TREATMENT OF HOT FLUSHES, VASOMOTOR SYMPTOMS, AND NI GHT SWEATS W TH SEX
STERO D PRECURSCRS | N COVBI NATI ON W TH SELECTI VE ESTROGEN RECEPTOR
MODULATORS0CGROASSREFERENCE TO RELATED APPLI CATI ON(S) [ 0@QTjcARh®/0qoo%Es ent
application clains priority of U S. Provisional Application No. 61/187, 549
filed June 16, 2009 and U.S. Non-provisional Application No. 12/791, 174,
filed June 1,PARTS MANUEACTURINGMBENTHODS) SYSTEMSQNDPOUSESI herein by
reference. FIELD OF THE | NVENTI ON [ 0002] The present invention relates to a
new treatnent for hot flushes, vasonotor synptons, and night sweats in
WONBIFIELD PDF THEUNVENTION' eat nent i ncludes the adm nistration of a
precursor of sex sterolds i1 n conbination with a selective estrogen receptor
nodul ator (SERM for reducing the risk of acquiring breast or endonetri al
cancethe gl8ehf NN lstas Rb XMk FRId loF pFe@sidnpatmeeyit i cal conpositions
for practicing the foregoing conbination. Adm nistration of the foregoing
conbination to patients reduces or elimnates the incidence of hot flushes,
VasorpAGKGROUND®F fHEENTERAIION AN sl eep di sturbance. Mreover, the ri sk
of acquiring breast cancer and/ or endonetrial cancer is believed to be
reduced for patients receiving this conbination therapy. Additional
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synptipsiatH¥ egeshhnsiRceakibe ddNtHeyaxis & the ovevslzed dethinge endonetri al
proliferation and the risk of endonetrial cancer induced by estrogens. Use

of estrogens, androgenic conpounds and /or progestins for treatnent, or for
Pr ophwdReding tOLIMABEE ashOEt oF tedfv¥AtibR! thedteRYAMIAAE ofiife dvEpJisey s suf fer
from a nunbér of weaknesses. Treatnment of fenmales wth andr ogeni ¢ conmpounds
may HRNERGeCAIMBEANWRe side ef fect of causing certain nasculinising side
effects. Also, admnistering sex steroids to patients may increase the
patient's risk of acquiring certain diseases. Fenmal e breast cancer, for
exanphecordingdparmtbar agpest efsthedgeanidonctiessysien c@oB)rther eeiiptisen,

a{&l’dr Of%@&‘r’r?lec&%%ag eac%V%cg%%le Bgﬁ%gttg)elrl%)g for replacement of one of the

bushing types to be replaced using the system, each facsimile bushing having
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beneficial for the treatnment of the mastal gia frequently caused by HRT (Pye
et al, 1985). In fact, estrogen replacenent therapy nay result in severe
breast pawvo 2otvwaboisay | ead to di scontinuation of therappCT/20B]00dd18e

ef fective hornonal therapies and reduction of side effects and risk are
needed. The conbi nation therapies of the present invention, and

t hephgs mme ihict bl SUBRErhbPaRNAGEr«bha fldidfe kR8s Behdtibnallf Semilar

t herapi es, are believed to address these néeeds. SUMMARY OF THE | NVENTI ON

[ 00070 thosefmridbnediusbing tpepbets etiteriviscediffesant.o provi de a net hod of
treating or reducing the incidence or risk of acquiring hot flushes,
vasonot or synptons, night sweats, and sleep disturbance [0008] It is

anot hee spstem cao berusadialong hitdsa ddthie; émai mgthod ferduroidnginghe pla ket

acqui i he above-indi cat ed di seases, wWhile mnimzing,the risk,of

Zoqui Py stEnes Bl TR d SR TP rERAhaL i PudRbS S o iRk béen

cay di mraseed fondltise afifrhng lrBEaAaHAheSd8beiatdd Bordty ReIORRItIRTEPas

at heroscl erosis, hypertension, insulin resistance, diabetes, obesity
(espeld®@SPyYabdoni nal obesity), and vagi nal dryness [0009] It is another
object to provide kits and pharmaceutical conpositions suitable for use in
t he above nethods Preferably, these products are packaged wth directions
for uBhegethed compriges theesteps of or reduci ng or elimnating the incidence of
synptons sel ected fromthe group consisting of hot flushes, vasonotor
synptons, and night sweats [0010] In one enbodi nent, the invention provides
a net hod oh ciedustagces whlereinrthiei dignanseonsefi henberecdsdoatatéd wattesaidvasonot or
synpt ons, ni ght sweat nd sl eep disturbance, said nethod conprising

2am ni ot erfa e BHETTA RERInGE Sa9 BoLY rhamIRrHesr U g ety Bhine

tiver apeut i faabinyileeblisihgy revigeatfopth@tpsespssiareRh o vd£basiRgOhnAr 0dr ug
thereof in association with admnistering to said patient a thefapeutically
effective amount of a selective estrogen receptor nodul ator or an

ant i est Loganciriunistadee whiesifthel dfHeHsidrs bStHY l?(f)r‘%ré%cy’ﬂéa Wiflfssigx steroid
precursor is selected fromthe group consisting of dehydroepl androsterone,
dehydr oepi eady E¥veyembyshingtdiffeafrignoshose aserigmallybmanofactueadir ost ene- 3
17-di oneo and a prodrug of any of the foregoing additional agents |0012] In
anot her enbodi nent the invention provides additional beneficial effects or
reduces the ri skperdtivelyuinountng, teadid: lathe, seieof tik byersizduebystonigs

consisting of o of OSi hyper chaql est er.ol_ em a,, hyperlipi dem a,

at her oscl er osi SS#O&?;E%:{ﬁ)&@mﬁg?éﬁ'ﬁr@hogitxgp.og S&f@@ﬁ%@,”gﬁ%ﬁgﬁp%‘HSF'E’Q'stpﬁnce,
disabet es, | oss mbuntiaglRim@esne aheSUdH ths abé obenelcbréeprRid@rtsr dei ng

obt ai ned by adm nistering to patient in need of said beneficial effects, a
t her apeuti cal | yWeefdsaid saghwamoved ishinguardr of sex steroids or prodrug
t hereof m association with adm nistering to said patient a therapeutically
effective anount of a selective estrogen receptor nodul ator or prodrug

t hereof [0018] MAcARGIEe enbisirasebushing moavetied on spidoathiz o &it operably

phar maceuti cal ; [ L ' LS NG - i.cally acceptable
exci pient, dil dgﬁcﬁggofdr%aa%r@?g|r9?@<{)§/ﬁﬂg %{gfggﬁgur{%% yggéd'ée%%ti ve anount of at
| east one sex steroid precursor or prodrug thereof, and c) a

t her ' fiect £, at S ective estraqgen
recepl s haan) Gdaigrbe (eoBrRRh Bin ¥ shAERs AR SrabtheY rtRATHE:
e?r@boctbnmeiutintghfepilaneemmtohmsjﬁmgi ftmrsa tarplihg gear atherkin ﬁadﬁﬂs tlh@_bugllﬂiggls, a
cream_,an ovule, or suppository conprisipg: a) a rmaceutically
accepPatt EERIREThave %eﬁf’l Hlo‘}érr‘ﬂ"%{ %85} ]r:?eela,ndﬂ}?g ae%hépﬁﬁgﬁt%éawﬁge%bp&& ive
arrourﬁecgﬁdi@fronlegaas_;tn@dr@sg,e))g steroid precursor or prodrug thereof; and c) a
therapeutically effective anmount of at | east one selective estrogen
receptor nodul ator or an antiestrogen or prodrug [0015] In another
enbodiHe hethda (jd?,f.{ng%é'sotrheolgt%r,gq)q_s a kit conprising a first container

contal ning a pharnaceutli ca ornmul ati on conprising a therapeutically
effective anmount of at | east one sex steroid precursor or a prodrug
thereof; and said kit further conprising a second containercontaining a
pharmaceutical fornulation conprising a therapeutically effective anount of
at | east one selective estrogen receptor nodulator or an antiestrogen or
prodrug thereof. [0016] In another enbodi nment, the invention pertains to a
met hod of treating or reducing the incidence of hot flushes, vasonotor
synpt ons, ni ght



sweats, and sl eep di sturbance by increasing |levels of a sex steroid
precursor selected fromthe group consisting of dehydroepi androst erone
(DHEA) , dwbydroopiliandr ost erone-sul fate (DHEA-S), andr ostrciAnerd o1t 7b- di ol
(5-diol) and 4-androstene-3,17-dione in a patient in need of said treatnent
or said reduction, and further conprising admnistering to said patient a
t her apeut i gdrhyivelyfrRetihtiBg At vald Iatha iRl 6EtHe 6vaSIAINISHIRGS PFSVida@dul at or
(SERM as fpart of a conbination therapy. [0017] As used herein, "Pure SERM
neans t hatfof KePIacrmenbos tyir oh&dld eash nevwe@RUEhiag: the Myoynting baky and
endonetri | ' I :nharn i : t I .
[0018] 1 n dons RGN AhaRE MR AR pREyLATERER AR S AR hoRIF,
first contlmughémg;camidai ni ng a therapeutically effective amount of at | east
one precursor of sex steroids and further conprising a second contai ner
containing a therapeutically effective anmount of at |east one selective
estrogenm rreaehiniig tholatsired HO$HIAG nhourtedt dresaienibtsk o@fit opBeablpvelihé on
provi des, in one container, a pharmaceutjcal conposition conprising: a) a
phar maceutRU8I ISPOSIRLRH AL 2RiEEACHi TEMOVes PudHbdor carrier: b) a

t herapeutically effective anount of at |east one precursor of sex steroids;
and c) a therapeutically effective anount of at |east one selective

est roé%iw?'é‘@et@tQﬁheﬁﬁégﬁgﬁ&f.t{“ﬁogﬁ?nqlwlaﬁﬁ‘@t’W@Fh@TﬁéﬂliWﬁQd the invention
provi des a nmethod of reducing or elimnating the incidence of synptons

sel ected fromthe group consisting of hot flushes, vasonotor synptons, and
ni ght sweats, dardarufBedrtwhbrshingsg ferairenast @nding gead patient in need of
said elimnation or reduction, (i) a therapeutically effective anount of a
sex steroid precursor or prodrug thereof in association with (ii) a

t her apeut itcal | yweéeredt the ewaikpigse i9hnversiged ibushing;rasyen recept or nodul at or
or an antiestrogen or prodrug of either. [0021] In another enbodi nent, the
i nvention provides a pharnmaceutical conposition for reducing or elimnating
snpt ons  sel ectwherfaintine worgpieap is arrsiallpgnachihed tusbétges, vasonot or
synptons, and night sweats, conprising: a) a pharnmaceutically acceptable
excipient, diluent or carrier; b) at |east one sex steroid precursor or

pr odrAigcrafieleeding gear b)shings esexde bypéhes ehetttoidvieresamaiden aspeepsiotherodul at or
or an_antjestrogen or prodrug of either; wherein said pharnaceuti cal
compdBVEMUA s provided in packaging that directs use of said conposition
for reduction or elimnation of at | east one synptom selected fromthe
group, consi sting of hot fluyshes, vasonotor s toms_and ni ght sweats.

[ 0022A°5ohdIRgdn eéﬁﬁB@?'ﬁ%é#tt, et/ RN SRV UL EUIrEN & €OmMBFis@ eBuci ng or
el i m OREiagheSHITRLD B 894i664I1GH bEXBh &R HPUR deeA aRtiiRg 1881 dRlpidd tshes.
vasonot or synptons, and night sweats, conprising (al) a“first (Pont al ner

Havi rigetladretnparmit pasasge oficlaterndtinstwudtipnsscand en alectsomicodr ug t her eof ;

(i) o) Lner having,therein a.at |east one.selectiv t rogen
r eceprtﬁggg&rr%%?@t @‘%ﬁ&%§°ﬁ%'%gntf’?%‘§t‘fa&§é}?”&"”Srt88fﬁcb PEFML; R%é;fag‘afo‘%t ia

f or eghienghetare@n(iii) instructions for using the kit for the reduction or
elimnation of at | east one synptom selected fromthe group consisting of
hot flushes, vasonotor synptons and ni ght sweats. [0023] As used herein,
conporhelsystdm nihsdrefidthdrocampaseLatCNC Mtas @i, aktoring th'aneth@r aggarpounds
are ao}n'i nistered sufficiently close toadm nistration of said other conpound
that 4 PH&IN¥RRtIYM R Heed i aghgthed &y Rradusngo@PlaGMeRst PuiRgs fierdan

ol diARERUBhYingCy st LtEh Lt 6PEROHIGSNYERS Y MIBNAEhEL, | N Cl 0se
time proximty en conpounds are adm nistéred as part of a conbination

t her digynavasyfranethrilanding geadand the ssspcpteshboweshrezaotitminedras Pr ef er r ed

select iV trogen receptor nodulators discussed herein are preferably used
in co']ir#)cle%%%'on?%gtrﬂeﬁ}oéf(é?rpgﬁs%%b‘%P{eerp& ?fs'pr ecursors

dehydr oepi andr ost er one, dehydr oepi andr ost er one-sul fate, androst-5-ene-3

b, 17b-diol_, or 4-androstene- 3,17-dione, especially dehydroepi androsterone.
[0024] ThdPEERFRYMSNINGS| acement therapy is commnly used in post menopausal
wonen to prevent and treat diseases due to the nenopause, nanely
osteoporosis, hot flushes, vaginal dryness, coronary heart disease



(Cummuys 1991) but presents sone undesirable effects associated with
chronic estrogen adm nistration. Particularly, the perceived increased risk
for uteriwe andi4sas breast cancer (Judd, Meldrum et al PCIS82p10000d8t z,
Hanknmson et al , 1995) generated by estrogen is the major disadvantage of
this therapy The authors of the present invention have found that the

addition of a s@llegst wecifQirhs@@des MIRPERN tHEDEim eHsiond SEERY bbee precur sors of
sex steroids adm nistration suppresses these undesirable effects. [0025] On

the ot her hand,23SERPeGMiHESE A femmevest bushiparbifecfram Bresecas on sone
menopausal sy hes and sweats. The applicant believes
that the addlm) o?h lﬁgarrg.%gﬁ;dgl#aof sex steroids to SERM treat nent of
menopausal synptoms reduces or even elimnates hot flushes and sweats. It
|s inportant to nQtenthal hotndly Qﬁaoﬁ”o‘hﬁmra ﬁ]‘cﬁthé‘%lédtlﬁcﬁ%g
mani f estati ons of nenopause” and e acceptation or non-acceptati on of
msnopausal treat nentmegs@ainent devise;usual | y dependent upon the success or
non-success mthe reduction of hot flushes and sweats. [ 0026] As used
herein, a selective estrogen receptor nodulator (SERM is a conpound that
either directly os tdfrfewﬂbeiytmoaﬁtlhg?tméﬂbletfhé EbrféJBﬁtHeDﬁﬁer%Sze@n estrogen
receptor antagonist ("antiestro in breast tissue,
provi desest rogenic otPU%E'?QFOBECﬁ” ?‘F(éo"e'fqpé"l’ﬁerﬁﬁntb@fn@ec ¥Y§§u%f sid e36hser um
O e Lo enfold BESHELThe B ERChERL SIla B lgR RE s
conmpounds t hat functl on as estrogen rece ant agoni s Imvitro or in
human or rat breast thessulet pespdeddbt the typeof smdmaﬂhdmmmchbusming;
anti estrogen on human (gr east cancer cells) is likely to function as a SERM
versely, steroidadi™@ntiestrogens tend not to function as SERMs because
they tend not to display any beneficial effect on serum chol esterol

