW\@/W% ahf t BFENt By @&st cancer
cells and thaser@pnyknomdbmmmpaen@mmraﬁpfreaee@bsth.mné@ét&%f ¢sll growth,

proliferagjon i n t al. The expression o Cyclophilin B

i s AssoCi gpedcr?megﬁ% Bé‘%%%!:% g%ﬁf@”&n”%nﬁoﬁe Nt YR B8Rd RESTE®-| npl i cat ed
in the Pat hog'é'M@sﬂDQO@ma&l\easﬁ m@anteis. allbhe meeeta@raﬁg Josmhbals Hid Fakhol ogy
2009; 174(1) : 42 Yitip08at gh.gg{t t | somerase Cyclophilin A

Regul ati on of Jannus A%tal 9‘88‘%%’[35@)5? ?Péc'“igluﬁgr ession of Human Breast
Cancer. Cancer Rese%‘?c@ﬁd'QQ)(D@an@@te(‘P@?ferrw@nﬁoﬁ’lﬁ)ant vbe tetianigy esid-ngly, CsA
treatment of gkGe mmg&tg;etdegl, Mh a s, nduced t unmor

necrosi s ?nd conpl etely i nhi bi teé m@@gag%%ﬁ%s@f(c at&% ;}6‘685 adYARS; esear cher s
concl ude ﬁatgeoéﬁtﬂsdbﬁ?rﬁi’@ﬁ”'lgr%tétl@%ﬁthmyetéingm MOdai@tﬂowecmmhufdnutredt o the

pat hogenesi s igf infateBA ndetﬂ@ﬁb of }Rpefer Fg&gd%gat ‘cyclophilin inhibition may
be a novel therape'& trate In the treatnent of hunan breast cancer'’
(Fang, 2009; Zheng,"%8 ?9 tﬁrlégattht-‘r Breferree gnborinentvtheumated@V)s &s t he nost

preval ent |i weastidi measrl wWitht HShHeRS IA0hafledSirCORSINEGT Q0D 50, \9pr | d Heal th
Organi zati on as ecause HCV can infect a patient fof decades

bef ore bei ng M GE%)}?}\éPBBrOXiTaHeE/ -t 'ets eagurensyifielentataintnoegsivabitities St udi es

suggest tBat ofvie r&AGing ftnlo'ttcme vﬂﬁ&@lt%oﬂ@rbﬂt@l wéér%d Bifdred with HCV, an
overal |l incidence olfh ar ou opulation. In the US

alone, nearly 4 nill Fo'r’?"%’é tﬁ P%Wot?e ﬁ%%‘bﬁ df "ﬁ?téﬁtdéﬁﬁ"v\ﬁ?i’%dl-@v and of
these; 2.7 nirontloniting\exeaiplaongaibugirabritening thefaepbh@t dAWinddCYn ikkd ect ed

i ndi vi dual s rgwﬂt; ri sk of developing serious life-threatening |iver

di seases. Current gt andar d therapy for chronic hepatitis C consists of the
conbi nation of pegylgatlethoimstzeRT ey berriny aidbitinatretaming thhoduidavddrin, both
generalized anti-viral agents (Craxi A et al. Cinical trial results of
peginterferons in conbination with ribavirin. Semn Liver Dis 2003;
23(Suppl 1): 35- 46). Failure rate for the treatnment is approximtely 50 %
(Molino BF. Strategic Research Institute: 3rd annual viral hepatitis in
drug di scovery and devel opment world summt 2007. AVRI Technical Reports;
12(1)). It has recently been denonstrated that CyP-B is critical for the
effici ent repl | catl on of the hepat|t| s C vi rus (HCV) genone (V\atashl K et

. o R I A



virus. It is therefore thought that resistance to CyP binding drugs wll
occur nore slowy than current HCV treatnent drugs (Manns MP, et al. The
way forwaW@ 2H/ME370t r eat nent - finding the right path. NECEDKAESM0BRS Dr ug
D scovery 2007; 6 : 991-1000). In addition, by interfering at the |evel of
host-viral interaction, CyP inhibition my open the way for a novel
approach to anti-HCV treatnent that could be conplenentary, not only to
interferon-based treatnent, but also to future treatnents that directly
target HCV replication enzynes such as protease and pol ynerase inhibitors
(Flisiak R Dunont JM Crabbe R clophilin inhibitors in hepatitis C
viral i nfectior"d EXpe tvepiion orwusted el ¢ajaiscenal Drugs 2007, 16(9): 1345-
1354) . Devel oprent afg. ek b rHC-AboiineRt beatd Ao Mbidk scepki cat | on
has been significantly inpeded by the |lack of a suitable [aboratory HCV
nodel . This OHBQE%BF %é@” 'y recently been overcone by the devel opnent. of
several suitable celfig.callshowe areetohs dnbheRANE th YeRahhd ¢GRSHURY BFeNs) and
a nouse nodgl tﬁont ai Eli ng human liver cells (Goto K, et al. Evaluation of
the anti - he%at tiYE" M rus effects of cyclophilin inhibitors, CsA and

Nl MB1 1. Bi ochem Bi dizhyssiRess Canfirs @aGiodBAdnt &7he88dentMer slaceddin aet al .
Hepatitis C vi g’s replication in mce with chinmeric human livers. Nat Md
2001 ; 7: 927-933). Cyclosporine has recently denonstrated anti-HCV
activity in screeni rfig. rmodedves thredséaond resthboditient ofikthd mivahdor( Watadhi K, et

al . CsA suppregsgs replication of hepatitis C virus genone in cultured
hepat ocyt es. Hepat ol ogy 2003; 38:1282-1288; |noue K, Yoshiba M Interferon
conbi ned W@ h cycl oditert Aeows eatthindrembedimentefof ébe iimeentiontlecadeiasa e agai nst
hepatitis C vidgys recurrence in liver transplant patients with end-stage
hepatitis C virus rel ated di sease. Transpl ant Proc 2005; 37:1233-1234).
Muscul ar Degener at i V& Bi 91§t Pudprempedimgnt phthegpuentipast of t he

m tochondrial perneaty. lai dnowsr2ieh bhdRdPRER dfViE)ndehrigh| cells. The function
of the MIP pore is to provide calciumhonmeostasis within the cell. Under

normal conditions t & GhaRWR) 2aiid Echessingga g with dharetaiipe medulieger si bl e.
Under pat hod ogbedihg oGl T noustadhbe thd Bapla¢s. an excessive cal ci um i nfl ux
into the cell, this verll oa§§ t%ﬁ m tocmondri a_%ad%f' nduces an irreversible
opening of the MPT pote,! Feddi Aghishioved negaag ¢ POt ELYPRshas been

reported to cdwerscy aid 1 of fgndria a dysdingef ivdrchapGhapstteh@pRpE®@SBES i N