Non- st eroi dal anti estroaie@r_jsgqﬁ? have te tegﬁjand found to functl on ?s SERNVG
i ncl ude EM 800, EfMt 6B3CRIAINGREIGRV ST BUSRIRE MRAUNRAR s8It/ '

Torem fene, 4-hydroxy e?é\bﬁmnfﬁféebor@fﬁs%laft@ﬂ‘@wtﬁga%%%c%&%mw P35 563
GW 5638, Lasof oxi fene bazedoxi fene (TSE 424, WAY-TSE 424; WAY 140424;

| -[[4-[ 2- (hexahydr o- bll'ﬁlzlé@l n-

| -yl)ethoxy] phenyl ] met hyl ] - 2- (4- hydr oxyphenyl )- 3-nmet hyl -1 H ndol -5-0l),
Pi pendoxi fene (ERA 923, 2-(4- hydroxyphenyl)-3-nethyl-I-[[4-[2-(]- pipe
pdi nyAgaartiogyfiopivestyiel mspagt of thenidykntisn oth)g datedhanidixig toed cabut are not

o.th 7 h f t hat SERMs d
I3 - Elhebtatieaing <00E i ARat e b ReT e RS ML iR BebE  por e
SERl\/Islatra@dpemtzseeo SEfRlYs thd labBet megﬁ%liéd@uﬂ%goeaI@DF&tE"t’h@ﬁ*@qb’@bd do not

have any estrogenic activity in breast and endonetfial tissues at
physi BrR&Gines digtensitiisnelcdicobueing dased iy te Byeasdrrfl diamensions of the

D oo oo NI DT RlR afll , SC

EM 651211¢+|¢1esbeeads*elayftd the jlathenlhe aeguiped dirmabsieasr ogeni c activity mthe
mammary gl and O hers, |ike Ral oxifene, Tanoxifen, Drol oxifene, 4-hydroxy
- Tanoxi fen (I-(4-

dionet Agdaadimgetichaxgtblee mgbeet of thehindentiyphthey lath @ cpheutbmatically enajhine

Toren, f ene i Torem fepe [(2Z)- oro-1 -

hydr o\FpPET ?FF%%%@@PC?OFGM%RW)%HM P%Hgﬁiﬁé%%?ﬁ Fé@ﬁ'&%éﬁ%ﬁed LY 353
381, dimerdhorhH3, GW 5638, Lasofoxifene, |doxifene and Bazedoxifene have
sonme estrogenic activities in the breast and endonetrium This second series
of SERMs may be called "m xed SERM5" The unwanted estrogenic activities of

t heseacdsry tmhef’“éﬁfé@c bfntrHeb'n\/SHtIQM 6!49* to AL PiniRY! Bhe §|—f=ﬁ"@ﬁ5|o@§| shown m
Figure 5 and 6 mvitro tests and in Figure 7 man invivo test of breast
cancemeasi rereemyfanh Cbﬂ@:@0”‘@&&@I|hm%ﬁ¢beafmnsmnﬁm¢hmQod!elalaedt he

o act s O RS erdln P e R e R Ehimst ROR A R IRELER o

ZR- 75erkobneashadanyethexep@rat&f insthiencoitge offiserctibA028] | n one enbodi ment,
the invention uses selective estrogen receptor nodul ators of the follow ng

nmol ecul ar structure wherein R and R% are independently hydrogen, hydroxyl
or a noiety which is converted to hydroxyl in vivo, and n = 1 or 2. [0029]
The applicant believes that it is very inportant that SERVs of the
invention act as pure antiestrogens in breast, uterine, and endonetri al

ti ssues because SERMs have to counteract potential side-effects of
estrogens, particularly those fornmed fromthe exogenous precursors of sex
steroids which can increase the risk of cancer in these tissues.
Particularly, the



applicant believes that benzopyran derivatives of the invention having the
absol ute configuration 2S at position 2 is nore suitable than its racemc
m xt ure. wbue10/i4s018)S 6, 060, 503, optically active benzopyrcarcAaantoeetisogens
havi ng 2S configuration are disclosed to treat estrogen-exacerbated breast
and endonetrial cancer and these conmpounds are shown to be significantly
nor e Rdcbrdihgnb drivkRer asHett GfFhEivaRidrieIGWHY Rfachiringf tREJRENSORAI-
[0030] The enantioner of 2S configuration being difficult to be

i ndudheasimeneIBttaphe’n astempticdllsMaasure Hee dppEnTians ohéhe e inedt | ess

h f %
wer g N etz dindiiths) carf BE JIREeRlcalF IcBer b SRal B ANEE Sk P11 o
OF TI-ﬁEqDIRéWdN@Sn{;MSiIh&FidgtH bamdbm@MOItdm\ efférettte oppantenityrtotthei t h DHEA (10
t |y, dai | 75 dai | I
e oDt S e g Bl o o
| evelperifebheebire ol MeBsGred Gﬁﬁ&%l@ﬁs E@ﬂll”ﬁﬁﬂsln M véntF Rt Qe

experi mental versus respective control [0032] Figure 2 shows the effect of
37- wecelmmarmmeﬂmteld innoeasigiatydigwnstonotiat,are @aside predetegminad 1 ny/ kg)

of E | I I er tero els m
the o9aanrbAgdn sE RSt Frithdtnt I AR T R B e
ani neday HE@MhatEailp dalmr:) eut a vhadhihingespéradionl adcbPding tor<prdtdeolexper i nent al
versus OVX control rats |0033] Figure 3 shows A) Effect of increasing doses

Ylared t}?gresy'tonﬁﬁedﬁqs'redrﬁﬂgme@amrﬁr stered percutaneously twice daily
on average ZR-75-1 runor size in ovapectom zed (OVX) nude m ce suppl enent ed
with estrone Control OVX mice receiving the vehicle alone are used as

addi t%waadaaﬁtm% featarempbd sharasteristdesy ef Wasspregesh inientivoyaoreell aas
adm 9 nol -
S0% 1 o o A aner el Bng of tf Pelas e RmBfts b R Rt
i ncr etaelcrmgnlnioaeenan‘f délﬁEAamnI eEMa@ﬁ)ﬁ)as(af @ERNFa{n‘tutdf)eNlﬂjrtmmwuhe mmrentl on) al one
or in _conbination for nZR—?Slr nuemce
SuppEREREBHCRPT RopgEpearbn of t oGt RrainiEtiEbd bfhcre
Si8pP| GARRY RethWickireRot tanRe [R03H aﬁgi}gj BrafvinhoVehe B@te@fﬁeﬂﬁ% bﬁfeﬂyncr eaSI ng
oral doses of the antiestrogen 15 mg, 50 ng or (B) or of
per culesqebed hedeinafterr at i on of |ncreaS| ng doses of DHEA (0O 3 1 Oor 30
ng) combined with EM 800 (15 ng) or EM 800 alone (A) for 9 5 nonths on
average ZR-75-1 tum)r size in ovapectom zed(OVX) nude m ce suppl enent ed
i : ) R s EIDRAMWINGS t aken as 100% Control OVX mice
recei ving thevehicle alone were used as additional controls. Estrone was
adm ni stered subcut aneously at the dose of 0.5 ng once daily while DHEA was
di ssdileed i n 50% et Ishioals a pEio%epr apytatnanglinyg gkaabdskippt i ed on t he dorsal
skin area twice daily in a volume of 0.02 m. Conparison is also nade with
OvX animal s receiving the vehicle alone. [0035] Figure 5 shows the effect
of i rMdGeadsi ng concershoatsi @t plarElbB{ibnehFsd oﬂtt&is?’mbfm present
(Z)-4-0OH Torem fene .and Ral oxi fene on_al kal i hat ase activity in
man | shi kawa cel | dNVOIUR]) AR EH&%QP%%@?T\{? Af8eRkasured after a
5-day exposure to increasing concentrations of indicated conpounds in the
pres e .or absence f 1.0 nM E2. Th dat re e ed as the ans SEM
ot fduP-vel I 5. When S8 R%&rﬁtéﬁbgtumf’ epRiscle arﬁSSP)%eggls oh P rt%\éf'tgeﬁrbol is
shown (Si mard, SanCh‘@r'—‘th@F eXbmpld89dmbolifA3AI of tigs st Brgaows the bl ockade of
the stinmulatory effect of (2)-4- anmoxi fen, (Z2)-4-OH Torenifene,
Dr ol oxi fene and Ral oxi fene on al kal i ne phosphat ase activity by the
anti &g agen EM 800 dhgwaarst-adtikaner PREST DGR $edibg itk ahbfhosphat ase
activity was measured after a 5-day exposure to 3 or nM o e indicated
conpounds in the prexempay ealboshmentbf Site etrutﬂﬁemﬂmr&w afdeed dfit a are
pressed as the rregrig SD of eight wells with the exception of the control
g?oups were data ar blzal ned from16 wells (Sinmard, Sanchez et al., 1997).
[0037] Figure 7 shows that the stinulatory effect of Tamoxifen on the
growt h of human breast cancer ZR-75-1 xenografts is conpletely bl ocked by
si mul t aneous adm ni stration of EM 652 HC1. EM 652. HCL by itself, in
agreenent with its pure antiestrogenic activity has no effect on tunor
growh in the absence of Tanoxifen. [0038] Figure 8 shows the conparison of
the effects of standard ERT




(estrogen) or HRT (estrogen + progestin) and the conbinati on of

dehydr oepi andr ost erone and the SERM Acol bi fene on paraneters of nenopause.
The addi tworromi14®2@el bi f ene t o dehydr oepi andr ost er one w IPCT@arbBro@etist he
potentially negative effect of estrogen formed from dehydroepi androst erone
[ 0039] Figure 9 shows sections of rat mammary gland a) Untreated ani mal The
| obul@g. (BL) consi st shbwa thevstalataedd of PER At fittk@og@@etf i cati on show ng
alveoli b) Aninmal treated with EM 800 (0 5 ng/ kg, b w per day) for 12 weeks
The | obules (L) are reduced msize Insert Hi gh magnification show ng
atromiged al veol ar cplolws tHe04Blicthi@df endiPcled diea se6t FIES2 @befativ dorretrlum
a) Untreated animal The | um nal ithelium (LE) is characterized

col urmar epi t hel i al reeuntedyfe @@N(E@tbﬁandul ar epithelium (GE) is rat her
cuboi dal The stroma contains several cellular elenments and col |l agen fibers
b) Aninmal treated with EM800 (0 5 ng/ kg, b w per day) during 12 weeks The
| umi G- épi t hel i um |S§10M§rﬂt’@d$tyu¢teld©© dnmrﬁéﬁgﬁﬂtaa'ﬁ'u@f blGndgberatiysily hel i al

cel |l s have unstai ne ) .activity The stroma is
h?’ghl y cellular duequM %@u@t%}on HEHC'{&E?%&%E?I far elenents of the stroma
[0041] Figure 11 shows the effect on ut eri ne wei ght of increasing

conc tions of EM 652 Lasof oxi fen free base, acgtive and inactive
enanﬁ'ﬂ% s) and Ral'off rﬁ(ﬁiﬁl\ﬂﬁ‘é’t rt&? %Féﬁt}{ﬁ PEF”@'Tf)‘ﬁésarFB“o?/apectom zed
m ce sinultaneously fiGeated with estrone *p<0 05, **p<0 01 versus E
treated control [0042] =1 gure 12 shows the effect on vagi nal weight of

i ncreasi ng concentrations of EM 652 HC , Lasofoxifene (free base, active
and ipagctg ve enanti qEargaewasth Rakei é%mp%ﬁmém%&h%t%ﬁhbystmtu?e gays to
ovapectom zed mice sinultaneously treated with estrone **p<O0 versus E
treated control [ 0043nCFclpgrared oRhGWs. 2handffect on uterine WEI ght of 1 ny
and 10 ng of EM 652 HC, Lasofoxifene (free base, active and inactive
enanti oners) and Ral oxi fene adninistered oral | y for 9 days to ovapectom zed
Mioce PIG4A® 01 ver suds AwXewooft thel stf@4dd oFFiGr 8 dishsskovded.he ef f ect on

vagi nal weight of 1 ng and 10 ng of EM 652 HC, Lasofoxifene (free base,
active and inactive enantioners) and Ral oxi fene admnnistered orally for 9
days DETAIREBCDESCRIPTION **p<0 01 versus OVX control [0045] Figure 15
shows the effect of 12-nonth treatnent w th dehydroepi androst erone (DHEA)
alone or in conmbination wth Flutam de or EM 800 on trabecul ar bone vol une
in ovmmmbdedwe“ atesehnummtntmni raatesairepactd €ol aasy saelah ﬂoircmadu@ngt roI s Data
are present ed l\/l <0 01 versu OvX Control. [0046 119 ure 16
showd <P e@?‘?"& U%‘I’”glszf %SF%HF'”\M taenyRt 6%p REPEIR rQtDHEA)
al oneyfahel §yseaDL hakéiRRet dasElibeRH detal HEMaB0Mh 9ﬁt|£|ﬂ%%@t‘é‘ﬂ' ﬁrsh@'aw@er m

ovariectom zed rats Intact animals are added as additional controls Data
di5e p‘rréﬁwheedn@gstmmthasmch wtmhaerasussmbetedmelm [tbemdlﬁgwae 17

shows i es, from.i. ol roI iectom.zed
cont vt OB Gl 9 BED B AR, L3 ERbHEAPE Hi P UBnehhnen bl 848 e
conbiplataliop oﬁnbtutshﬁ-igm@msdeaérDbuehmal\dy&@Gwa(vEr)g NQ’ﬁ@ntrhﬂ ingnsiediaprargnta of

t rabecul ar bone % in ovariectonm ze ontrol animals (B), and the

Si gm’?‘?rem e?(FFcfP hdi@meter 2Rge? Paeersewﬁn%ﬁ ‘ume (T) induced after DHEA
admnistration (C). The addition of Flutam de to DHEA partially bl ocked the

effec of aEA on the trabecul ar bone vol unme lﬁ% wher eas the conbi nati on
of menatvEe s ditasERasHEE vt be; Wi efgkaossto mﬂe@n a diameter

‘Oar'\ﬁﬁkﬁ%%%'@bﬁﬁalmﬁﬁf lbesondBEG #d 55}@“59@'ﬁoﬂvﬁé dner., magn x80
T Trabecul ae, GP: wth Pl ate.[0048] °Fi gure 18 e e fects of
ant i dgcat@ymeloog tZR pw‘t,ll e. Laitﬂwnggcfm IatruEthrestsuoh asrlehtigetion whahngls and
ant i r 1 days, on estroneinduced growth of human ZR-75-1
breagfm%%%&?vﬁﬁ vgsr’i g%‘t om zed nude mice. Tunor size is expressed as the
percentage of initial tunor area (Dayl = 100% . Data is expressed as neans
SEM (n = 18-30 runors/ group); ## p<0,01 vs EM 652. HC1; ** p<0,01 vs OVX
Antiestrogens were adnministered orally once daily at the dose of 50
ng/ nouse under estrone stinulation

8



obt ai ned with subcutaneous 0.5-cmsilastic inplants containing 1:25 ratio
of estrone and chol esterol. [0049] Figure 19 shows the effects of

ant i estr oyoensioonsdR- 75-1 tunor growth. Effect of treat mpot/cai2otv/060918
antiestrogens for 161 days, on the growh of human ZR-75-1 breast tunors in
ovariectom zed nude m ce. Tunor size is expressed as the percentage of

I ni tirYr rbfé@hc@r@ﬁekgﬁftplér HUdHINa . wﬁ&h&otﬁms%b@&%h@&n%ﬁ%n BEM (n =

18- 30 tunors/ fp<0 01 vs EM 652. HC1; **p<0, 01 v oVX.

Antl SOy ENET énddﬂﬁ?mﬁl QbW eenarey refarencganymes! t%eTbewsdsrng_oo

ntqb%e f I shows the
ef fects o%q%ﬁ??%ﬁ%&éﬁ?‘%ﬁ%@%@'lfntil??r{bﬁd)n:rs(g\[/afrt %éqéflfalg{g{e%f%ﬁpeat ment with
t he amfereste dgenkD,TaDmrefEnshdvh 6&i2d HEA flaAgelthickeasy isaindidabed bgribi nat i on of
Tanoxi fen and EM 652. HC1 for 161 days, on the growth of human ZR-75-1
breast tunors in ovariectom zed nude m ce. Tunor size is expressed as the
par cemiragy) ndwitoithealystempit Sif(ﬁ.ﬁ’d bBayhderstobd0fy corbptise icallevsprassed as neans
SEM (n = 18-30 tunors/ grou %; €<0 01 vs EM 652. HC1; **p<0Q, 01 vs OVX
Antr M%@%ﬁ@%mse@ﬁﬁmp&% hegest Being i HaflG- %@St%aﬂége?rof 200

‘; e@{)sence of estrogen stinulation. [0051] Figure 21 shows the
effects 0 i estrogens on categories of response. Effect of a 161-day
adm nistration of 7 antiestrogens, on the category of response of human

dontyTs SLERREOUH o B U BRI R0 AR, B1ing PTR B0 Be' BRLERD. T

part iwing elge egstieon chrwa\graxﬁredantpfe,t brelyy arpmrsof baerrsmydelsaﬁdng§&°/st®tfwm hei r

ori gi si_ze; stable resp se refer to tunors, that ressed < 50% or
3PogrBaa6a > chisfodahiear SR abRE.R GisRre deehiRacd CHEgrepidoracady mre than
50% QRﬂiéafeQﬂbWth@ shhfd Fef@FérQﬂe%m%fazlezz RS A RORRSLIYRAIR, 8fFAdY, St er ed
orally once daily at the dose of 50 my/ mouse under estrone stinul ation
obt ai'freactipndllyssibylaraire this @nexdmmspnashatceadpbushisgsenves aisimilar 25 ratio

ant + S PRE A BrC e RoEghFb g PR sh o8 e Bud Y A9 eBlaGE R itecsntar s on

of 7 bm'esmtht@gcmsafton the category of response of human ZR-75-1 breast
runors in ovariectom zed nude mce. Conplete regression identifies those
tunors that were undetectable at the end of treatnent; partial regression

cer r exgEbneheertigetl RIshiHPPs Hadad nbﬁgﬁ@rsme@fnaﬁa%rﬁéterrtselbrsta:ntlagryr@ua$Itée
stabl e response refers to tunors that regressed < 50% or progressed 50%

and &h6596§§rdo¢aqthaw%nﬂe§yp%a@ NoREpabeYgrealsdiamesee laraan sy mfaadd with

their [ @l’dt[iq [ e daily at

t he oag@ %%&nﬁaﬂ@{ig [ gﬁ?@?\%%qéfg es ra@ @tﬁ?s?gﬁﬁ%&y%agtﬁ@g%] Fi gure
23 shyps. t ibe @veesitad blishings &2 hageana@xic atdcaedas ¥X.r esponse. Effect of a
161-day adm nistration of the antiestrogens Tanoxifen, EM 652. HC1

(Acol bi fene) and the conbi nation of Tanoxi fen and EM 652. HO, on the

cat eg‘ltfreyemrfarrc&rsgmmﬂetsozo brerprovi®ed Dnt for @ash df thersishmgwardsaet s zed nude
re reSS|on |de tifies those tunors that were undetectabl e at

Phe” JRE R oY terand ieath ayeeuL Puis IBOICPERDBRYS t Bt WeYinor s t hat
regr es&efple, 5ARKP, @he VR Siz&d bgblﬁ‘@sbsszZSf FEG 2Dlfe GRENANGRK LHET DFcBI1ELTOr S
that regressed < 50% or progresseéd < 50% and progression Indicates that

t hey 4t gﬁr@@s@tﬁﬁwﬂé inHdke- B0k @osipilasdeasems ahouElinad giavidoudy zZdhese

Ant i at the dose of 200 ng/
rmusg&?lﬁ&ggéézw\ggag eqf%@ée%g@‘% %Lf?rle'[r% W8%§% "Figure 24 shows the effect
of a daily dose of DHEA or placebo on nean nunber of noderate to severe hot

fl 05 DHEA | acebo) . [ 0055
i gureg i (R 2o s of A PR Roria O 2 Rerdiog “BF ¥Rl o hcebo on
msan bushivey 22fofahe tlgxpé for walesit (igpkevideB deraadieaitdeRViRIRlorl Uid sltowk® weeks

of treat ment _(*, p<0.05 DHEA versus pl acebo). [0056] Figure 26 shows the
mat urBtIHHe; %o%i&hn%%lﬂwa Yo @R Y1Y are abigped, and,40-uss, yemouﬂt@d on a

post g \

Cppony ot isplaBEin PIpbt) PelFh RS 8F G oPsPied BB 22 Wi cssed
as neans SEM (n=9 or 10). *, p < 0.@5, **, p < 0.01, Data on Day 7 versus
Data on Day 1. [0057] Fi gure 27 shows vagi naI pH nmeasured on Day 1 and Day

7 in 40-75 year old postnenopausal wonen follow ng daily adm nistration of
vagi nal suppositories containing 0% 0.5% 1.0%or 1.8% of DHEA Data are



expressed as neans SEM (n=9 or 10). *, p < 0.05, **, p < 0.01, Data on Day
7 versus Data on Day 1. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Benefi ci al

Ef f ect s oWODbiEBA4@858] The npst wi dely recogni zed fact eomaEnigoITBNOPAUSE
is that there is a progressive decrease and finally an arrest of estrogen
secretion by the ovaries. The cessation of ovarian estrogen secretion is

i |1l uskrigheidyatheoner k@ feakde)aviti tive Fetdtdhangxit7o-26f tadiathe (E ) | evel s.
This easily neasurable change in circulating E2 | evels coupled with the

benef§4bskaNtéE eeaaxialwith the geisXoh ofthe e¥aEsatedhuphinas AR8!#o4@ it esor pti on
has %W'Hﬁrﬁgd "0 1afhe DASNHIGOTE, S a' BV ERY; dSGélﬂﬁ@@i‘Fs dHRbRPY On
various forns of estrogens as well "as to conbinations 0Of estrogen and

pr ogewmbuntachtmtivecoltes 20/ BIG.h2 potentially harnful stimulatory effects of
estrogens used al one on the endonetrium which can result in endonetri al
hyper pl asi a and cancer. [0059] The rapid fall in circulating 17b-estradi ol
(B ) & pnevidpahiseunctiomdlitd, the bolldte 2eans pivided Withch snadntingosoos
estrogens on manogaasa synpt ons ne resorgti on has, focused nost of the

sal nd Db S,
of f orRIGLORN At IRBABLE BioH X SEREHN e A&V ABS 6 SRENTAE RIGFHEIRG TOM theens as
vel| ABuhAnGeBEaIFIes hlwSSLIoARDcakt 20 69ETG] B SLROH S RUOKEIe T sk

of endonetrial cancer induce y estrogens adm ni stered alone |
Hor nofeatures|aie énginatacheasppytiyeliRDy, 26 saindod@n Aahuitharogpdiet i29, isishougeih m

ot i crnay gLt pgp i civabseR B R T ol Tuth & WG bEAT R i

tr M ipteav@ndurtdteods R ©arALon 28 AREY APOFBUEhYOIRABOI OHRsEnd dF tHesease Wi | e
progestins are effective at protecting the uterus fromthe stinulatory

ef f ec§0WSNDIRENRdS I 2SSt i@ sa¥ (Y S2 iiRdigated BSFIG sLhindpbthepthts, in
par ti &l A o esbHBRbI RtRke SUCTIdIEaRGRHIEY o AREREFIRL tlain td$98) 18NS 15 2
frequent side effect and a comon reason for wonen to prematurely’ stop

hor nopat Béps sbewent Thikdrodipy6 Wiatsnfrukpdonical heéad Z8vend lasthFeaded abafitedl, HRT
has recent | en seriously.questioned or even_abandoned by nany wonen
follo eﬁ?f?%?g H 8@?5”&'}%‘” er}sﬁcénscg’nmer’nﬁ?\f"i}'n3gf Premapn and Provera
(Prenpro) causes a 26% increase in the incidence of breast cancer at 5 2
years_ of faqllowuyp with g potential negative inpact aon cardi ovascul ar
Sent D (sl S0 e AFE INHhE BrPYRIPo60H) APBGbLT eAEeRdBO FITk AhB SR eased
under GaHH NG GfipFEIFO8aDn 38ld8 The HPAGHRENR KRR 3@0%&%)@&&6@% ggé;er al

target tissues called ntracrnol ogy (L'agpe, 1991, Labpe et al ,
Labr i RoleB6auses goe djamatareofdhesxtendion L8 tapyeard. dhe, dirggsjoriswef-thee et al

, 19954 . 6 I t _al 97a,. Labri.e a 1997b,
Labr 1 §DErEAP&EhsBus or 3R onef iPoE 55Bh o vhv By h3T ok Sherflie
obsereadh ofithe exbaratimdggolidts, piedimensiohs odltke fio @t pess 26emdihat  of
estrogens mthe prevention of bone |loss after ovariectony in the rat

(A%r tECh@n9gd- | 1998) and the observation of a sinilar situation in

post - nenopausal wonen (Labrie et al , 1997c) have paved the way for a

ti mel_f/ aBd potentially highly significant progress in the field of sex

st er ol RE PeSI3ceune behetaiid anly UfiFigNste RaushBERPIHA TacpintofiBrl support ed
by o i i ; hE 141% oS Leul arly
ht ero g DA B Rlio R (SRR RoEtyr PO the o e R L 2
vagi ndlill ¢ausel hezbushirg Yo aetart,edhispi willdhipatt negativelyears dimeuosionkhar i s

t hi th%ﬁ%%n@ﬂ i ncreased col |l agen fiber conpactness mthe |am na propria
Thus exerts both androgenic and estrogenic effects on the vagi nal
mucosa, providing a nore physiol ogical replacenent therapy [0063] The

esent invention is.thys based uppn the recent progress achieved in our

der st M IRNELR Sty 6P Itan 2 B 80939R Thertar CvgreRes aWEd, teoos,
Labpeowirsizkd bubBfipty ekt enigich at is, inl&fidy td-BERBeA! eAbureskBifthdakpg et al
1995a, Luu-The et al , 1995a, Labne et al , 1997a, Labne et al , 1997b,
Labnearétsulistantiajlyzaligneshard semain aligoed afteatighteringefdhrihdlion t hat wonen,
at nenopause, are not only deprived fromestrogens activity due to a
declining ovarian activity, but have already been submtted for a few years
to a decreasing exposure to androgengoln fact, normal wonmen produce an
anount of androgens equivalent to two thirds of the androgens secreted in
men (Labne et al , 1997a) [0064] The pool of androgens m wonen decreases
progressively fromthe age of 30 years mparallel with the decrease mthe
serum concentration of DHEA and DHEA-S (Labne et al , 1997b) Consequently,
it appears logical to



use bot h androgeni c and estrogeni c replacenent therapy at pen- and

post nenopause, thus mai ntaining a physiol ogi cal bal ance between these two
cl asses oWozew/ms@Esoi ds m each cell and tissue, a goal waraa2eevwomBy be
met by the local formation of androgens and estrogens m peripheral tissues
fromthe steroid precursor DHEA DHEA, a predom nant source of androgens

Rol e tHerPtdan tR BRLIRBGHRH I8 @Ke Siy8fcth dfdrasdart bfothd B&Hhhg idypEdeo bwi th sone

ot her primates, are uni que anong ani nal speci es m havihg adrenal s that

secr eneelacsdg&@WUﬁwsbfn%h@achg@wir\genglrrémlristﬁr@abaod exteomRhdiatetespeci al | y

per i s Hehde cB6EaERR T hEonalh S RAGERS (ARSE SRR BB, BlafRG I IPERR [ o

hi ghesthehaetdiffecemf AeEiaetseaumventondl, @08sé¢ aresobispben, blaimt wbake of
estradiol, thus Erovi ding a large supp of .substrate for the formation of

. | . ]
anrdr d?ﬁaH§d§rr$(§?°‘?J h%tstthteoﬂ'é‘?fsar/isb‘-l%‘mg %Eﬁ-ajﬂdﬁ/éﬁ?prteﬁ%n‘iaéb’él th§WF?fhesi s and
act i ; erol ds. | (o I tenbi ; |
e r aor CCSRI HEHR T s RN BT TR ar S ARk REHETI ARSI SRR o
i n t Misilar émstrastureess toable spiedgiabddedyliyt hebsitutéd for te ofiginBe structure of

nost of the tissue-specifi epes _that encode the steroidogenic enzynes
respdﬁ%twqhét?%cﬁngﬁgafpﬁ'ﬁg'? @?%BPBE Mgy Bﬁ@&gge%tnd DHEA i nt o androgens and/ or
estrogens locally m peripheral tissues (Labpe et al , 1992a, Labne et al ,
1992¢,, Labne et al , 1995  Luu-The et al ,.1995h, labpe et al , 1996, Labne
ot alThe 35856} s Somnrdedishe o] ot ehubisBmentoN ERE e e9ds WHCRGEN ox
sfger AktbvidhY§ eRpea¥ntS sbikeUsdrFadigsl by the estinmate that approxi mately 50% of
total androgens m adult nen derive fromthese adrenal precursor steroids
(Labpe et al , 1985, Belanger et al , 1986, Labne et al , 1993), while, in
WO ey, [ AgT 0

Nin SpaP&§én 65 LLERAE s?%téetng‘r?n Iéﬁ&lﬁﬁ%&?@fggmﬁlb thePblaRid Q98 NtHE

peri pheral tissues 1s In der of ore nenopaus€ and close to
100% arfet machiprd mausetd pedniesly Toediye tbe apurtiveg hore of aoxdelasited chbetus on t he

rol e of  ovarian estragens reppved the. attention fro he dramatic 70%
ot B B MR SsatRR RPRAG I R bERiesodn sl R h SM6R S {0 30
and 44} Hsearitialheidenticd, geaRatbnad the 1&@hé clMabaRidvebedimhiitcio 1976,
Vermeulen et al , 1982, Orentreich et al , 1984, Bel anqer et al , 1994,
UdbpePrecisgly recederone Siecdammsiavwe beemstasnhingr £@ PHoRisEIdiaEeiye i Yared

estr Nghi M RsPRNet &b chi frakl X A

expl g‘?ﬁsx%\r)vhgnvmnen at aﬁ%wzﬁpiggg?ﬁ%%Uﬁgﬁttﬁ%ﬁggggﬁlg\ggfqgg@eﬁgg fgﬁﬁt?y ?ggki ng
est r agenkining faraiginsentdis skiddhat ena anattegehsotd68] pAssomendfi odathrabove,

t .data. t .th . ti h ti i npact t
(& arval BeEe L et detaioeRhet Pdddes Bor Foysad SRl soreBonstedy th -
r eporthat ivasioGalophidnaare fosemi@ditd Rknh@tolildensies ea SawSOhfichinef tdl . 1995).