patients with j ni.tal ,nmuscul ar, dy 0 nd Bet hl . am nmyopat hy
[(Merlini L ethHacl ah %gkqg‘%rqrﬁ‘é%@e%h?%%ﬁiﬁ‘r‘Féﬁ‘%tt@%/%@ﬁeoﬁ”é\ﬁd‘ﬁﬁé’% e

apopt osi s i n gathiess 8, wihith tokérageredvio iy pitchioaks IRNAS 2468ig 105 13) :
5225-5229] e S g ! o] e endently inhibit
nPTP openi 2nog C?ﬁéa{hgaf%t (gd(;]dggdrggiqézrﬁ%te? ggé%f%n% Fit éa%?ht%a%gg%jytdog?eeeg ﬁﬁ ﬁ%

apopt osi s and tag Pediteiy Migatuselmaiplydoi thescaniche ahdrpartiplbi exte@dimgzinto et al .
ihibition of tie LACHARAIIAR thiRAFRRthE LYrHIEANS bf N1 IR g | onal
recovery and reduces nortality fol |l ow ng acute nmyocardiral infarction in
nice AmJ Phy®PoforHeadingdp romaydiugh Likgwise, 2os heplimpaidH eblip. 9Aasid ni cal

study In 58 pablang 2 WCKESRIAMb hiAGH! PSRl Aimd Hgtatdon
denonstrat ed %hat_ a%g nistration of CsA at the tine of reger “usion was
associ at edwi CRAAS A ISt SRR EtYPHa#Nd RatasswbRatmieds Pl woiehds Mot C et

i arct i on. N EngLand o el o b L 20ns e )
nfarction. ngl.and _Journal o ci ne ; ; - :
Chroni ¢ Neur ﬁﬁl‘@&?gﬁ‘g‘f‘? Jesn Q@"arsﬁiapﬁ%d%%gﬁ Rlpeedyet H“%é\!f%'mdﬂ%@fﬂﬁ«/e agent
in cases of am#imydetbbdicahcHassiepadiadnéxeamRgeintash@ caessidl. ©ir thead traunma
(Keep M et a | ntrat hecal cyclpspqahn rql ongs survival_ of te-stage ALS
mce. Brain RBSE é’rs‘%ﬁg%%?'?c%%ﬁ% P'§2§-'§§f’)%‘. gcﬁﬂ %@ﬂ"@ i eéﬁ‘tgégao%t[‘%t ®sA showed
a dramat i 30B0F surddesahus abe haet at berd tubulanlpgrion] GutosidsvMhstabd dat e i n t he
absence of tr?%cftlggﬁtto'arl {—;‘a@f&l | ater established that this was |largely the

| .

result of the ing o to mtochondrial CyP-D. It has been
subsequent | y est abl Thaedesanatintdngiont hbweyerpfdo€s Aok xeletrdio thesehraots

neur odegener at,| ﬁg&ﬁ, I t ed kLn r | of Lou
Gerhig's Eisegggg?iféfwﬁﬁ§ a Eﬂ?qﬂ%¥*§?8§g$gf%€ﬁ§g%?éT@%i@p?gggﬁent nor e

t han doubl ed §®iewWikkisnintgritehe thafaihis net inpprian oviresbemtheeabpiere Bhown t hat
CyP-D inactivation in CyP-D knockout mice protects axons in experinental
aut oi nmune encephal onmyelitis, an animal nodel of nultiple sclerosis (Forte
Met al. Cyclophilin D inactivation protects axons in experinental
aut oi mune encephal onyelitis, an animal nodel of multiple sclerosis. PNAS
2007; 104(18): 7558-7563). In an Al zheinmer's di sease nouse nodel CyP-D
deficiency substantially inproves |earning and nenory and synaptic function
(Du Het al. Cyclophilin D deficiency attenuates m tochondrial and neuronal

o o, Al L Y



Honeostasis Ca2+ is involved in a nunber of physiol ogical processes at a
cellular level, including the healthy mtochondrial function. Under certain
pat hol ogiwel20tonadssbi ons, such as myocardi al infarct, strohmKaeuioesss

hepat ot oxi city, chol estasis, and storage/reperfusion injury of transpl ant
organs, mtochondria |ose the ability to regulate calciumlevels, and
excessi ve cal cium accunmulation in the mtochondrial matrix results in the
opening of large pores in the inner mtochondrial nmenbrane. (Rasola A et
al. The mtochondrial perneability transition pore and its involvenent in
cell death and in di sease pathogenesis. Apoptosis 2007, 12: 815-833.)
Nonsel ective ebrRivieieemetadtTh Bﬁ%rlfwwéldnbloécﬁjﬁéé Ca@tat"@dlh@rklgl ddal-eons

through the pefeeaidRkeREMicGHhEtTRERARHd.al perneability transition,
| eads to swelling of mtochondria and other events which culmnate in ceI I

death, including t hd"PriBERINSMmetUiapopilosry. beoreseied i wemsoReR’s of the

ni t ochondr i al MmrﬁEB@rbhéd foyvdrloaB it dimBAis&shoWRTIR)che %uséé%u@nt js an

i mmunophi l'in | ecul e whose i soner se actjvit tes openin 'of the
VPP, Cand 1S iErs G GIOAADS: SUNBRLUTeHt Sl e S@éveéﬁgr ogs

i nhi bits creakhennometdte MPTP, and thus prevents cell death.

Non- i nmunosuppr essi SpoL.i ne clo I in Inhibitors Despite
t he advant ageous ef %@C?%Ws&ﬁ\rﬁtr?r%gea%@%ﬁf‘? #ﬁﬁ"@gtm%%s t he
conconi t ant effeet tascatingnoutheSoyprtiess iTba rétiaimibg InIrmiuI& Slhalsyaménr(tsdx as a CQyP
inhibitor in r I

anal ogs t hat %Iee% gzgedﬁgjc’e%cfl& ?gﬁel\%%gﬁg%%ﬁngegp%’agt ngrtdd} tHe %aépg%%ppr essi ve
activity (40 e3 asi@¥narf ﬂghb Themnodppaiessi has potreral ppeftuts Apxeendingt i | |
retain their 10% i

compared to cony e RRTBTt AT el o e e e e FRE e B et o
product of thelecarfgu Wﬂ%ﬁ@lraalﬂl@m&ﬁ%gwﬂoﬂndl fied at amino acid 4

di spl ays no i MMuNOSYRRNASHHNE Abbbihdnt theWfeel@ id ?@Iﬁqmen@@hg.he@wmhnbl ndi ng)
yet retains binding affinity for P- A (Rosenw r al. Inhibition of

human i munod&1§ 8RR B 8lya 9pwe 'rrgeldmmh%*nmegﬁf'sﬁ)znwcrwrsentlthea

NoNi MUNOSIBPPERESE KEcY FrOFRAY Wi® MN@kted BErtioNNifithk ebffledgent s Chenot her
1994, 38: 1763-1772). DEBI O 025 ( MeAl a3Et Va?- cI ospori.n) B o 025 is a
dual chemical nodif AcHSE SFRBFNTERH e"a%el’%er?é rgenﬁl' dg’of t9¢ QYtei spl ays no
i rrrrunosup?[( essurtfieceatcﬂ thel drinuetsideread, the provdhiay eadi fa of dhy ffr@ﬂ’ re@yiRing PPl ase
activit rista

(DX ot hyl s nBSTROACHPERACOMIERERYL £ e BTIBRYS:S- Aeg: §98 e WSl qual

chem cal nodi fsunfate ofnthef arCaferatieavd 6,0a atiud sSnémbad1@ extaldsptith ppixitys no

I mmunos f PPl ase
:act| Vi typ?ﬁ@ %F? n:%lgt'é VAfn%ﬁo%V@%%W%Sggg%)pggégné‘%Cg ({‘yco t?' eé%ﬁjtlz%rrpounds
have nodifi casiesne 6n Ptdferabbcéhe)fm@emat had i of hheg‘petnmtblhmgf oembiendi ng

cal cineurin, gpd tHE@?&%‘aYeﬁ@%' ot du@ﬂe“b%?tdrg'?oc%fte@maw? tAchYs 3 and 4
. The nodi f| cat| on aci ds 4°1s ori ous an | ex, as

t hi s appr oachoppgsiteatach oterainide am@Iﬁrrrﬁgee\yp &he cycl ospori ne r| ng,

repl acing and/ or nogpt vigig dpse oam@ﬁrs%%%mﬁa%érhs& gla%'tng difRalt he ring
to produce the nodified cyclosporine. In contrast, nodification of the side

chain of &% né”‘écji3d°f1th?o§§‘1tn6te”?f&ﬂufiq érebﬁ@ﬂﬁeﬁﬁe%fio €Reh @f/’@ro%cﬂsl % ring.

However, am neyrafhdickel 5’roc§}§§1@ﬁ1’dﬂ$geﬂwe%ﬁrma@/§?eé¥en@'Mh@aﬁuﬁﬂﬁéé%%-t 0
caIC|neur|n bi ndi n and has been nodified to increase

i nunosuppr es8PYEEK 3 ie&eyd SRIARIAI MRYPDEK AfEends F%I'Petﬁﬁ q{ﬁﬁedd%@S 593,

di s?:l oses ﬁ Sty beoxiRdi Ehe AfFitan wtomdir-a@imed dnélmwrrﬁbewngswrinécﬂea ) ICZAb

anal og with i cre se si ve, pot enc ere it wou e

desirable to g%t ﬂ%ﬁ%ﬁ&g%ﬁﬁgﬁﬁ E%@%EB ?ﬁ@déh%ld%ﬂéa”ﬁol ecule (a
"Nl CAM') t30at ofithee stﬁﬂﬂmbmb&yﬁtﬁ‘@ﬁls?a&@nanfﬁ af thecdddofaGeiting ndrhleert r eat ment

of CyP nedi at ed. di sea Y, ENTI ON,One .aspect pf the

i nvention rel &t f{g I§re (ﬁ% ?tSEFE‘l&Et% S%Cﬁedcfﬁa‘ﬁ”eg m%TBﬁ’Efsure of
Formula | : Nbd;mde%beupt&yemtéamlg auingforl N a . is Hor Acetyl; b. R1is

a saturated or unsa r_.branch ar bon

chain from2 to 15 Erﬁ%@%%drg o@bgﬁéwém&% i r%g"t mem% ?J% aﬁgﬁ% %c‘gl fromthe

group consi st png reffaining imerabed; 14,i wl‘)‘ﬂfeiablurailumm the saine MaehFréfietd-ed, or

N, N-di substituted am de; (iii) a N-substituted or unsubstituted acyl

protected amne; (iv) a carboxylic acid; (v) a Nsubstituted or

unsubstituted amne; (vi) a nitrile; (vii) an ester;



(viii) a ketone; (ix) a hydroxy, dihydroxy, trihydroxy, or polyhydroxy

al kyl; and (x) a substituted or unsubstituted aryl;or a pharmaceutically
accept ablwo=ainosviser eof . A second aspect of the inventi eoTmH2808280156
conpounds of Formula Il: MeLeu MeLeu Formula Il wherein a. R is Hor
Acetyl; b. R1 is a saturated or unsaturated straight chain or branched

al i phatic carbon chain from2 to 15 carbon atons in length; and ¢ . R3 is
sel ected fromthe group consisting of (i) a saturated or unsaturated

strai ght or branched aliphatic carbon ¢hain containing one or nore
substituents selected fromthe group consisting of a hydrogen, a ketone, a
hydroxyl, a nblyrithe axis Baalsmkigs i thisi RlanenWasne s gegcaber sbeNexdrane: (ii)

an aromatic gBI%'*ﬂn?IoéHda@Q)'f@lge ARE rBfaifiRg ‘?néHQértB%H@r’lhé ﬁ@llﬁ%t efd finom t he
group consisting o de, an ester and nitro; and |||%H§Fcorrb| nation

of said saturaft&e SFUtUReAPEF 4P e lesered gRMesHicaly ARPREE &7 ¢ [@"chain and
said aromati Ce@ %lame@eo@aﬂhl@é}mtar@éé\& @eﬁ@hagtsbmnsethtaltthaﬁf A third
aspect of the i nvention rel ates t‘% ng_oun 3 E’F eg {:haMMF rmJIa 111
wherei n a. SR thesPIENGr Thise A Mags oRte yrPiece £p DEAELY NG FIALPRE'Ed st rai ght
chain or branghed aili pBatiageabdenetiaiistribuiem éh eiehdrSsidaoboine ataoes i n
length; and ¢ . R4 is selected mthe gr consisting ofwherein 1. R5 is
a saturated o?n%ﬁgﬁtﬁvﬁt%@dgf?%{e@ﬁﬁnﬁmgﬁ ﬁo@ﬁgbranched ali phatic carbon

chai n between 1 andPﬂéﬁenaatybtmmsentnme rebagtitg PhoduRe5 ismademsaimgdnimgydlat ed,

di hydroxyl ated, tri h y - ’
unsat ur at ed sPrﬁ'lg sc'“ht%:&r% %ﬁoggsrsasﬁgﬁ%é 'E’%l p aEHO% d?rggr égﬁg}é gfﬁloglfadt ween 1 and