In this context, it is inportant to indicate that fhe absence of a
20 mprecisely egdede thef moMpANgrPagse thenethectridadavewie jawbr machined to  1997c¢)

elim e i ni I ' ' th enti al

of t odt ospeu: {EsRethe PR B AR bR AT B IR Drea
i s kneesnivied oy evdafiné kecalletel opnent (Luo et ah, 1997) and to inhibit the
growh (Li et al., 1993) of dinethyl benz(a)anthracene manmary tunors in the
rat. DHEA, in addition, inhibits the growth of human breast cancer

xenogk afipplyi of usdénag 'cseal(éj&@e)tamadpl Evén armcrl]br@u'glgj@rrd vmlicrabre kﬂ:??f&)to Thus,
contrary to estrogens rQgestin ich exert sti atory effects, DHEA
is ex%detréiﬂ’”?% CPH??F!?i”t' %ﬁ%ﬁegwﬁﬁ%o%QliW ggr@rﬁ'oaﬁdvh'ﬂésg&%ﬁﬁ %’F"Qﬁ'%stlncancer
i3 WoieBe drB8d 6f tifs %égrt]bs&ﬁ‘ﬁﬁ‘l’?,sEﬁé\*eer%a'yrbé’HFonfr@H'fQé‘s?mﬁIE $$ngs each

ysli
suppl ementation wt ysi ol ogi cal anounts of exogenous DHEA permts the
bi osyiR\ieg ineNynakindesye asdadessl digypatersringd flangahiglpessesifanetionalet

ancr og e AR A ST bELAUERRRE N Fudt BLE oPRRTE FREAEEC I ae UG n ana

very dddrtdssehaakagrcioeceikiowntte ¢dremuinlg8lLeFer eBrrobidnf avkrsizde biBsihgst ri ki ng
effects of DHEA administration are on the circulating | evels of the

gl uc RERTEBIdertheaaYsten will heBromiradors wed as cadigts asaersing Mpthesysem
3a-diol -G these netabolites being prpduced locally in the peripheral
intracrine tissues which possess the appropriate steroidogenic enzynes to
synt hesi ze DHT fromthe adrenal precursors DHEA and DHEA-S and, thereafter,
to further netabolize DHT into inactive conjugates (Labrie, 1991; Labrie et
al, 1996). This local biosynthesis and action of androgens in target
tissues elimnates the exposure of other tissues



to androgens and thus mnimzes the risks of undesirable masculinizing or
ot her androgen-rel ated side effects. The sane applies to estrogens although
we feel twetom/mediBabl e paraneter of total estrogen secreriano(oonoogar abl e
to the glucuronides for androgens) is not yet avail abl e. Rol e of androgens
and estrogens in bone physiology [0071] A predom nant role of androgens on
bone fphyse ehegwitts. Fel reskamisnantiferth(h@lingbovie, aherel®dycalsdibet shtartedal ,
1998). In fact, both testosterone and DHT i ncreased the transcription of a
(1) pfaeem'iea@éwmwaqh hRMIBG MORRIPAK BteLta sodr REREN Y dipefgsmndtlagge
1991) r P hsyedy dr al
bone Qé‘:&é‘%giégﬁ{”cﬁqhbﬁg orc@stccﬁ)hagged rzlﬁ ?E@gﬁ@hgﬁdwgeddl 1989|)“!5%n

Mor ealifferertione nineral density neasured in the |unbar spine, fenoral
trochanter and total body was increased nore by estrogen + testosterone
inplants than by E2 al one over a 24-nonth treatnent period in

past rtﬁmphtmaasysk/enemvbmaasimeqmerédrmalﬁ%df a [&Xhd[d whbichadtelf, involvest ablanshed
ost eq bollc steroi ds have been reported to help prevent bone

| oss ! 8&@2&&% {@rP¥eh, 1957). Similarly, subcutaneous E2 and

t est ost erone i npl ants have been found to be nore efficient than oral
estro%en in preventing osteoporqsis _m postmenopausal wonen (Savvas et al,

1988)" '%FF%[?gﬁ?”PW@dcmf Feqopditionipg of vBg Dores Hh?c"é%rgaw%%”b@%c%‘ﬁsr $®ut ed
to the,dif it S{FErarfPﬁa‘?ﬁJfé’étu?&m Whdre 2 |st;51%s@ﬁf rrps%r ?8 usg of the
di fference cou the action of testosterone. As |n ex of increased
bone tiypraally ibomed st itocerase carsesiom Mhewcedrcosionas paeﬂeert af tHeofasefafr mat i on

has en found in ost nop wonen r.ecei vi y t est ost erone pl us
OB - JBEarE el B FoBer PisS iee P SRecRE ST PeobGRIEN 5L 1 B
st i mieatovead. efiftRClacermaéiHmgoextenes|atilgadtass Reeady Kﬂésﬂérv of €hd Bubtiieig
treat ment of postnenopausal wonen with percutaneous DHEA for 12 nonths

( Labrtoebefecgived thwrein, Ilﬁbrtecnrewd%émh reRRivigysuriacebiRPeEY wi t h
nandr e L. ho al
donsi Ty atenSe B Rg | EAmarDut Cxiafuhg toRaRRaR, Y ATPRE R SRETE e
gal ni argd thmfleageﬂgcaup@mneachwrmmdlhgntr UFfiegstepacsisodsted patst menopausal
virilizing effects are observed w 0 e osterone (Bur ger
o PectbdhionEid 68 ot a5 uTs Seraig dsadsrhito SRELEt Y beRant
Abdornmrht.dbe&hd mdréoaéﬁca‘rba&ﬁﬁmfvtd Be%dsr&rcﬁ@ﬁ%ﬁé@kﬂklrpfhé ARulha as
resi st ance, E di abet es and at heroscl erosi s (Shi nokata et al , 1989
Cef al S CBt a5 no Deognafter dekailed farthar. | 1997, Kopel man, 2000) Ampng ot her
factors, hor rmnal changes, especially the decl i ning secretion of DHEA and
DHEA- S by the adrenals is thought to be a factor involved (Tchernof et al ,
1996)Where ap rendndwtmsmgmﬁelbgre DHBArdmdii G aree was reqdiredsi.ei doeral f at

oo AinsEhs' Lot a Pl dg M sfutad khaime PldPOdeat a5t oria nac.

aloso cb«agmambwnwdcmmedhendeetle@eaemrl Mdke FtsirARé HUSARRYst [RAChARRIKG W th
age (Han e 1998) 007@% In a stud¥| performed i n postnmenopausal wonen
a

who r%@l’\i’id‘t&rWB@dc?ét&ﬁF?' iametagnand Mapge Khirknessad QP”?H%&ImHa

r esi f e thigh
el it it Wﬁewfd*hgé”ﬁ@@sﬁsfféiev@! féifthd ER|ingltybee thi g
adm rWgbinawhish ssfid eechgemmdfm:smmrdawﬁasﬂem m@e@tum df men and

(Vi PR RATER AT o T Tha ot efocBle B B RLP il Ancous

fat wamweetaased by 6% m both wonen and nen I\/breover t he responsi veness
of seruminsulin to the glucose tol erance test was decreased by 13% wth no
change mthe glucose response, thus |eading to a 34%inprovenent mthe

I nsul BusHieg $éplakéient MR oklal QWhRe pRiE eREMHE 8bmpbhent ﬁnww‘mf fvepsRt i n
DHEA acti on has al so been found m m ddl e-aged nmen suffering from

hy perig isfiasddrasi kermapeiRiedmetcet AgRin, theeeletait7ae wallknsvevirotise st udy

per f y EA adm nistration for 6 nonths decreased

t ot aﬂB%%rPT%‘%9%0%%%%&%8&;%%?&“ le fatfree nmass was increased by 0 9 kg
(W IIareaI et al , 2000) Effects of amdrogens on |ibido, hot flushes and
quality of |ife[0076] Community-based studi es suggest self-reported sexual
dysfunctions in wonen which range from8%to 50% In fact, low |libido and
sexual dysfunction increases with age in wonen fromthe third decade
(Laumann et al, 1999) as well as after ovariectomny (Nathorst-Boos and von
Schoul tz, 1992). Wil e phychosocial and health factors are involved in | ow



arousal and sexual desire (Dennerstein et al., 1997) it is believed that

| ow androgens play an independent role (Bachmann et al, 2002; MIller et al,
2004) . [ 0®02p10A3siegens are known to play a role in womenTACA20m®edIB] i ty,
pl easure as well as intensity and ease of orgasm Androgens are al so

i nvol ved in the neurovascul ar snooth mnmuscl e response of swelling and

i ncr daseictumgianced wbierdiBassenec@fdidipnirs vasgandedfoluecor hersinl fagsindizd

vagi nal congestlve reﬁﬂfnse Slnc estro ens al so affgft nood, they have

an i q%é?ﬂ,sea'@nn%te%‘@d S PENBYE P’ @ Chstona hughkg Wilheerer ed
that PEEAthst Eén@@sgécﬁ{ tH@&n@@%é’oﬁé’Qf %Béré‘“%‘?ﬁé&é’@@@ﬁ al BudHig V@ na
(Sourla et al (Berger et al, 2005) [0078] In addition, the detailed
benefdltrtertsforamfrt@gelm*eeameveawram‘arm ammmapeatﬁeeverua@drbwﬁdn@tﬂl gener al

'l -bein enerqy, mod, and general uallt Ilfe n and .CGel f and,
1 5a5: 01 8t 5% Bh iy P G SHEASRRE s DB 0Ry o7 bl o MR B B onac 1 ¢
Synpt9pe ,wittiiABlichIsaid abth rémovBEDIBHRTIERSs dEEMable @rmdmlan&muae]have been
observed foll owi ng additi on of androgens to estrogen repl acenent therapy
( ERT)drene: EpoviRe,Sdplyy . 1991). [0079] Loss of |ibido and/ or sexua
satisfaction are common in early post-nenopause. The addition of androgens

to hornone repl acenent therap is knowmn to have beneficial effects on

t hesel i ep¢r@Yer alspiseleats e &a?/et( Qmmqedwégrwsa)wﬁb thiegkushing Syiee wathin

test e uency, pleasure and
o PhEh AT B8 PLRbeEaT BRELGS JARIBRE oRFRRLE ST L Bl Ty 500 g

dose of testosterone, a dose that Ied to serunttestosterone levels in the

per st tre t_has. been u d in non
R ool AR RS FRL R G S RO BB QY BRaBT R Mg Bt "
2003)arobudhtherrmatin®gng boks.hiassthestéaied a@di cmm\sanleﬂel tbottﬂppre@@elu,ahqa‘dhméd on as
well as quality of life conpared to placebo. mlarly, in nmenopausal wonen
Wi th %w@m'w%wstsguwedaﬁamawew ﬁtﬂ,gaaah@ icethetow'thethﬁw%wraﬁétaéﬂ%ﬁfe to
estrqgena rﬂpzq@sed sexual desire and frequency as conpared to estrogen
al one ? o et al., 2003). Anong wonen wi th dysfunction of sexual interest,
desire, androgen therapy has been suggested for those having free serum
t est I r e
(BachisrEaREr, st rakty Sn MFacERL bt BuPbubtifio SIPUREALIRE, one o
tmseatslllulmg)etm bushmgxsurahndelae reelldt, sorddigh{ddSDbe &t esuphnthan dhé&ebfland, 1987,

Da t 1995;  Shi f | .,. 2000; ol dst at t | . 2003 Th
P SPaEds LI ATiB e BshD- MAhiring % themantriad Byt te B reded sct i ve i n
mmrﬁtﬁdén@dﬁ@%n&@%@bv@?ﬁze’%ﬁgﬂ%ﬁ@'I'ﬁaserﬁé@PFnaQ:HrQﬂEfb %@Htrﬁeﬁstéﬁs be useful

in redu0|ng hot flushes. In fact, androgen therapy 1s successful In
r edudieayirg ttOff!ttmﬁésrlvnnrtppcb@cma{dal aften appenecgssyepositmachie8ry and in

addi (rcee b ar B! BERW R bl BeRhriodpRiont imReES K6 ong 8,
fdous ttes appmpﬂatel\ITrQeﬂfedanme&t hethvaeinothe ¢oapleted [hidthasdd, gdgtedaleeng (Sherwin
and f and, are one of the ymain reasgns wonen initially

h
seek '%éF‘éﬁBe C&H&P ﬁ%&?fqrsuoer paptedceicybths MAhIRING GRS &
syrrptsﬁappé@O&hbr@afsére@ﬁe X3 Tgeczm b@@fEH{&/e@ffréﬁtdﬂféQ%@héjew rdo%@ﬁ)hgoth@dr enal

origin is provided cases of adrenal insufficiency. (Arlt et al’ 1999)
have tsqltmﬁr@dswbi@c@rdftéx:@mofurr_thmtresmmt taatl paxrie peqweesbfdro:sez; ionths in a
populagtﬂ of wonen suffering fromadrenal insufficiency. Treatnment with
DHEA Tai sed serumtestosterone in the | ow normal range. Such treatnent

i ncreased the frequency of sexual thoughts interest and satisfaction.

|1 i nxi.e I NProv a study where
G OB DT Ps n R NGl o PSR Eo r dBe oty ect ve
ment adonﬁpléﬁbcﬁﬁﬁéhlagctalh'”b’é Fig,aih tﬂﬁlé%brﬂl%ﬂhowaﬁ mRieRE VR0 itAe HRTE AISECihBAN
erotic video (Hackbert and Hei nan, 2002). In a study performed in wonen
receiWh Mhs@u,srb'ngm'c@anh@s heesr Hasdfagtyresbtaeplaeser ved i n women aged 70
years or nore but not mthose aged 60 to 70 years (Bauheu, 1999). DHEA has
al so shown beneficial effects on hot flushes (Bauheu, 1999; Stomati et al,
2000). In a recent Canadi ansurvey, 7@38% of practitioners add androgen to
estrogen to enhance quality of life (Gelfand, 2004). O her potenti al
benefits of DHEA [0082] The 70 to 95% reduction in the formati on of DHEA
and DHEA-S by the adrenals during aging results in a dramatic reduction in
the formati on of androgens and estrogens in peripheral target tissues,
whi ch could well be involved in the pathogenesis of age-rel ated di seases
such as insulin resistance



(Col eman et al, 1982; Schriock et al, 1988) and obesity (Nestler et al,
1988; MacEwen and Kurzman, 1991; Tchernof et al, 1995). Low circul ating

| evel s ofwDHEA/I8s@sd DHEA have, in fact, been found in paricrvB/0wdB breast
cancer (Zunoff et al, 1981) and DHEA has been found to exert antioncogenic
activity in a series of animal nodels (Schwartz et al, 1986; Gordon et al,
1987; AldtongdticH Opti@A3) . DHEA has al so been shown to have i muno nodul at ory
effects in vitro (Suzuki et al., 1991) and in vivo in fungal and viral

di seases (Rasnussen et al, 1992), including HV (Henderson et al, 1992). On
the ofphgh eRapthlary SranyeAkAf ¥f ehd 8¢dtept: DHEA on the imune system has been
descri bed i n postnenopausal wonen (Casson et al, 1993). Previous data
obtained with DHEA in wonen [0083] The use of estrogen replacenent therapy
requires the,adgity f j : i al
proliferation %ﬁgdégﬁe %ya gg@%g%%gﬁ%?Iﬁ%@%?@gh%ﬁﬁgﬁgﬁﬁﬁkg&talnns
coul d i ncrease autemdte# pbbeyr east cancer (Bardon et al, 1985; Colditz et
al, 1995). In order to avoid the limtations of standard estrogen (ERT) or
hor nonal repl acenment therapy (HRT), we have studied the effect of DHEA

adm ni strati en d& da@OhandIt® Yemdrs pravidedamdf aupled tohh&satbe toopenmit ner al
density, paraneters of _bone faormation and turnover, serumlipids, glucose
and insulin, adﬁﬁﬁégefﬁ§@ﬁ%aﬁagggﬂ' Ment therrRebVeieddy . wel | - bei ng as wel
as on vagi nal and endonetrial histology (D anond et al, 1996; Labrie et al,
1997c). DHEA was adm ni st ered rcutaneously to avoid first passage of the
steroi d prectr$6f Rt Bﬁdfh'?rhéhgi (S m&}ir%'%%@quﬁ[@“@mww%e

ef fect of chromy I ' o 4 ed once
Gai 1y for 12 Mot B B B T R Rt ot i ¢
measur enent s shrassdgaof dadmgeeiabebodgnwei ght but a 9. 8% decrease in

subcut aneous skin fold thickness at 12 nonths (p<0.05) (D anond et ah,
1996). Bone mass density was increased by 2.3%at the hip, 3.75%at the hip
Wir d' I this angingermeeant, Phetatet hahelingitdmrcasphene fubydln¢adhalpabledDr. laftogse

ot 13506 RrsP U Qubiiils veRtalie: D RETbehle S 8e’s ARlcaliE Sone.
al kal fonghePBEFOBAtRE Entdrpepe ThieVRItivdr@l ihcRides @l atalyask WeieR 6clQfed 334 over

control (p<0.05) in plasm osteocal cin was concomtantly observed, thus
sugge?ftdatg far serintyre of pirerafe raintaimegtAt dhe pdieeaft sepair ifagility Bogsgstion.