10 car bond40i nmlgengt h or a pharmaceutically acceptable salt thereof. A
fourth aspect of th HQ&)&I'Q% ALl & LY giFormula 1V
wherein | . IS H?B%Qﬁ%ﬂéhbf% Eﬁdﬁq’%‘% 6'8(: ecte aFcé)amt r rousﬁ) consi sting
of X X XA ret aﬁ@ﬂéng"umdﬂll@nﬁwr tﬂﬁé”@&f@tléc?éa%@mér%é'é‘?ﬁ)néuéltBe‘ﬁ'fé &6r esent

nventi on r el aean 0 NERA Bledlaibe rhRrRRVANEIRE. R SReSIs| igably I el at es
toaretalnlng ITDB for retalnlng an ear IECEII’I an ear, as well as to a

hearing aid ug1%3§s §h@‘hth& hateairhhagy 2 rowe & hqrdﬂeﬁaﬂf‘tt?“(%d‘f‘teffva'lﬁﬂm Ot

excl usi velyy, E&@oprpeéfefbtbw RYEFHiirAae fbat £6wki0 hardneb&igives g soetute f or
hol di ng an ear pi ece of ear i gg% at, an appropriate place in the ear,

e.g. in the efNea4 'OWFrPﬁ'St”h HANA Y €¥he ear. As the name suggests,
Behi nd- The- Ear (BTE)’réTé@fblwgthalcd&ssalé@ctmel’bfttablfndt t‘étalnea_:r mehtbdres,nor e
precise an el ectro ni t, .conprisin ousi n aj i, N mBj or

el ectronics pgﬁ = 'tr’]rh r 1020 Sﬁéﬁ?‘ﬁagﬁaﬁ‘énge ed'a?rﬁggérgﬁﬁaor enmitting
sound to the trarcroug- mcdomseay bs mntanbuttukn@refarabl;eogal omelihgcaiascha or the

ear canal ﬁ.&)hod?e%&%lrr{sr n%tatd)hr{ra]l;grove% rln% E}Irﬂi%?{ 'ﬂ% %'r st%ré&u{&tIBHQIe I's used

because t V\/mc earing ard"termnology I's nornally
referr ed t o dinersion ecal leest 0isnio, e’amwtlmmrhealhd)@ﬁfﬁgpw app@x&l ect r oni cs

unit. | n somg, 96‘{@mempfre@%%itn@aghgéraac&%céw&trém]ﬁemb&ow's' ng
uc

electrlcal con ors is used ecause e receiver is aced 1 n the
ear pi ece in t heitedmconspickoUse it iPALCHad W igretheorafiAINg méf"é'ﬁr'%(ﬂ"atC@ ofs

Recei ver -1 n- ng %%bafe'ﬁ'th@teﬁ&%%ﬁ'%%hi%ne' n particular when the earpiece
is not inserte in the ear canal of the hearing aid user, it is a

probl em t @5secur e aﬂ'ﬁelﬁé‘éfﬂﬂﬂ@fed‘@@ﬂs'ﬁﬂé/&@ henselgrted dePRNding88ithe G7@1 n t he

ear. In this rasnemd aPEpMo%ﬂZ@eB&ﬁacmE@@kh@eesN@r FI@JdSIIl@,nhQ@eHQjﬂée‘s of a
hol di ng device for earpieces of inter alia hearin d dl?qq General ly, the
rés

vari ous enbodPRERS ﬁ?lé'r@oﬁp%g@&ifrdfet@n%ooﬁe SHE{BE "BREL PBR & ni ng
nmenbers and cesinRatiigns ctrckb%rse@flon tohe.5 etraiZidng neehelr witie agagtngssvar i ous
parts of the e ! aIS Sé’é‘ ng no e?*a;g elfeer?eed te%ﬁbofdllnqg%t hl:;vsr %e'é%a.jn@r tvf/‘lﬁq %on
30 cross section of 2.0 mm and a material with a hardness of 40 Shore A.
Still another preferred embodiment has a retainer with a cross section of
1.0 mm and a material with a hardness of 65 Shore D, equivaient to
more than 90 Shore A. In still other embodiments the cross section

could be varied along the length to adapt the bias force on the ear.



cha, i.e. with only the retaining nenbers engagi ng the ear. The various
enbodi nents are interchangeable with respect to the earpiece, but howthe
ear pi ece we 20m/f4e3s0 connected to the holding is not di secomatoosBmssd on
this, it is the object of the present invention to provide a hol ding device
wi th inproved neans for engaging the earpiece, improved retaining
capabilities with respect to the ear and good wearingconfort. According to
a first aspect of the invention, this object is achieved by a retaining
nodul e for retai ning an earpiece in an8ear, said retaining nodul e
conprising an annul ar sl eeve having a central aperture adapted for :
recei ving and hol di Fig. 3tillisteates a geapnd embsgirdertapipinecietaiaingi medulfet ai ni ng
menber adapt eg BMIH§Q&% ﬁ‘rg Alior]. &R 8lfrels RBEVA ol SroreBGha8rBbdihiantear, and a
strut nenber, wher et n sai d |rst retaining nmenber has a proxi mal end
connect ed to efafig Aiminartheesasand setaiping magmbeycigtipeger AR TGREEd said

strut menber Haswil fY &¥IFREd Aih&Gpeeet ed to said annul ar nmenber at a
second | ocation, and a distal end connected to the dijst of said first

retai ning Rember . CBW&WQJBPY"nFj’ f¥% % &t 4P Ri bfy SABUGNY e f Ffﬁt UN8r eates a
cl osed togol Ogﬁémaezh@ I|$a§ Beufvatete, velia ﬁuangs ﬁEfﬂB&l’ngalgdrgtﬂhe cﬁmcrm 1Bemﬁer got h
support the a ar_sl eeve, s the earpiece placed there t her eby
provi di ng an ?ﬂ%reo%d ”?%@lsﬁeﬁ'ﬁﬁﬂ Vaﬁz% Fge e§$?fggE F%’?‘r a%lp %%s%?q lﬁﬁg;atof not
only the ret atha srthtrmduiberllerﬁsfa cotvatiresio thhesaesr giretienadhewoha-wi t h
respect to the ear I e I ai ni ng
nodul e furt herurﬁé’rfrﬁp? §§§'E esrgg srg?'ar?‘glcﬁlgﬂ?re%g% g(?gh%\”%ealfa%rpplﬁhgagi ng at
| east a pdot brbstfdsrekmrngsﬂmc@dtaf eodStarel powiahal. erdal2 nfjthe Bstogidin-et ain i ng
menber furthey i ApLANES: FI)@%;S&%%%%%H ok éfﬁn%tﬂér“%ﬁ?%’w&w id- self as
wel | as the earpi éce as suc Ct b ear. According to a
further pref esertdg &hdoetaiming moduieds @eﬁb@mnﬁ'@ taihe AigtakenBdr anelsthg proxi nal

end and a di Sérg:' rrﬁg'ld nd B€ R bﬁ%l to%‘r'déjtaaéra'og"re?e%@riﬁ'e 8kl finBoheeNMber
bei ng connect to the dista said first retaining nmenber and to the

di stal end of d'§bﬁ|@nétjr%ﬁn%‘?ﬂ)éroxmﬂﬁ'e?@b}l|th the sHasdpyneeT &0 8FF 85Pi vel y

shape t he jsecphdssRHRRTrak eaéraeﬂhbr WHLE réiBadliNh ANE BaRBATRTERE: aMbd-h sai d
ot her part of the ear. According to yet another refgrred e d nment, said

proxi mal end HE Psepeyties PEthe @fsé}l rﬁF%@'“ﬂéﬁﬁ@ o5 RaVIngY gPdsiyral’ ‘?rdtsof sai d

str gt rremloer alé@r&qem&eaedap@ BRIt floadihy itdhesTengdgeaddry vﬁﬁpdﬁ ten-si des of
said annul ar sle Havi ng_t hese symetri e e resis
tance of the Fi# gpn?fn%'en%uréeasﬁmeng?m{ﬁ?ae@frté%{ﬂ ﬁ%\%éﬂ%ﬂggr a V\CII%S'[I ng of
the earpi ece, castdshebiamdecafsetthe dessalpinelCES Iseypnbected énkhe dissl rend)tltZedon
ei ther si of .t he ane. n which, a r i ] jment, the
Flrot vt dtni REoiEs e biemediogha. FET 8RS he plebeh R 1E P  honber
preferably exhecrteld td time aroxéspleeidPlof the éfﬂrretmlnlenbmmh@n@ via the aent r al
aperture of s r sl eeve pg§
essentially i ﬁblgér%%?%% “ﬁ‘"cﬁh'\ﬁ r%r?rhrg%g fdéjl;yee@g%e?&s@ ?‘ﬁf%&ﬁg i
facilitates thetettieseionthe sthit mesnlogyel0 thb!éam@lforﬁ\ forcing sherfiess '”@*'laén‘rl buti on
of the ear pi ﬁr@%epr%ter 3l; ﬁf?) & ag@?’r’%nf RenSRERSneM P8 o B Eart EFh@%’cl‘i’érr ect ed
towards, but n Into a?r canal . According to yet another preferred
enbodi ment25 sma@oetfemthmmérurha% taAvaidcrsted d2at1ver Ao sEel MRy oi di ng
contact with §henanHs AR AR ©f oflthe 8frso éwmawgvréanh@eammh the cnms
helicis is inportant froma user viewpoint, as the retal : ]eém'ir ul e may

r

ot herwi se be un conferiUEHEE Meroweaine FBPRAARENT WiFBHthef ns out to

be advant ageoh‘éco‘ﬁﬁ%térﬁm@@ﬁ'@@rbb@lﬁh@ ddla ptedi royp@fvrdehe skreiogh Rktgisopdul e i n
the pl ane. Accordl ng a_further preferred enb gurﬁfp]lf’w sai. d.second re

tai ni ng nenmbePf i ﬁﬁéﬁ?t@ﬂ"ﬁ%m Ay ddtas g quva A8 PSS
anti hel i x 3of blightgagairds tngceridia mhlthelmgern‘edrpoemgmgerrent provi des furt her

re sistance of the retain ul e I aIIowsfor
a sinple constructi &a G %’?‘r%e?‘eﬁﬁqrﬂlﬁg%@\fl g C§Q8 éa@e ongm% ar ni ng
menber can bentsydextasd duniadrualbiwiex ttefoserayagef the Heeliki Y& of traearmmtyenem ber.
According to h { g SE I ni ng
menber is ada%?%ocreaggr g%g%ﬁigr ‘%%gr S}%?Pgﬁﬁgér ﬁadﬁ%gﬁ)?gggoaft tg te%t:l ix of the
ear. Using therdfesbly iofthhdbisa Cffchelneriga:qeheﬁﬁr,mlmre(!fe@nfllﬁmrﬁermﬁ@?sl st ance of
t he retaining nodul e agai nst dislocation and also allows for a sinple
construction of the retaining nodule as the second retaining nmenber can be
made as a further natural extension of the second re taining nenber in the
direction away fromthe first retaining nmenber. According to a further
preferred enbodi nent, said second re



taining nenber is adapted for engaging at |east a part of the helix of the
ear. Using the helix of the ear for engagenent provides further resis tance
of the reawveiniongossdul e agai nst di sl ocati on and al so al iPomK2008/@035 NPl e
construction of the retaining nodul e as the second retaini ngnenber can be
made as a further natural extension of the second re taining nenber in the
direction away fromthe first retaining nenber. In yet a further preferred
enbodi ment, the first retaining nember and the second retaining nenber are
adapted to provide a snooth transition Without any discontinuity at the

poi nt where the proximal end of said second retaining nmenber is connected
to the distal HYIOHE WSYid first retaining nmenber. This inproves wearing

confort and fits theAsﬂ@érUbé%leeﬁlM ¥igt 6l enokeddmasRtNAESmembbPe48a8y Wi ch

t he retaining rregb S ?ﬁW@?@g According to a preferred enbodi nent, at

| east one of tife PPy BFC g aREN58r 2 SFChé’OEEC'B r%ﬁ%ﬁsﬁ?r%reﬁ‘é%er and
the strut has wieressemnt érajaggmewalwithr thel donpha ¢8lofeh@ear, sRCddnfbredidyi Ng an
oval or el I$ptf| c%I cross-section, rather than e.g. a circular one, inparts
in the ret menber a propensity to flex in one plane, which stabilizes
t he seating and i mpriovae Surbiear vargne ¢ mbtostiownhh éheveacdandgretaininar menmbeeven
further impray i t eodretalnl nber IS
rounded. Pref ce)lrflﬂ] y’lﬁg%%gger %Sééggvcafﬁlg %{nt#%@ns%o%s Of e 9% g,%g?m% one of the
first retaini rfgssfaecvftmﬁx 1f3h@t051@©cfn@lsarm§laagnliarig 2ienber and the strut is es
sentially constant hed gngﬁ%tg%%q{t er’hBG lhperngﬁesbtf meng.p of said
Cross section bein Ieas nor e prefera bly
appr oxi mat &9 y suitsd earm%%thafv%etawépmfar i -'W@t ﬁefﬂﬁbwhgt deeperhimshe he entire

retaini ng mody\RithR REathd e%eam&ﬂ@% fIPéCﬁ%rn@'§@sé&t@n9hﬁ€ér it erred
enbodi nent, the retaining nod ule is manufactured in one integral piece of

material . Thi 4798 tﬁﬁ@é@ﬁ"é&é\bfﬁs%@eﬂtemmrﬁéﬁﬁdﬂéh%ﬂ hevannurs s1eqvei &ii ng

nmodul e to be rrBUaGt WiFresH l@xn dléljr@é‘é i @Rt M uhdlicag-ar atis ansf efe BRALIEF NO.
he material is an elastic