Meas Jad-t hi | c t hy have
S honEaEds al iTdaEL il b ATl 828 PSR R e ATRARBRDY "ES
in; fﬁ@mhcwﬁeqbaeqan&tgga'en&éﬁ,mfmtim tﬂwﬁﬁlamsdarﬁttw_?fe,] fd@@ﬁc)h bmblei!hg IE/az n]?
si gni f1 cant,. change n a 0 na nmeasur enen . ese anges I n (0] at
2nd TSCANAIn GG lee, AES atie s A B8 FUDBES RME hCRteL B, GRebr QUD€ (peo. 05) of
f ast i §\grbiza8 HhdHaUsPsife sn%iﬁgﬁbg%gg@ﬁgﬁ ehdPsiPerBR) amdd £ Q811 b 2SR

insulin levels. Treatnment w d no undesirable effect on the |ipid
or |itypgrancedimenrwenaledatann the tdatabrsecisvepecific toveheatdquirementsand 3% to 10%

decrease J.N. 1 I L. i ract.i.on Pl.as

tri o gemeplPETensNpCThFLRtadh b3 srtRES AL Robk BBabBif U B es
8% | ther repsene nadritesushin geotidysmaly ey tdaer dipfer Wi éperading tupon, imtepragbl eat ment
value% 3 nnnthsdgf er_ cessation of treatnent. DHEA adm nistration

st i mANgt @PAcHissrRll thefetHEY fhRiteiFed rereir feehnig¥est 10 wonen who had a
mat urati on. val ue of zero at the onset of therapy while a stinmulation was

al so seen in the three wonen who had an internedi ate vagi nal maturation

bef or 8¢ RAFYRTE 2NENCiUdEs ANapidey MePRIYBERLERGIILY, ¥hichiMANRIESeN Pkt

obser iaQci i teo £ i ! i A i.hed
e e Rl e A e R S oS LS N
et ahworlQotsgy, [ 0087] The present data clearly indicate the beneficial
effects of DHEA therapy in postnenopausal wonen through its transformation
into androgens and/ or estrogens in specific nmracrnme target tissues

wi t hout significant side effects The absence of stinulation of the
endonetrium by DHEA elim nates the need for progestin replacenent therapy,
t hus avoi ding the fear of progestmndnced breast cancer The observed
stinulatory effect of DHEA on bone mneral density and the increase in
serum osteocal cin, a marker of bone formation, are of particular interest
for the prevention and treatnent of osteoporosis and indicate a uni que
activity of DHEA on bone physi ol ogy, nanely on bone formation while, ERT
and HRT can only reduce the rate of bone | oss.



[0088] A role of androgens has been proposed on depression, nenory | oss,

| oss of cognition and brain cell activity (Alneida et al , 2008, Azad et al
, 2003 amwoMajosmamset al ., 2008) Estrogens which can al eoThea28yvnbEsi zed m
brain from DHEA have been shown to have a beneficial role in Al zheiner's

di sease, nmenory |loss and | oss of cognition (Rocca et ah, 2007) Three

met adysihy this drazegahont) thed@chnicHilratponsivde o heie kadlizdmenecars di sease
|n wonen who used estrogen after nengg?use (Yaffe el al , 1998, Leblanc et

astate sgdRtarandiingaiool, whish)PropRtedgeRNYRICES Werk OB Biaber.
dePOSEﬁth‘PBf bhd 'Wi‘ari?roﬁ‘UEr E%gﬁﬁénﬁr@%@é B OBERAe tHerdfBOStdSe %Hu@ﬁﬁs (Xu et
al, 1998, Huang [ 0089 ssoci ati on between | ack of estrogen and
cogmautomatn:puy mpuiated vdtimdrtails dfseanippashied thypd wpdacadoy thatandingng t hem
estrogen i.nproves .s se formation on dritic spines in the hippocanpi
of ogrbLcRERESE ™ 208 teer thAbl EFIREAPEERNE oG Fonk and Brodat b 2000).
Nbreover estrogen |nproves cerebral blood flow and gl ucose netabol i sm and

n antioxj dant 1999; nk and. Brodat z,

2000, TS BRREE A ARG bRt EEPBEER SIS 20188 POUNE st Bien

B- Amthei Alitbnfedid OB‘t|bHdF&Jrr§1e§s %'ré%a%é@bh@cﬂbbém%rméﬁﬂ ‘Bdﬂ@@?ﬂpérﬁ
causi ng m tochondrial damage (Chen et al , 2006, Nbrrison et al

2006)BYshing Pratisesant apdsiad Eﬂ Gearafetiee. from clinical studies that there is
a critical age window for the beneficial effects of estrogens on
neuroprotection (Rocca et al , 2007), cardiovascul ar di sease (Manson et al

2008¢asirdmerérSiep nortality (Rocca et al , 2006) The best benefits are
seen when the treatnent with E2 has been started early with sonetinmes no or
negative effects when the treatnent is started |late after nenopause (VWH
stioudyln tEet megsuraneeiiceeph &b e bagHricidn d;etmj;si; tfirom anlistyethlertzone offiaterast

B oSG B|EAn B B By StEHt] G0t Oaic s ReaSHEFTRRr P aheriutk o

[ 009%thel diafREePELMOBSRS dRd th@@%gﬁﬂ‘éfﬂ%'ﬁéngé%&l@lr@ E@Fhca@ntrherol i ferative
activity on the growth of ZR 75 Andr ogens have al so been shown to inhibit

t he gﬂsaﬁwe@ﬁemﬁmgmtlﬁaﬂwﬁe@y@dwrﬂ@ﬁ‘dy frarn&heaneasyiesnemnios £9 on
bei n t i andr ogen
Pl ut apeate B e B ik ARt R E T b OBl R B i RaRh e e
i 13v ol retayeof inddrrh dio@nchimigeres toepdtantiats fdremieabiitant emtyadd tiapscaptiObEA on
breast cancer human breast cancer cells in vitro and that such an
i nhi BYPB/S/T¥Bf ect of androgens is additive to that of an antiestrogen
(Poulmand | abpe, 1986, Poulmet al , 1988) Simlar inhibitory effects
have been_observed in vivo on ZR-75-1 xenographts m nude m ce (Dauvois et
al , BY€150MPaH9P" W have shown that DHEA exerts beneficial effects on bone
mboth the fenmal e rat (Luo et al , 1997), and postnenopausal wonen (Labpe
et al_, 1997c) Thus, in intact fermale rats, treatment with DHEA increases
bone Hdeta h%ﬂtﬂq {ol BRDYPasES the me%ﬁ%@ﬁéd@ﬁa agaifsathe steredagiengnsienal (Luo
et ahkwa¥%§éba&gpaﬁilJﬂ@b@%ﬁ gq%|h@¥g§;|on i s based upon the recent
progress achieved m our tandi ng of sex steroid physiology in wonen
and the recognition that wonen, at nenopause, are not only deprived from
R T 00C0 qritnd thddifird LERd i ;v.tﬁm SROGELRATHRL: O Bdrd ABUALLER P Nave
ready been su ttedfor a eM/years €creasi ng exposur e
andr ogens.conglfdect , normal wonen produce an anmpunt of androgens equival ent
to two thirds of the androgens secreted in nen (Labrie et "/., 1997a). The
pool of androgens in wonen decreases progressively fromthe age of 30 years
i n parabl df the h’reatsheeaﬂelataa&seutisidd hl&)wehslemmmﬂcm opériacor Bfadititzd and DHEA- S

(Labrie et ah, .1997b)., Consequent| ,_ | ggi cal to use both
andr ogeni @SREABEYY G§8rRTO™ H Ejﬁ)?‘t' jer hei the BAate Pe¥G- menopause,

t hus mai nt a [ h@guq% sex
steroids ”ﬁbgggﬁdcéﬁﬁﬁ%é@kf?%ﬁ%%kﬁg god aﬁ%@ﬁﬁggﬁﬁgﬁﬁ§$%@en€@§%5%%Eé | oca
f28r mat i on QiheaHGngmfsoragidaé\ssekegeedsfnom pree lipt echaloperaards proomptad $ber oi d
precursor such as DHEA. The addition of a SERMI|i ke Acolbifene is to

i ncrease the positive effect on breass cancer protection as well as on

ot her benefice of SERM adm nistration. In figure 8, conparison is made with
the positive and negative effects of classical ERT. [0094] Previous data
indicate the beneficial effects of DHEA therapy in postnenopausal wonen
through its transformation into androgens and/ or estrogens in specific
intracrine target tissues without significant side effects. In fact, our
data obtained in the rat clearly denonstrate that DHEA can



provi de the beneficial effects which are lacking with the use of a

sel ective estrogen receptor nodul ator (SERM al one. Beneficial Effects of
Acol bi f ermw0 2p00Q5J18It can be seen in figure 7 that the appraxziranedly 100%
stinmulatory effect of Tanoxifen on tunor grow h was conpl etely bl ocked by
si mul taneous treatnent with EM 652 HO. EM 652. HC1 in accordance with its

pure anti epldc®3RBIappAGHiiatet Hord, ndoth Fa@secdhi idhééPtne BbFect on the
growt h of the human breast cancer ZR-75- xenografts in nude mce. [0096]

Ve have t dstrepakisen st olfddie eprgrpEet ¢fEms thakdberhaie mrasyredesas thy

182, 780) f \ | ER_ML i LAgen

fl uvest raﬁ[{wﬁa@wzzl %“c}; %égegtgtggfrf)ﬁp@%éng#hgﬁle gr?ﬁvm t hpﬁ—@iﬂ%dngtﬁﬁéﬂg

pr esent i nvmrshirggybboe combimateoreist hamdlefl dihervsise thac eiia tIBERMEQmMAtLioaccor dance
wiith the ioventiaqn, nmay be adm nistered.in the same dosa s known in the
25t even GRGHT: {REAAISE i BrreE Bicdet B it pHeads o thiliends,
[0097] Ve dfaieimthIardeitBdnah SRzt Be fitketwRbrithe tRGEMCIorla &ldteRT Of
SERMs have on serumThol esterol and beneficial estrogenic or estrogen-Iike
ef fects orsobdien. SERVe have al so a beneficial effect on hypertension,
insulin resistance, diabetes, and obesity (especially abdom nal obesity)
Wt hout intending to be bound by theory, it is believed that SERMs, nany of
whi cByshéfie Padduremens Steap aromatic rings |inked by one to two carbon atons,
are expected to interact with the estrogen receptor by virtue of the
foregoing portion of the nolecule that is best recognized by the receptor
Pr ef dinrthis SERMVEhbalata diaddlioy doolscanhies louteplcddtbats based ocatbe nmedsgedi sti c

properties mbreast and usually uterine tissues w thagut V] si gni fi cant

e b giame et it efiind Rfads 1rid ImErferarce i ha bl bl toldahicl)

functirenge@snanéd B fRERABe blshing (HreankchiielaosdthRiasd ABhanaceks desijhabl y

functioning as estrogens (or providing estrogen-like activity) m bone and

int H@etﬂ%@cpf(a/\h@'ﬁewgtbﬁé‘éﬁfr\fd h eRly BICMOFERRIC £ATTOSIT])cANeP@LSEd @rfia@or abl y

affec&_gpgm]' cﬁﬁw\éﬁrtﬁpﬁh?nff{ E&#ui chol esterol and lipids translates to a
ec er osc

favorabl e ef agal nst a ‘erosis which is known to be adversely,
af fected by inproper levels of cholesterol and |ipids [0098] As

deno i i t i i . - radi,ol were
el ovaVBas fesBuhgbdingie AAHLlhE o8 Aol B EoF fangils SRR (500
elsev athieadimBna o nsedfSthier Badhenlg b tie kdd80ed, &s Welltdkthe apptdpyiat@iony df ther 12
weeks), a marked atrophy of the mammary gl and was observed Simlarly, in

Fi g. QEErsizeddiue H‘%t@o?)%?k'é‘?mﬁﬁea%mﬁré‘?' FERFONEE 108 disgedith dhahi mal s

r ecei RidreizEVRRRAIHL- )di t b e

ant i e(?svtér?lglgz;en El\/ﬁgf?g,%ﬁgé%ﬁ%h?@;ﬂ? g%sﬁgﬁi%ta& o?@lmggﬁgpﬁpp?ﬂypgwm%
hypotapriiraptais celiatzang doeersizedaushing frsum thessipphusndgpenalgsstdaire mnd t hen

secondar,i. Lner ed 1/7b-estradiol secretiaon by the ovaries[0099] Hot

vt tion phtBEIRRER aT " bl BroSEt s BBethtol I LBl i ve
fagnctwoes thathpens@itiay ddiipleYed BeshRighbldc@Pichoaed Jeetedhens, Isd bHahed in the
nervous central systen1_ProbabI¥, | ow | evel s of estrogens in the brain, can

expl diEaPARAs ExkRe PRORRFLi; €t RELSTeORAGINGHs. Exogenous estrogens and
particularly those (i.e. estradiol) fornmed by the adm nistration of sex
steroid precursors can pass through the brain barrier and bind to the
est r dgRenerRkpt Brrepdiness sign@l ald ehrRlIeckNG BipsadEras sahiedabt; Mheaseiner
hand theEsRBedlr thBGatnay s 0fts BROGIRERIGRY bt Bt B8l PR Blstifg) P1 fene
fam |y, ‘cannot pass through the brain barrier as shown in exanpfe 8. Thus,
t hey Jmseoneasyrmgoernts eareeonppariedi agaies$tf datia iofthesdateheses, tionertauae thbuhot hey
t agoni se_t he negative. effects of estrpgens in_the breast, uterine, and
do%’é'{?risgl?a\ﬁ E%?Igmaéenm e PPNy Pﬁggi%ﬁn% §E@H&%ré9r'3f"8r‘?ﬂeﬂa{ﬂréﬁur sor)
par tigrah@sted tatrhbRéE bbpeopiPdtet ieplddep@émBENPEN IR HIAEWARaBINdsBRidr a1 KtPf
acquiring the abovenentioned conditions. [00100] As nentioned earlier, a
rol e Fegin angrodenerraesharkiogreneduisgest ed for all these synptoms. In fact,
DHEA can provi de both estrogens and androgens in the brain according to
physi ol ogi cal needs. Overall additive benefits of combining a sex steroid
precursor and a SERM or an antiestrogen [00101] The main reason why wonen
consult their physician at nenopause is the occurrence of hot flushes, a
probl em wel |l known to be elimnated by estrogen replacenent therapy. Since
the site responsible for hot flushes is the central nervous system (CNS)
and EM 652 has very poor accessibility to the CNS (data enclosed), it is
expected that sex steroid precursor admnistration



w || increase estrogen concentration in central nervous system and thus
wll control hot flushes without interference by the SERM On the other
hand, t hewGBRM/MEIIB el im nate all the negative effects eCTa20myonasat
other sites, specially the risk of breast and uterine cancer. In fact, the
addition of EM 652 to sex steroid precursor blocks the stinulatory effect
of f Qjm&dtr@sé%m@@nist@aom%mmﬁmﬁbﬁgghwtdbém det&itiedhtbl s in Positibe) a
tissues, EM 652 will exert itsown beneficial effect, for exanple on the
bone,MaERiPE®G stepdp Carlied opbyeherain the laihecearrigs osl decessaimymashipBiktti ner al
densi [ i i ; e ! ncer since
B e i R A T R RSN S i

ni ghtlatheeatt®nridieNigrmedsiiAsdhr dimesisiagist dfythier rmashimendalishing estrogens, thus
the need for a SERM [00103] No adverse effect of EM 652 is seen on any
paranmeter while it should exert marked beneficial effects for the

psevent complatibri bEtarardasofedeatsd canmpauniseniofeheaneasured0diovdnskuraf err ed