According to a furtherﬁg) g ﬁan?dl ment b
material with SF¥RJF BEHRIIC the RFRe inwhich dhe firgmiesening eMbEF ef er abl y
approxi mat gy &3@he I@ao@d&awﬁ:ag nsalﬁbercwahd ki 8tir (i mgrrcb@iaabiliel he&sdof the

d |
now be. dasar: By RGPS BRCRET At B eEHOURY el v ErRB Rty

enbodi ment s arfcketyhie apnﬂeméetéddnathesegsmbbdnnidwﬁs d:rcavm ngs fi g 1 shows a RITE

hearing aid with a r g ! r_dj nmpunt ed on

t he earpiece, fig. i%klﬁdgjvs% C%m%gta%esn'%%g Jjﬁ?retn? #raeq( n? H%%ul e
accord 1ng t o of hembmesi ofnearfpigres Ihshothe abwemadtl@“mbdﬁlwwmg”ca‘ar{ he
retaining d f ot i e; e i ent of the
i nvention {)EF LcHeéé‘:eQ Eﬂ F?Ye%gg 4 ni ;&1 t%gam@ctag |IlL%§%dmﬁﬁ?8m[?t he

i nventi on pl adéarted tarbeea$erterci @to H‘es¢ﬁ)“v@n3| efithedisenbodi ment of the

i nvention p| aced in1qg ﬁﬁentﬁﬁ\%ntlznmg"r‘ﬁmﬁbééw«g ﬁ%lﬁ@@Bgééﬁe&jf Jllggtré he
i nvention, g 8 shows a fifth enbodi nent e I nvention 9 shows a
RI TE hearing &V %W'?Wee‘i’”@?ﬂi”ﬂﬁﬂg ?'FB@ILHkéleQCEQﬁsﬁn wyllo‘fnqw,ghowe\f%unt ed on

t he earpi ece. tﬁmgﬁumém@adn@d]h@éd‘br@w @os@%@é W@tk e thRvEhdS type. The
hearing a as .a housin ch is shaped t o be placed be

[
hi nd an eaé15 ?ﬁéeF Pgh@ttlhﬁt%mﬁeﬁﬂ r‘\'bg%fmf ‘?f§h6‘Pe§ Rad ﬂl”‘f@%"ifﬁeb”tﬂ@ it has an
ear pi ece 3, wthoike iof matsHes bed mMetifierepatiesoni cs in the housing 1 by neans
of a conductor 4. The earpiece 3 is a part adapted to be placed at the
auditory meatus, mainly in the concha and partially extending into the ear
canal . For this purpose the earpiece 3 of Fig. 1 has a bent tubular portion
| eading to an ear bud. Likew se, the hearing aid 1 of Fig. 9 has a housing
2, which is shaped to be placed behind an ear. The illustrated hearing aid
is of the RITE type, and it has an earpiece 3, which is con nected to the
el ectronics in the housing 1 by neans of a conductor 4. The earpiece 3 is a
part adapted t o be placed at the auditory neatus, mainly in the concha and
partially extending into the ear canal. For this purpose the earpiece 3 of
Fig. 9 is held at an angle differing fromthat of Fig. an does thus not
have a bent tubular portion, but |eads instead di rectly into an ear bud.
The present invention, however, does not relate to these parts



but to a retaining nodule 5 nounted on the earpiece 3. The skilled per son
w Il thus understand that it is not inportant whether the earpiece isan
ear pi ece WP 2010BFBSheari ng aid 1 or a self contai ned heaPCH@PK0E/0003SE. t he
earpi ece containing the entire hearing aid. The retaining nodule 5 will now
be described in greater detail with reference to various enbodi nents shown
in the subsequent figures, where corresponding parts of different

enbodi ments have sane refer ence nunerals. Fig. 2 shows a first preferred
enmbodi ment of the retaining nod ule 5 acddbrding to the invention. The
retai ning nodule 5 has an anpul ar sl eeve 6 adapted for receiving and

hol ding at |east a part of theehrpifck 3Gas 4eénMif fig. 1. The annul ar
sl eeve has a central ]arlerl‘dtalhmﬂm@dﬁl@fﬂ&l reaihigtdheedtbices i M elf, a

| ongi tudi nal axis A THF % recel ves the ear piece 3 and holds it by
resilience and fricti®f "™ aung rﬂ%%l"i'?l‘:@ﬁ‘pé'ﬁ‘ﬁgdl nment the sleeve is

per manent |y j oi ned vmatnhaﬂdt&resiemﬁee}m”lﬁg/agieutnagaﬁértml &Hapged forreddl@t her

nodi fi ed emhodi, I C i.ntegrally with an outer portion of
t he ear pi ece. @?Fr'qsw %a?etﬁl&ﬁst r@gfsﬁdgx&éﬁcﬁs fromone side of the outer
surface of the annul afirst e@w\lr& mehebap race predl foe rdg8ging at hemst arsirt ot ai ni ng
menber 8 bei ngtﬁ@gmtaecgtﬁgegp%nannul ar sleeve 6. Also, fromthe outer
surface of the annul ar sl eeve a strut nenber 10 extends, the proxinal
end 11 of the strut MeSHErMaDbER] ng connected to the annul ar sI eeve 6.
Preferably, the pr OXIV\W@F&I%%@f@ét td8in r{g{ ﬁ*erﬁ@é&aﬁdéya apgl. the

proxi mal end 11 of the strut nmenber are’l ocate I’IC Iy opp05|te each
ot her on t & afftledrto spderwutar meraber at afirssheratignognd he first retai ning

menber 8 and the di stler@Adsald safuttrh@m%taF uh%sr@rﬁ%am%p eﬁaeccﬁme&%ﬁt&d to each
other, so as to_form cIoE%Iooplnc udi ng the annul ar sl eeve 6. n the

i |l ustrated em BOATAER™ METRRIGHA F%‘ioé?idHP??d'oﬁeﬁﬁﬁra digtabnc AN eCkeshiot he

cl osed | oop, t hee @lsmtleﬁalofeéid ﬁ@§t r’&el?lﬁnl&gqﬁéldbéret al ni ng nmenber being
connected to both th? %I Sﬁé ae f rs retfal ni ng menber 8 and the
di stal end of the stru EPrB'QP i eaF%Ctr INgR al%‘ bifUhET SYBBHENE &t ai ni ng
menber is flibeese®@ngfretaihy drabeli sdapted it chiyagingt Atdesct copett betid Bang member
is roundedtob gvff ﬁél&%h onfort. The first retaining nmenber 8, the
strut nenber 1 He "Sec”'ond’ r et ai ni ng menber 14, preferably all lie in
the same plane. Pref & Abkjaininhencduls afcatiing thidsmi 2, whereirptaadieecdkien, as
descri bed abov el X i pn er 8 and the
proxi mal end 1%,:8#”“%1@%2%%%%&% Ogm%g elgrgga do%:Q{St%%hg [grlo():(i';{]i‘n%1 engppom te
each other on PhéaidnifsPad rstadune raembﬁrebamgmcmmesuegetsmetr@ dixtabretd of

symet ri cabloy eall reét &F@nlﬁb%béﬁm\% td A8 s Fer oiig’é"?d Q@Utplln%ﬁﬁ) o0 be held
in the central aper ture w il also Iarge e evenly distributed on

ei ther side of the pl4ar4‘er%{:ﬁtﬂ“rtgnﬂ?dlﬁ'é%éc@rﬁ@ﬂu@eanl’ @figedfcihe oragsbivige.

Preferably thecamts, rvﬁ*:dr@‘hadaftl P@XREAWR & datd ﬁ%@@et%‘ﬁ'uﬁ’@%én%eﬁ'gﬁ'r%l th@' ece by a

sui tabl e pr ocess suc fj ction uI di ng or transfer
material is an”@¥UEgl oséiﬁﬁﬁélfq 'BEE FrﬁtaéerF%'I”%W@ﬁoﬁs%”t!qllyébﬁéet”'

f1 uor osi | i conecaly ddmlslm)plld%bf%l@b&ﬁ&l@ﬁgre@vé .TPE), but the skilled person
will know ternatlvg gag%r ials to Efnhese stic in this context neans
that the méitferi al ginEgamMogH @g‘éorij'ﬁgt e@MHhPBRVY| ter BFRCS8INgo 90,
preferably appclekisyatieryin&aid fistestahdngmessbeg] vaig sacanf tesinhg rhamrer and

| ower bias in fer the cross-sections of the
first retaini n%glfrrib %tid gﬁu{ ﬁ%m‘?}%l; e?%?%ﬁgé J'l%'d IR ®NERBTIRUBRBNPet ai ni ng
menber 14 are identi €ah retRiréng nosisisegtording rayldra 5 iwleikiarsaditentsal
preferably ov I S e.wearing confort.
The | ar gest c?%)sés%usrgco!tf|s§wa%éll%8esrléév§nh%§;£a &glﬁa?ﬁkgpeﬁﬁ? ? et 2 mm and
pr ef er abl y 38ppidli inrparalle) withsaitheormmios pantder s the appearance of the
retaining menber quiyeal RESARR FHAUR a&{&r&ﬁétt‘océ'ﬁﬁ Wntht hﬁrecgélﬂbm ng
nodul e is made of a transparent mater as SI I cone. ticular
di mensi on wi | | C@ESs gYeFeiBaSaie SEWEi REMBAT hRe araaked section adsp@ﬁpﬁ%prl ate to
achi eve the desidi@fg tbestbivich ke chBdfkis OFO8Sesections yiel ding a sturdier
retainer. One preferred enhodi nent has a retainer wwth a cross section of
1.5 mm and a materi a¥ #i CHRANEINEAYEAEPrAHIE SHGY e pAhotass DiefZer red
enbodi nent has a retainer with a cross section of 2.0 nmand a materi al

wi th a hardness of 40 Shore A Still another preferred enbodi nent has a
retainer with a cross section of 1.0 nmand a material with a hardness of
65 Shore D, equivalent to nore than 90 Shore A. | n still other enbodi nents
the cross section could be varied along the length to adapt the bias force
on the ear.Fig. 3 illustrates a second enbodi nent of the retaining nodule
according to the invention. It differs however only fromthe enbodi nent



of fig. 2 in that the second retaining nenber is |onger. The reason for

this will be explained further below. Turning nowto Fig. 4, it can be seen
t hat t he wonsio/ueisai ni ng menber 8 has a curvature, whi clrcamaqpbes/iod3ssor
engagi ng the concha 16 of the ear, nore specifically the edge thereof. | t

can al so be seen that the strut nenber 10 has a curvature in the sane
direction. The curva ture of the strut nenber has two functions. One is to
provide a spring bias for keeping the distal end 9 and proximal end 12 of
the first retain ing nenber at fixed pasitions with respect t o each other.
Thus, when in serting the retaining nodule 5 in the concha 16 the distal
end 12 and t hehpreix saidlseeot Qatailnmggmembediswmtetsf@mba@mn@t least at he sane
time the di St?!art%?ghelgru@%%tl E |éy,al end 11 of the strut menber 10 are
al so pressed towar each o en released in the ear, the inherent
elas tic properties9fA tateinfg mOdIU@t aeqeréigd rienti 0BS if| 4iaifsy3 18 et urn it
to its natural,neRlxsd SBaRPrett ARERKmbAY & Ahokdd idhldhgtge ng%n@m awi th the
con cha 16 of the ear. The happens for the strut ne 10, which
creates a i aBalef A tosemaf B?'%%ﬂthér‘i’érm is connected to the distal end 12

of the first retainipganeefifihgdmoaid AREAISE tb ey pfrexmmabmem tﬂ>19l s con
nected to the roxmal end of the first % ?Q%E{% menber ?the an
nul ar sl eeve B’ SR epld ﬁ?%?fﬁffé?'i”g@rm%‘ Fréji SH9BFINGRE '5F Bi ece in
serted therei part Biehshelid offspalear. 10 thus aids in forcing the first retain
ing nenber 8 into e ement . with t econ ha 16_of the ear he t her
reason for the curvE? %pe}%gmfr@ ERP& Ee 86‘?% 0F FPNeERCt %msst§;r}f’ n(?enber

and the crids vbkran shelfirsbfetbimingearembzo aad thapemnd etEninggneobéoare. To
further inpro h n 0 'ﬁﬁ@.” rekai ni ng
menber 14 is é a[%{e r}%g‘g?g%é X\%'ittws}rrr%) &e%ﬁéﬁg%%ﬁy lgpg?he y?asttt%%et ai ni ng
menber 8, andpbias wénece:rtlvetpmmmal eodicfigaid seapngrretdnispingémbgr gedmst t he
concha 16 in j D £ he s&8Befromfig. 5 the second
retaining nenhg&eq?ﬁ%é gg??gﬁ%t"?gr?h@%r% relvvlangé%ﬁteto engage the helix 18
of the ear or the aéapﬁetﬁtﬁl@mgeﬁ@égiengccafdm@é@taﬂé( og of fie Prreedings

antihel i x 189 ohirhflewRéein Bf f6F %HEYof'tﬂetfh@t f‘é’c%ﬁfﬂﬂggf'nelﬂr%érx t#d sédonighe ear,
where it can lie in an I nconspi cuous e seen. in fi 6, the