SERMB or antiestrogens discussed herein relate (1) to all diseases stated
Lo bOGRRS PRI HEneRRIOns ok ToBRAtIRaHY madsd%vh'gh%@w@pmqlmami the” ©

pr Op*BéJe@SEdrqS ABR|sfald Nthe 8RNk DF deVidtick Shd SHe RARS ,HEH@H‘F&Q €80l SFPERROSI L1 ons
[ 00105] A patient in need of treatnment or of reducing the Tisk of onset of
a gi \ba atipostigityi ® heopdratomto effsélethebledine dnaamoverticaiculated td redgesmse or

one 0 |.S_Susc ible of acqujring such disease.[0Q106 ept where

ot her hP difte Rt be e lo i ShE S el RS S s b R vt
(100naBBt tied barspraddceB de s ubfid@ddierdriddsath@dperdtot Mgl indyeally uthsrizglent i cal
for both theraBeutic and prophyl actic Purposes The dosage for each active

conpdhermffsgtswhickiewilhdres be cariabodhartanagticallyely agpremeatgi sease being
treat : Of i kel t is being reduced)
[0010@’?“@@('&%?0%}%%%&?@2?% dségaﬁgai@élhgrﬂo%gﬁgqgsgéﬁgm from context, dosages
herein refer to weight of active conpounds unaffected by pharnaceuti cal
i {1 Bnaperaor M9 S Frher il IRl SRR T8 Tresf S THRE B hime.

her eito thng, desrge cironms{araesulieereptiHe prdeljsapértivmaeptddl_rtedrwilthm li ke) _
B et Bl TR B DR b L Rk S Rla i e
| Ngr Qg Serdtordl #hd Wirealén fonak Yiehart!Faak st iRvaptibN SsiidofRd ents in
such dosage fornms in the industry. For exanple, typical capsules, pills,
ent erdetaidedhdeagiptianols neither nequiredaiaruevidest. exci pi ents, flavorants,
preservatives, or the like nmay be included. [00108] Al of the active

ingredients used in any of the therapies discussed herein may be formul ated
i n pHatheoeeasuced dimepsivnsiafritbewhadtinad dushitg aceootsidetolemreesf afthe ot her

active ingrediepts. Alternative t hey may ea be adm nistered separately
but SherPdiechis Begn ko TRERRLY Birdes intrespone E8 Shp At AR BEN §7has
ebevahedgdreast: | evel s or otherw se enjoys the benefits of each of the
active ingredients (or strategies) simultaneously. In sone preferred

enbodi ments of the invention, for exanple, one or nore active ingredients
are to be if eiarolighing is Targyed ithah allphabrReRsidrcak, arpagiitiremachmeef her

enbodi nents of the invention, a kit is provided which includes at |east two
separ ate dHRtBAREPHGWEPHP staried @msMemnd of at | east one container differs,
in whole or in part, fromthe contents of at |east one other container with
respect to active ingredients contained therein. [00109] Conbination

t her api es itfhehyshingnesealleaitban iaflevadite telerasfcesnehareperasor isginstiiustad ( of

t he conbi natd i . fa r f i f treatnent (or
risk redugteiggﬁ (t)';]gtohrelséﬁ%ggsaeﬁlé% bgﬁ@é?f&%@(?gﬁphg %%%F%n% or

@sevent i orrehdinieBesignat) wHih @rohiraeneed thwebusighgreotrevhertithstepastitiheat i on in
accordance with the invention. For exanple in one enbodi nent, the invention
provi des tHECTGSREGFNGSEIRM i n the preparation of a medi canent for use, in
conbination with a sex steroid precursor in vivo, in the treatnment of any
of the diseases for which the present conbination therapy is believed
effective (i.e. hot flushes, sweat, uyregular nenstruation, and any
synptons rel ated to nenopause) . [00110] Estrogens are well-known to
stinmulate the proliferation of breast epithelial cells and cel
proliferation itself is thought to increase the risk of cancer by
accurul ati ng random genetic errors that may result in neopl asia(Preston
Marfan et al , 1990) Based on this concept, antiestrogens have been

i ntroduced to prevent breast cancer with the objective of reducing the rate
of cell division stimulated by estrogens



[00111] We have al so studied the potential interaction of the inhibitory
effect of the novel antiestrogen (EM800) with that of sex steroid

pr ecur sorwQDbiEBAUs@R t he growt h of human ZR-75-1 breast eamgowgoagsafts m
nude m ce by conbi ned adm nistration of the two drugs Figures 3 and 4 show
that DHEA, by itself, at the doses used, causes a 50 to 80% i nhibition of

t UNDrIfghewh8asuretalifrResReRrofaPRID BiHend ke MitHiQfoletahceE) leittied \Witeraphi eved
with a | ow dose of the antiestrogen was not affected by DHEA E00112 The

|i nmi tigttiabmeagiinkhene aftaep dp-MapBiNiNg (tBRm)Perataus digthuctedrt® wWhdramedd As an

exa rats treated with the

st epg%%g’l ﬁg{ﬁthl esi P%gﬁ%%@?@%g%%?%%?ﬁg?@&%) whil e inhibitory changes

were seen by histonorphonetry (Gallagher et al , 1993) Simlar differences

were [ r - Tanoxi fen (Jordan et al , 1987, Sibonga et al , 1996)
B Ckstiers

[0011|Tﬁ e indicated that reduced bone mneral density is not the
only abnornmality associated with reduced bone strength It is thus inportant

t | th bi ochenical - anet f et abol i sm i nduced
by vaghEnt 3 SRS R AERE P POU B TR sBineh SEalEe Rt ccigo of
t hei ringgridenusH o id bh§hiin§/i Patédsar) aebynddmosroasssihg reqdire@(Re! badtird)e

conmbi nati on of DHEA and EM 800 exerted unexpected beneficial effects on
i mporanthieRsyEd Airnansipas the Parbfis poinsedrandRFSPsigteth Wikcthe pRtAfeNl one di d

not t I 0 .0l r i 0 Eal ] 0. [ of bone
Fesor i Shieky Sa0EMY the a2 by BiniTine baR ot M iicbugh REER o0 Thary
cal ciplestic trayospslotesbcextaget iWhefd farsahilabushib@®3 Qre Ebt 3D OQseld clabakeataly he

uri nary hydr ox 0 /| creatinine ratio by 48%while, simlarly to DHEA, no
oot oo PHgmasath Pecells” B Bidthst SonStEhsin or " phosphor us. oxcr et on ENBOO.
noreover, had no effect on serum al kali ne phosphatase activity, a marker of
bone (féor tion while DHEA increased the value of the paraneter by about 75%
(Luo €®N@YS!9%997). [00115] One of the unexpected effects of the conbination

of DHEA and EM 800 relates to the urinary hydroxy proline/ creatinine
ratio, mar ker of bone resorption, i \lfyas reduced by 69% when bot h DHEA
8

whi ch
and M%@Gtmadm hedoupdiy thaans Kleigrl?@ ved that a systamsrattnt (p<0. 01)
: g telibaute . | SR

Show "Tam bt Y Bidcene RicH K RNo B DO M e e En@ 2 0 P e

i nhi bintttuiay sefrfeeatiove ffolEi| 8 0elgriowarost peathsciqrt obHreldbselyi igblyt eorideptrianot her
unexpected effect of the.addition of DHEA to EM 800 s .the roxi mately
o dDer Bi0ed Ratts, MthLrIERTY INiGH Rermaread [94sseyaninsiviasions o iRIawiAly 100g
(p<0.18k) pyerictiBa rBR%0 dafdseass afits! chA deYoRRafdhti 88 gh fthesk3sF thébedi@tt 0 59
064. 76 mmol / 24h/ 100g (p<0 01) respectively, (Luo ef al., 1997) [00116]
| nporgyaiemyalopaebebadn RetiMpioved BRE8CD rawdh BMEAUteMatiani @rtiomi wbighr at s
treat ; iCi f .
r abeail 5ee e RPOREL AR ] Ssfel A R R RE B BIRTRE IS etha <o
pr evegiovnledgef and talscesedubreghe iraqtitemanoy éomathié nidveatesstardyhe paethefcilear bone
vol unme_of the tibia,increased from4.1 0.7%in ovariectomzed rats to
D S nsaite, RS0 wRHTI ER A 81 oh KRG HBLPYICNe G GNPa0aNS S BrEA
furt her of Beis epend thealre 4badffiBigReie% ArbeBId, AnkidcotfihehurateVitd pHovaBntar to
that found in ntact controls (Fi |9t 15) 0(5117] Froma val ue 'of 0.57 0.08
per nfhdyplisyasedanshinredghayls, Furtbat nerthevgartietHsivireatlt ledintgean 37%

i ncr ji ; e, : e i 1 7€ ol s. The
A S S ST L R i R R o
t r eat eghtinguiprod iE&tB0Carabd rHbiedd freswiithedhop flooraddipeiciatiat fa896atocy, éase in
trabecul ar bope_nunmber (p<P.01) .conpared to that achi eved by DHEA al one

(e o EgegnodRhsr BT miekninig of SoBr N etbol 6 A ESA T AN Peaul ted i n
an addiduceddy RSt thOS)steRCERARINY bR RisHIRGS nif PRI bRBwhepaPar ed
to that achi gvedwi tr%<DHE%? al one, thhdsa | eadi ng {0 vaﬁes not de@?gr %n%rpfrom
t hosebys eeeciglhisti fabeicatorsntResiusirgtiel 8inoasit of wpkgihe madhiningeatrameircedt  dat a
presented in figures 15,16, Fig 17 illustrates the increase in trabecular
bone volune in the proximal tibia netaphysis induced by DHEA m

ovapectom zed treated animals (C) conpared to ovanectom zed controls (B),

as well as the partial inhibition of the stinulatory effect of DHEA after
the addition of Flutam de to DHEA



treatment (D) On the other hand, adm nistration of DHEA in conbination with
EM 800 resulted in a conplete prevention of the ovariectony induced

ost eopeniwOQE)0/145(18 trabecul ar bone vol unme bei ng conpar ablreA2o10tdoetis seen m
intact controls (A).PARTS MANUFACTURI NG METHODS, SYSTEMS AND USES FI ELD OF
THE | NVENTI ON The present invention relates to the field of precision

nmachiahdihg FAPKERUND rRENT FkilltW\GINTAIED! rBe 8€d St a SRy tB NIt bR
inportant role in the field of aircraft naintenance, as the proper

mai ntRIPSHERMERt, Witk captmersyag@imerovsmenisostfaribo thrawedptibr saf ety and
operation. One area of interest fromthe standpoint of aircraft maintenance
is landin ear mai ntenance. Because of the significant stresses which

| andi Wilgdat acfgye embrasiments pEthoprasept dveenton bave heey heseiordficsin baddi ng

buanideber el o LAYGHat5q PAF, VRIS A BPIAREPTE P oo dhgs 1

t se | @arts, rendyst@ps dahiied oan, neyr issemdidea si gni ficant undertaki ng and cost.
Hi storically, this replacenent has often been done as part of a fairly
| abori ous process. As each bushing is renoved, the associated bore is

| nsperdregkdrapler WHePsaDthe bfeviols des@iptich foruilds ioh ‘@kin%ﬂ\qz%ftd@%réﬁ’é&, t hat
corrosion is grem sely machi ned away. Measurenents are taken of each bore.

W t h BysbiROsrdbsie Waet sndersteed Hhalniatknieess eidier shanoversized ALsRIAgS @SS t €
f . ' ial . t t j |1
b oorferBRHRPEIBERorgRre e RisBREd: B waY Hrikaiin, PERIRRARIEERERE - ©

| NVEN Ok eAb uattihg dnd rsfaouriffaop errations aepett bubbingsis @ue imapettinafmtdfewo

i nvention. .Thi s hod is for use with a |lathe and conprises the steps of:
ki B AP o4 r@ﬁﬁe(ﬂteqq,_)a Qﬁ'egﬁﬁéHE? SR @Pumdcgﬁ iBslagfe g vel y

mount &shveRtisAbNmaAhBe, &l sOPosaR fddtdrdsestitheMdhiny aFd enr. aff féafaera

wor kpi ece in which a void is formed and which has a Substantially anhul ar
out ertheuprartighy-rnaehined dngbinsnis nesmenedsfrom theatatha@ndotdneeuntedriscei ved by

t he vai d rkpi | n d i si,oned such that. in the
arr an'lgé(l\a/rgr{a%?, Obﬁg t@%lﬁ?ﬁﬁgrf&o&%@@a@% Pﬁ%ﬁ&%pﬂ)‘?&ﬁdaw L FARPE 9Yite r e ati on
and ttireerintaatsivinas @fticentricitynmusatbeemiattaliest adlditdddal fedaxeakamideh t he
annul ar o_utar %Erface of the workpiece; expanding the collet to an

nf i

diger dNPRYNE [Freamefelasiviehy v veBIes marulgrlHge §0kh empkiieece i n

gr i PRiyRgerh e At aMtainiABEN &¥i @ﬁ%a%m @8&5&?&9?@%&&9@& ko gUsing the

| at he;” and ‘col | apsing the col to the rest configuration, to enable
r enovgspettivapde phtihe bushingsendts patts list. mAftes énf orderds pfaetfor agsraalpar t

sel e d . lurality, of rt t s .forns anat her aspect of the

" vertion! el bt'h Hiverl ks Al maBRResur St B Bl e SEbe Bt Baps of
sel edtd laghed [rmcansepPpdyalchanReKd eGeSome dfhkregtifte8fofdht RRAIAL 1S
associated with the type of part selected, the workpiece having a void and