second ret ai nrﬁa'nmmbfaaﬁa}h%étr%hes B’&@ﬁ%&t@“\yoi’?\’ FpRticaky g%% to point
in the opposi tectdnt ection when it is in engagenent with the concha 16 of
the ear, as conpared_tq fi urther .vari ant t sho , the
second retaining medBe 1 fﬁgﬁw E‘IOBBIeh%QFQ"an%a‘EBWrmeygggbﬁ pE?rf\ggé'gso as to
ener ge fromtbleurﬁgswwerefn ﬂneldraxssl&ctnarta) difhengiossaf wlbastgmeaasfitse:ﬂtst Figs. 7
and 8 show different e nts of the.invention_ s i eces that
are adapt € fGraRNGaE %?ecﬁggﬁgﬁa‘q " trrheén%?fd—i"{ {-’ &r F‘es%]rp

enbodi nent s ofialty gsnstéantandes tles semtth aheyead, trﬁenargmtydrhn&lrmmhef jpaievi ousl y
descri bed enbqdi d 90
degrees, that E)'l%sg:%%&%rl BF gaét Felggc f\rmk” ta%e a%tﬁglergg rs]'%% e%?%}g geér}gendl cul ar
to the pI ane proxivhaedy iisemii.r st retai ni ng nenber 8, the second retaining
menber 14 and the stpu ¥e oflclairRL Rey, {fatures of
t he previously desc??’béﬁ%ﬁg %Qddlé%ccmwf% érﬂ% er?g ieaérent eg In these
enbodi ment2s twber%vhmglstahené@ﬁth%&zec&w§ewrat\g é“fd'ﬂf?efrﬁ EdtndgAgl e facil i tates

the use of other ty@@SAOﬂ‘-et&ﬁrr@l %@ﬁlet&%erd;&g tatweorﬁ@er b ecetiingat i ng”
ear pi eces, e.g. earpieces 3 conprising earplugs as illustrated in fig. 9

adapt ed to beCRifBer vBarsithie trﬁe'eae LT 'éfmF‘f‘l‘e‘aG%'é‘?d inriRae JRERIER

i nventi on haspreweparie@xpl ai ned based on illustra t| ve exenpl ary

enbodi nent s. 1ID'he skilled person will know, however, t._ nuner qus

modi fications are pdSsfbiEaRNEhIMRIieASOEHRI 5P AV Pgﬁheagr%c@am@ut in the
clainms, e.3m. tlelrhewmremﬁ tr\séﬂeamem;r@ndodlulmmam&owedaiysmechm ooud- material s
and materi al ﬁ@oet(5 TE TCLAI MS1 A retaining nodule for
retaining an % ?r mg said retaining nodule conprising an

annul ar sl eeve haV| ng. a rmw"hmgl m@r.leiet agcerdida b exhyf ome petie: prevgdengd hol di ng

angaging at 1 EaEe TR BE el Pna tuad 51 PRLTLENNY (TRERSLYPINRE

wherein said énm&ﬁewnﬂﬂmﬁﬁhagmmmahﬁr has a proximal end connected to said
annul ar nenber at a first location, and wherein said strut nmenber has a
proxi mal end connected to said annul ar nenber at a second |ocation, and a
di stal end connected to



the distal end of said first retaining nmenber. 2. A retaining nodule
according to claiml1, further conprising a second retaining nenber adapted
for engagwogomio4bisast a part of the ear spaced from t hepcummraos/ @034

retai ning nodul e according to claim2, wherein said second retaining nenber
has a proximal end and a distal end, the proximl end of said second
retai ni ng nenber being connected to the distal end of said first retaining
menber and to the distal end of said strut nmenber. 4. A retaining nodule
according to any one of the preceding clid ns, wherein said proxi mal end of
said first retaining _nenber and the proxinmal end of said strut nmenber are
connected to essenti &Pl § r@iANRE Mot pocaspipedPicaim tRer df, whergimakheul ar

sl eeve. 5. A reiAbmiing dm0dukee asersli WEht0sAB ANGrahedd Weeﬁ:\@%iv @ cl ai ns,
wherein said first égts'nigg nEFber, sai d second retaining nmem ber and said
strut menper eZSEhTY 5 9’ BT AR IPPEREMRESR: pl ane. 6. A retaining nodul e
ﬁccor d: ng to gl ai Im 5,19\/\Mehea'\rmgsaiddc@ﬁpﬁ§ia¢1lalaB@éhﬁHgE nﬂfdlus&ilaiaeccﬁcﬁ;rﬁgl@(rj sl eeve
as a | ongi [ | extquin essentially in parallel with said common
pl ane. 7. A%Ee?ﬁfﬁpgé%ﬁﬁﬁﬂﬁée'E%ngPﬁg to any one of the preceding clains,
wherein said strut nenber has an arched section adapted for avoiding
contact with the crus helicis of the ear. 8. A retaining nodule according
to any one of clainms 3 to 7,wherein said second retaining nmenber is adapted
for engaging at |least a part of the cns antihelix of the ear. 9. A
retaining nodul e according to any one of clains 3 to 8, wherein said second
retai ning nenber is adapted for engaging at |east a part of the fossa of
helix of the ear. 10. A retaining nodule according to any one of clains 3
to 9, wherein said second retaining nmenber is adapted for engagi ng at | east
a part of the helix of the ear. 11. A retaining nodule according t o any
one clains 3 to 10, wherein the first retaining nenber and the second
retaining nenber are adapted to provide a snooth transition w thout any
di scontinuity at the point where the proximal end of said second retaining
menber is con nected to the distal end of said first retai ning nenber. 12.
A retaining nodule according to any one of the preceding clains, wherein at
| east one of the first retaining nenber, the second retaining nenber and
the strut has an essentially oval or elliptical crosssection. 13. A
retaining nodul e according to any one of the preceding clains, wherein the
cross sectional dinensions of at |east one of the first retaining nenber,
t he second retaining nenber and the strut is essen tially constant over the
| ength thereof, the | argest dinmension of said cross section being at |east
1 mm at nost 2 mm and preferably ap proximately 1.5 nm 14. A retaining
nodul e according to any one of clains 3 to 13, wherein the distal end of
t he second retaining nenber is rounded. 15. A retaining nodule according to
any one of the preceding clains, wherein the retaining nodule is
manuf actured in one integral piece of material. 16. A retaining nodule
according to any one of the preceding clains wherein the retaining nodul e
is manufactured by injection nould ing or transfer noulding. 17. A
retai ning nodul e according to any one of the preceding clains, wherein the
retaining nodule is permanently joined wwth at | east an outer part of the
ear pi ece. 18. A retaining nodule according to claim12 or 14, wherein the
material is an elastic material with a Shore A hardness in the interval
fromb50 to 90, preferably approximtely 80. 19. A hearing aid conprising a
retai ning nodul e according to any one of the preceding clains.