YP ; 4 .
20s u¥icernese Ifgatampsinad kaanesorspletedeinstand ofulgibagorly nemaowntingathe ni ng t he
sel eq _ghiy £Pi i e +5el ' , [ e
rachi ] EpbARToul Uonk? (RE i RacRaE oh Pt RhE ek B S ¢ ne
t ype aoflepmta perfbeotasttlitiondenachinidge col l et is an expandi ng col | et which,
during machining, is received by the void and engages the workpiece in
gripping relation. According to other aspects of the invention, in the
| at t ethusethedhventioe cal,listorzaaspentebe iedexstand edoapbraidiyngs Gonfdtigod at i on
durii chicning. and can .al so have a cal | apsed rest configuration, to
enabl' & %‘Uﬁ?t“gms%ipaﬁpéﬁﬁ etNAd heiphiTAr HS? wWith aﬁam ?@ﬁem%@%&?%g
sl | etepsan be provided; and each of the expanding collets can have a
functionally identical nounting boss to facilitate interchange on the
| at he. A system for producing replacenent bushings for a | andi ng gear using
a | at hesf ghaRingneH BEangeRRG (i) &8 ekpY R bOAtRAR an
associ at ed borg in thealanding(geareaﬁé, Mﬁg%mggﬁgﬁﬂgﬁf€b§%ﬁﬂgﬁgtured, IS
cl assi fi abneunted on saidi latms podglispased ioreeredt configuration gndf(iibashi ng types,
each bushin having a central vgid,, a nomnal external dianeter and a
flange thi'e rlfége;%% |E\h\%ﬁ|§58a[ E?ﬁ%c'fir%?mgg?ngv‘@@% %&gﬁ?%@'agﬁc?rﬁ'gﬁ?ret s. Each
oversi zed bushing is for replacenent 1@f one or nore of the bushing types to
be replaced using the systemand has a central void shaped



and di nensi oned substantially identical to that of each of said one or nore
bushi ng types, a nomi nal external dianeter |arger than that of each of said
one or nowe 2busilasng types and a flange thickness | arger pCmam2btvanoas each
of said one or nore bushing types. Each expanding collet is provided for
use with one or nore of said bushing types and, in use, is nounted on said
lat he and elitepssefhcenthy aﬂﬁhggnﬁeitaie.@ sWk it {Heecolfeit Gs Pccied of thae
oversi zed bushi with the rotational axis of the |athe substantially
coaxi al wiY9d taw@gteba wopfpie¢R beingr haned Hnd Himgnsineee sychgheb iafbeher aspect
of the Invgibhgimehbreilctlis Yoldiveby the &Y&fﬁbzc%r%églfﬁ%a%fﬁ 4
annul ar. According t'o anot her aspect of the invention e system can
further cotherictationalsaxis bé theisdthads subsiamtially soaixlad vxbtksthengnbeiangau&er

| acenent f one f t bush| ng types to be replaced using the system
each facsi " %Ceoﬂ ffgnom nal internal and external diameters and
fl ange t hi cknesses functl onal ly simlar to those of said one bushing type

but ot herw se fferent. The system can be used, along with a lathe, in a
met hod f-oreﬁa&dm Eae CelieticeaR APFAILN RRRT9 WRtiah iBruniRg thecollahergagesach

of the busiiiageorkpide® ih 64 rBavienkeen renoved fromthe | anding gear and
t he associ ated borBes rlec;eggrﬁ)iqtgcr)ne | gs necessary. The nethod conprises the
steps of: in circunstances wherein the dinmensions of the bore associ ated
wi th sai,d eRirk yedy actured, using one
of the fac@i%mhll r?Eggshl né@é%irﬁggg PQ'SC %’@p Ifa¥2§?§%each r emoved

bushi ng; and in circunstances wherein the dinensions of the bore

anuf near G 225 R, FEE 5 B ERy RO Bautdhy L EhBR SR et balee o

bisshi ngs pfirom dedcdltet. r epl acenent of type of said each renoved bushing, the

nmounti ng bei ng done through the use of the collet provided for the type of

sai d each renoved bushing; and o machi ning the oversized bushi ng nounted on

sai d Tl ?‘paart acah, hyopay ablexairiplé henlpp eskeasso firat @daVHebHK&@LdseeaFrBra‘f@”DVed

bushi n Sy stem can al so be used, along wth a |at as part of

anot h¥ SrH'éQ EBH PAMPIEo U EirRMSERICES MR HERM PHERINBHOS Netndas egear |

wher eﬂ)l@tlﬁaygr%fbﬂiﬁﬁn %th@g%vﬁlg b@ﬁtélema@lﬂgdodh@ﬁﬁ%r S SdmNRg from the

| andi ng géar and the” associ ated bores’ rec tion as necessary. This

met hol@roct;@ﬁﬁngs&retalde fot epe infan aiparfitlending geamti ng, to said | athe, one of

t he oversi zed bushings provided for replacenent of type of said each

renoved bushing, the nounting bei ng done through the use of the collet

pYovi EiﬁtﬂhélonNhéTeaSytps aintemiptbtedchat epevifid dvesdizew busiichgs Wil iieni ng t he
on.sajd lathe to fit operably in the bore

d hi t
D coch et el DB b it bl bR TR A58, Hib of BPh G vopRaSSaBAGE s of
the ibyanhgoBf vén’%ﬁsﬂﬂté?%t(kﬂﬁe%t%%nsfdﬂs N@F@F@cﬁh#&d WQC&H%H&%QS for

aircraft landing gear; wherein the workpiece is an oversize ushi ng; and
wher efleterminasbihasitheesame sypripf paerrsyzaﬁhbmmeg douthbagiseditoanifimiteandi ng
gear e by the nethod form anot her aspect of the invention.
Accor@yﬁgtc{?g%ogﬁsgr aspects of the invention, the systemcan further
conprise: a CNC lathe with a dinmensional neasurenent tool; a data handling
tpol t r S e _of ataa nstr tlons and
a#el%@ﬁ‘rgoﬁﬂ V‘t”ﬁ%rtggg 'ée%eérg)t%t%@\%?a?gwcﬁaags %?ﬁgete'z'(g 'tng %cglr%lv\’%d $ol to

per ni p)ropadmh@n em‘chdapa dftrselbres weee replaeedy ageim, Whbedhihgs Weee reguped ses a
CNC | thE}aC acc #’ ano& aspect of the invention, be used in a
met ho p\f%ML?ém ngéf ﬁ?nﬁé""?‘&f‘j benPessilplpdptusesh aPrYNeRar ,

wher eqp Rty @Blléthe bushi ngs to be replaced have been renoved fromthe

| andi ng gear” and the associ ated bores reconditioned as necessary. This

met hod conprises the steps of: for each bushing:o at least in

CLr oI SRSt f) thd BRoMIIRISABBARNhl InRACRASRALFLRE it t Sal d. each
renoved bushi romt se as origi'nally actur 3 measuri ng
t3%e cBu’cesbanmlyocfylh'idelcbbrtbnsxustr‘mttrmteehatyt, la0ili depERRISUSe thd bh alsy b€ Ehe
operatively nounting, to said |athe, one of the oversized bushings provided
for replacenent of the type of said each



renmoved bushing, the nmounting being done through the use of the collet
provided for the type of said each renoved bushing; and machining the
over si zedwbustwmgoisount ed on said lathe to fit operablyPpcmaarelonooss
associated wth said each renoved bushing. According to another aspect of
the invention, the data handling tool can automatically: cause the display
to thankalbRI 6PEIcAb@ShiRg df MhtFraRt ii0For sREmYe tihe biddHNeg P fitRF&st Ha el ect
the coll et and the oversized bushing; calculate the required nmachined

di menggnsral veid phequershenegsisestianon colet akagurrecrasasestionsogid aneé bor e,
pred 1 Lat erference requirenents and predeterm ned coati ng
thicﬁﬁgégﬂggﬁaégélay to the lathe the required dinensions. According to
anot her aspect of the invention, the |lathe can automatically machine the

over sj hi n ar.di t [ I | cul resul.t, i he

L R e s R e s S RS
mac hi tiengatat Hegh dlingietesi BednteRasatieeNenis it ek seact\aHtodatairgatiasen@ailr e t he

di mensions of the collet and oversized bushing to permt the operator to

ef f eciOUY ph ¥ ¥EYepf eXainplee oalb o maNicate by Hredtisk neidle iytegratedpBE@Ror i n
the ¢ [ ﬁﬁﬁgr ' . tion,

foll O%H%lg%eun@%h?ﬁﬁ? :aq?ﬁe i ntﬁﬁg%oﬁgvﬁ%ggg[eeﬁo;ﬂf&?%g héﬁﬁ'r‘a‘;{]y@nﬁi cally
nmeasure the di mensions of the machi ned bushi ng; the measured di mensi ons can
be aut; ' r ' e I equi i ' ' e

nandl TG Vadt eSS TRE data RRUNEY ebotts ABSH{ESHERARRRRE L) SRRt By | oo e
an anlmeg]tngeaietutras dslalso mal&dnmgséle/:cﬁtﬂée; mmgd)fﬁcdmili\rrlngersutle@lsiﬁtadrmd
nmeasur.e i mensions to nil; and, jn the event at t conparison is

ri | efCePienPInsiier ad dhedats gﬁgdbrpﬁlto%aéwcbﬂ}esfaa@e ﬁ@@iﬁ Ty rﬁéﬁgﬂ'?ﬁoe? ance
and id)ngrcese. of required dinmensions, the lathe, after offset has occurred,
can automatically carry out a machining operation according to a protocol
calculated to result in the required dinmensions. O her advantages, features
and ¢ I St f f i i S
operé??gﬁ&gﬁghﬁﬁﬁg?i%ﬁg%@?m@#gégg g%QﬁggﬁgﬁgﬁiQ%%Pﬁbﬁgﬁﬁﬁﬂﬁéﬁﬁ?§?ﬁgnd t he
conbi maeasore and pelay dadadodberdata dandfingenal, atc will be apipirécibebby pepsans

appar ent on ideration of the follow ng, detailed.descriptign and the
b poror iR i 52 Gt Gec B BB akin s FrciFagh, St ndydnter

bei ndopuraedd. yirdescwehedohe! iRt ofdtatdr WESHERURE| Nt Fastie PRAVMNGS FI G
1 shows a prior art aircraft |anding gear bushing, FIG 2 shows exenplary
conpoWiRtan QHECFIQE'%V‘@ﬁéﬁﬁ%ﬁe*ﬂﬂwée‘ﬁﬁéﬁhpleﬂﬁ@érﬁit"ie@g reley afdlatg tegharflasrenpl ary
enmbodi ' 3 SET j d area 3 of FIG 2 along
Wthqgé@uhghﬂgoﬁeye@%e Hé%%%gér?&?tﬁ%ﬁs |t§d}§%¢r§t ‘ure; FIG 4 shows the
structures of FIGS. 2 and 3, along with another exenplary enbodi nent of the

struc o] i 4 of F - El ows .t he_structures of
2R R LS Bl B e B WAERR B3
FI G éxempplaay ievehodimzmnttethadve subshintialyhannithGexteridronsfddes, stwillciaur e of
encircl ed arqﬁ 3 of Fl 20 erqtivel mpunted to the structure of FIG 6;
F%G  PRIECRhed Rl RV TP &R oFNYIRE SEEfRGR ITFRNBONBA T QTVENAES, SPBRIFI G 2;
FIG $hd §a@t¥'i#%éﬁhirﬁng%h8% n%t‘%fﬂ?&tﬁfb{eé‘éﬁégw.@”t of the structure of
encircled area 4 of FlI 2; and FIG 10 is a view of the structure of FIG
9 di sassenbl ed. DETAI LED DESCRI PTI ON As i ndi cated, the present invention
rel at@gthér) vidreas iR tie SYetirE Oft 19 Hadhisd ! edi‘f'é}'f I f

| andi ng gear usi ﬁa a | at he. Krrlé'eielﬁpl ary r{eégjb%ﬁrggﬁt 0 g'tzﬁg%g;?gt %Iﬁsvea
her ei inEgMN@t ditereterssubstantietiniidentina taghamushingsavhichtthey, reptacehdul d

first t. each buyshi ng, has. an associ ated bore in the

| andi 4%@@%’1@%}%@%@@%@ ' ‘F%P%ﬁét QP RUSTINGS WINIER are cenvireg e beyy its
disnensiznes or Wl4teidn tiaettef intedlal dad rhbteradt thesdudrsized BRShirRAB s RUStHaRY t ype
having a nom nal internal dianmeter, a nom nal external dilaneter and a

f 1 angNIeneRARE K Plateds she iaternal; direteser phthereatege diewly-anadiinetoul d be
o Serugta L8 tHBP i B Bt Moot proBlr furlttidhitd. Y of !ocations
21

art necessaril



| ocations along the part, i.e. allowng for structures such as |ubrication
channel s and hol es, grooves, slots, etc.For reference, an exenplary

bushi ng, wbi2etv/i4eries no part of the invention, is shownpcm/dz@o/0doasd
identified with general reference nuneral 14. The bushing body is indicated
with reference nuneral 16 and its flange is indicated with reference 18.

| D, G avetl, avhesdasit,is aodtdrhplatéditigsr éVereieessishindadilcbé edelyto produeai ng
now to the s shenl it should be understood to conprise collets and

over SUSERIMETER g, bushing? Bssityrlionst WHErelg thrRaeiasseriatedwith sayd asgh22,

" espaemoRldbustifg Aee 76 it irag e aer&yiﬂgm hdnuFare, khaNHEN ng
types to be replaCed using the system By way of ‘exanple, only, a pair of
over sinaarstngshihag shisscastiemplates Fhaerdl differeongs) isachidrasdipigchangéets | y

di_mensi qn ifferently  each is_indicated by the sane, reference nuneral
o5 DS dlp meferml insnaR R b W e B aaRia s G fiom B K <

cont esichaRgeswolft neeaBcdsahily Ecfiffe/Bfe 856 bl @stOM! BesHng.n use,
notwi t hstanding that, in use, the bushings are deployed in different bores

in the aircraft. Each oversized bushing 22 has a nomi nal internal dianeter

subst@pthed Wherasa bt i*sQohE‘é%PFB(teé%th %Er@éﬁ?iiﬁ%ﬁt)@?wgﬂy??‘u@% fSEEﬁr nal

di anmeter larger than that of said each bushing type an ange thickness
| ar geaf thedshizgs off ar airgrafadanding igeag, thipés offbeurseenst serittlyusdguirgsl. 22 have

an axisc i ndi d,as X- X .The expandin al.lets 20 are,provided one for
eac hxllg‘f fotrh%g!aéﬂélgi H%J {Wégchgﬁ%espﬁ%gﬁg%cg@%bt% {?é as%%&r‘r‘n'%n%@a%’ﬂoﬁﬁ% an

awi s deverslaupdfaasitiésfor Byhavayeofeoaphe prosHnt.int&etisty eb§idzss ubeis biyngs 22
of FIG 3 are shown with a pair of collets 20 for use therewith in FIG 4 .

For <A™ PR¢ Of 88’ Bwseubrfasilitigsevi ousl y, these collets are indicated
with the sane reference nuneral 20. Each expanding collet 20 has a rest
configuration, for receiving an oversized bushing 22 of the type for which
it i Fipalbyiverrepn aasrewfis Brrecof callatds shpwhn, and deseritred, it wiljbee 5, such t hat

axes X Y=Y | i - S ' at he, and
i spoTaprittida by pBrng iR TRl I uES i SRUEATG S aMtidpE "2
wi t hyrodbcsairdnaamrousWasts, 26dithefiaventsen extdnitsttoealr sti@t eabddimehss:Z- Z of
t he | ﬁt he SL#bstanti al | oaxial with the axis X-X of the oversized bushing.
ASc ol NESPSEITICIMERRNS QYN frein e ke PlrY mnty. 6, and an oversi zed
bushing 22 is shown nmounted to the collet 20 in FIG 7 . To provide this
functj onal i tﬁi tt he collets 20 are provided with a nounting boss or plate

di

and £9ERGPElaithaimyentigmeewd ke indernsteed askimited enlyppywtheiglaigst r om t he

mountddybegsherks §; &S5 e collet 20 of FIG 2 is shown upended,
t hese F13%atures rarééﬁﬁ?cgte d rrggstf)he(%:ét?i vely by 26 and 28. A further collet 20

is shown in FIG 9, and shown again disassenbled in FIG 10, and herein it
will be seen that the interior surface of the extension 28 has a

t hroughbore 30. One end of the throughbore ends in a frustoconical cavity
32, indicated in FIG 10, and at the other end in a hexagonal socket 34,
indicated in FIG 8. Returning again to FIG 10, a bolt 36 is shown. This
bolt 36 has a frustoconical head 38 and a threaded shaft 40, the head 38
being of simlar dinensions to the cavity 32. In use, bolt 36 is fitted in
t he throughbore 30 and is threaded into a nut 42 which is disposed in
gripped relation inside the hexagonal socket 34. Thus, rotation of the bolt
36 causes the dianeter of the extension 28 to expand. The di nensions of the
cylindrical extensions of the collets will be seen to vary, but it will be
seen that in each of the expanding collets, the dinensions of the nounting
boss 26 renmai ns unchanged. The bolt 36 should be rotated only sufficient to
cause gripping receipt of the bushing by the collet sufficient to permt
safe turning on the | athe; excess rotation will cause the bushing to
deform which will inpact negatively on dinensional tolerancing. Precise
machi ni ng of each collet so as to engage in a close clearance fit with the
oversi zed bushing type for which it is intended to be used, ensures that
the axes are substantially aligned and remain aligned after tightening of
the bolt. There can be also included pn the system for each of the bushing
types to be replaced, facsimle bushings, each having nom nal internal and
external dianeters and flange thicknesses functionally simlar to those of
sai d each bushing type but otherwi se different. As these are conventional,
t hese are not shown, but it would be understood that the prior art bushing
in FIG 1 is representative thereof. "Functionally simlar"” in this
context, means that the facsimle bushing is sufficiently simlar in
structure as to be safely and legally substituted for the original,
notw t hstandi ng that m nor deviations may be present. The systemis

e o o o S o o



known to experience sone corrosion. In preparation to use the systemin

| andi ng gear overhauls, the clanps of a |athe are nmachined so as to

preci sel ywoeom/Ms0i8he nounti ng boss of any sel ected col lper/icA2mordodEsr egar d,
it will be recalled that the nounting bosses on all of the collets are
substantially identical, so that once the |athe clanps have been machi ned
to preiaipd y recei ve one, the clanps have been nachined to precisely
receive any and all. The manner of nachi ni ng depends upon the capacities of
the repair facility and machining for alignnent is a skill that is a matter
of ropti nea heethBHTONhaHurRE@irmRy ¥ pakd, lthe MRE@IJY bdRgFUE lise d@tRE latife nei t her
provided nor required, but it is nmerely noted that various options are
possi bl e: antkcomprsingoinedsteas@fsoft j aws, machined to precisely receive the
nounting boss; the |lathe could have pie jaws, nmachined to precisely receive
t he nounting boss; and the nounting boss itself could even be received by
or defi ne raakipid an arrangeppnt off(ibas iexpgsding eolies vdrichiinederatively i n | andi ng

port 1 ons. wiPERELP epid B ah B gRBe R § PRutarbiedoen (R astenn v,

t here may \werkpicuinedhicAcs void ie fouskdngr @atdh hay b g bseirtialy amiwanal and
external dianeters and flange thicknesses functionally simlar to those of

sai d each WBHIEhSHE eGP LRradgpBeRt Seing syd Eiat the Goligk éntecsivaday gbar
assenbl y I r ; HH‘@H : 0S) I bushi ngs
accordi ngW{Bcl)&[éHg @fz‘?g%}é‘% B@e pro Sra(;g ,C?glsrﬁgv\rg |ﬁﬁ%ﬁs"§8gﬁf§%§ ”ﬁﬂ%r ding to
t he syst erdroangmeentighewiollet iFmaceneakbyshe ebid or & ktlderarca fiboglationterde may
al so be ohtai ned.facsiml g bushings, each having nom.nal internal and
external dMEHRERiotE R Pt the & suERaBuAl PRRE NI 4 AR SR puPHose o
sai d each duteddendr thepRoRie@t;herwi se different. Use of the systeminvol ves
the performance of a nmethod which itself involves, as an initial step,
bushing renmoval . This step is followed by reconditioning of the bores in
accor danceearidint EIRCEbINRoSEH olfatiy EdVHQIraabATih WRBN KRS CEIIEY enddiide
corrosion is present in a bore, the bore is typically bored out t0 Tenove
corr osi on.saihavarkpiece dg igsipping pelesient on the face of the part surrounding a
bore, the face is machined snooth until corrosion is renoved. The face
machi ni ng extends at |east as far as the flange of the bushing to be

recei ved tmeckinimg said. workpirasvintie saidspadi hsingcthieiatite;samd ace. | n bot h
situations, machining is carried out carefully, to maintain the orientation
of the bore and the flange-receiving area surrounding it. The steps

associ at edcoliaphingethendillet daithg rest eorfaguratiod/ tr ebalelesernmouat dif sgicapad f or m
no part offthet reﬁﬁgt i nvention, and noreover, are known to persons of
ordi nary skPM S "art, and as such, are not hereinafter detailed
further. Where no reconditioning of a bore or surroundi ng area was

required, |.e. the dinmensions of the bore associated with_said each renoved
bushifrg r éé‘rﬁri‘?fthag fBFi”@MFFVrWnﬁPSE’i ﬁ‘?'@ﬁt,e%ofts'i%”b? pTW@WB\th b¥P&fotBef acsinil e
bushi ngs [@aetbd1BYindGFoR UFLNALH ek ahd &Rt Sdifg RRL stbet.ers and flange

t hi cknesses functionally simlar to those of said each bushing type but

ot herwi se different] for the bushing type wthin which said each renoved
bushi ng wage|&dtasifForald SuSly BEWERGIAHeR, al Wodpfddeddd &tys@thiteisf it into the
bore associated W th said each renoved bushing in ‘a known nanner. Bushi ng

r epl acenmerss@riatedh whthathe/tyngkel pardcelettedr theheodknipembavingrs whiccénd lme bore
is define ' t ai t hese details are well-known in

t he i ndus?srd;;b,%ﬁ%r%%q&o%&gégg%%dﬁﬁg%’n. dn ci rcunstances wherein bore
reconditioning was carried out, or wherein facsimle bushings are not

avai |l abl e or. t bheen.procured ust om bushi ng wi |l be made t hat
corr espondﬁs)g'?@%ﬁ(?e]éﬁﬁfahﬁ?%ﬁhbﬁgg eﬁ%ec%&é{‘.’or B'Qﬁﬁl@é%ﬂ”&qﬁ%\leﬁ%sdni)wg; thee

di mensi onswefkpide, Riurmgathe mMaeRiivg sesl Hin g PG @ilelabeheviatisd BeG EdIRi ng
[i.e. one of the one or nore oversized bushings provided for replacenent of
t he bushi rRFsegisEedmith Fekinrenofspard seledted enoved bushi ng was cl assifiabl e on
manuf acture] is drawn fromthe supply. The operator also selects the collet
provi ded for use with the bushing type wthin which said each renoved
bushi ng was cl assifiable on manufacture. The collet is nounted on the | athe
by engagi ng the nounting clanps of the |athe around the nmounting boss. As
the collet and clanps were both precisely machi ned, as previously

di scussed, this precisely aligns the collet wwth the rotational axis of the
| athe Z-Z. Thereafter, the operator nakes an arrangenent of the bushing and
the collet by sliding the bushing around the collet, and tightens the bolt,
such that the collet expands, to grip the bushing. Machining is then
carried out to the required



di rensi ons. Once the oversized bushing has been nmachined to the di mensions
required to fit properly in the bore [i.e. after any necessary
post - machwoinp/sasessi ng, such as plating, and w th suipCahlA2010/000918
accomodati ons made to to provide the appropriate interference fit between
the conpl eted [machi ned, plated, etc.] bushing and the conpl eted bore
[ground, Rghéredthetsiidt ib @ é%%ﬂdﬂﬁ?:ﬁomﬂtdw@uirﬁ\gsﬁﬁ@ﬁ% ,Tiggeesit/bgr, the
bushing can be renoved fromthe | athe, by |oosening the bol%, and subj ect ed
to any furkyhtre veidandangages theayopeieeyiil geppingrral@éon.i . e. plating. Once
all required post-machining treatnment has been carried out, the
nowconpl et ed bgsging &gn bec&Lt, iuhthe cgnve“tignal manner, into the bore
associ.at edd wethod lrecoding g cdich, whereis tbeawlighhasact ured to
repl ace. Automati on Option In an exenplary arrangenent of the system the
| athe is a CNC |l athe with a di nensional neasurenent tool, i.e. an autonated
probe; a ataespdraied] operatiogl candigoratvomnddriagdnachipiregt ard t he lathe to perm t
passage of data and instructions therebetween; and the tool by which the
bore is nmeasured is an el ectronic neasurenent tool that is coupled
wi rel essl ya tolldgseddetactigliratign o®kntblepamo val pFsséd padf aftat a
}hf{ebftmﬁﬁgéwéﬂm{hhf ?rran?enfnt,tthe dat a Pandlkﬂg Lopl can be a g
ul ly-fun ‘abl et or | aptop type conputer, ich is pre-programme
wi th data handling software and coupled to the lathe by the Internet. The
software i ncludes a database which includes a set of data for each type of
ai rerhft riMRtAPHagcarding &0 aigy af wheeginia piuselity efyexrangieg cpbets igach dat a
set inclu e and di nensi onal data [nom nal dinensions, allowable
tolerancejﬁ%yg%@fred interferences, coating thickness and type] for each
?ushinghiT&tiﬁzlanding gearq;:ﬁ;he_aiicraft,_as wel | as dinensiﬁgfl dat a o
or ch o i - : S %gaygﬂﬁ p ircra
and ?%r t he nﬁ:oﬁpgtagcl.&&l‘ﬁg&ttépe Iang’ hﬂ?e‘ﬁgl onal ateaéﬁdrﬂﬁrgg ggg%‘%ases ?s
speci fi ¢ tfanttienalbgidentneinineuahidgdesisrtestaoilitdteentephangé aai thietlgthal t hough
two facilities may work on identical aircraft, the replacenment bushings
they may specify can differ, depending upon, inter alia, the capacities of
thg f@aci | iA gyeuefh ﬁdileiﬁlfb_rd{l.lemg{l\hﬂ{ma_ Edememmmmegifd'ma Iauiihg/geeralsfm h?dt lﬁldes an
order man nmen cili hi ch manages work order assignnments, a e
repair f_ai]g? e[,yeaéh Lﬁ‘?é"%bﬁé'”@fa%ia%‘? tedRYENEdANAINY RPN rKhen
or der . Usi nghidifth iy AdrAITEGUREA, bdiRE dLSHULTE 2By FHERREHSRIHS, it SN 6f a
measur enent can ‘actuate the data”handling tool, Ich pronpts for entry of
the work aridealitn ofitbeshingntypgsprachbugbing typedravisgiagrergral wadise sontisal
AR I B I N R R s
that is being refurbished. Thereafter, for each bushing to be replaced on
the | andin ear ,of jnterest using_t ut omat.i o tion, four_steps are
carri od ot Brahilied, S3ch ¢Vebzed Pushnomiing fg BrStemRthe” BHE Aane
Gener at i onmoNeas ti€BRKINGLtgPed o bRerfRARd &TRGth& Is9Bterh h8aia Rl Ci an
selects, froma list, the bore of interest [for exanple, nedial bore, l|eft
strut] ancP\fssEed eshingshrWiam censopl (d mbapad@ndhdimengiened of the bore
Ut ot | oty Ay AR o e of et i SR Ene PR iR BUERABRY PR Gt o
handl i ng trowhinal keterhetdieometer iergentkartbat cbeattedf shidhoriener andremati ¢ rel ay

f inf o] i ni i h ials f d_.
Crancer i prtip s oi€e fdsfios Bickiiee? dBmePibhana. Alrarh 2b PBbP"E Bipar s

t he neasunﬂerQU§hmgayg§§;gh@ stored di nensional data associated with the
bushing of interest: If the neasured data is within allowable limts, the
bore conparison step is concluded if the nmeasured data is outside

al | owabl e 4 blirkfity, 6@%@? blléts, ad¥h %ﬁsaﬁ&mgréhn@g'aémfgﬂoﬁaéa%easé 0
confirmthe identifier for The bore being neasured. It e operator

acknow edgish wington mereof saitebigshied types andpireuss, Heging maounteat omsaigi nal | y
selected fromthe list, the operator is pronpted tosel ect the appropriate
bore, and the programrecomences thesBore Conparison step. If the operator
confirnms that the bore neasured was the bore originally selected fromthe
list, the deficiency is noted and this bushing/bore conbination is handl ed
ot herwi se than via the Automation Option. For exanple, if the bore is
indicated to be in excess of 60 thousands



of an inch larger than nomnal, the refitter will contact the CEMfor a
custom sol uti on. Bushing Procurenent Step | n this step, the data handling
t ool carrwe=xoout4s@al cul ati ons based on the neasured dat &CcTidaoro@gedised
coating thickness and interference fit and all owabl e tol erances and
determnes if a facsim |l e bushing (pre-machined to standard di mensi ons,

i.e. in theteased @ispdskarne grppiigyrelationiwibhianhe voig rof se@pofctheosversized) can
be used or if a custom machi ned bushing is required. Wiere a custom bushi ng
i s requi r RHshings, yuth therefiatiegat axis qfr gdathe substanalln cagxiph®it fignsi ons
of the busly; : ~as well as the appropriate one of the

oversi zed dgﬁfﬁgigﬁgﬂﬁggg ?ﬂﬁ% “and the collet provided for use with that
oversi zed bushing. The | athe displays this data to permit the operator to
draw 4 he %g&&%ﬁ %Egor%ﬂ%sq f& AR é),v\ﬁﬁérléﬁ%g%r?_ﬂt@?vﬂg‘%rgftt}ﬂ% SReL¥gqand
operably sef’Same I'n” po i on on 't he lathe. e lathe also pronpfs the
oper at or thmushiggs &ne aeaalaness. When the operator has conpl eted bushing

pl acenent and securenent, he or she responds to the pronpt, i.e. indicates
readi ness. On receipt of a readiness signal, an error checking procedure is
carrigd ouA sysdest actordivey pé eleémod, fiulehdradomepmiding faesindileeb wbhimdksieyes of the
col l et and the bushing. These neasurenents are conpared against data in the
dat abase, f@6sSiEHEUPeshiRgPeH B EPiagemeN LfetneatiEng ﬁuﬁfh'é‘ggﬁpééttpé’@. In the
event of lyci I ad ; ; L

Fepl acomenil ke St dEng BRatr e ah RSP Bk AnR R AF oA ePhfiornal

er r or - checkichgximroalkediarmetércend flengpghmkneases toidtienabndimiahinthdsevel been
det erm ned t@ be gn pos'tioB a nachinig&gstep is carried out, wherein the
lat he car riddd OBGtPYRENIE SRS PHREHISTVRS S™SRM N t he bushing to the required

di rensions. On conpletion, the probe of the | athe automatically measures

t he di nensj|ons, of the chi ned shi ng. Q ef,ion t he nmeasurenment, a
conpat sorh GHEHRE YAUAE Gt eiAne (Bs GHS AN KATLIpie B TP HOROT | <
aut omat i cabdoyiuemderdpYadeierktan @sHIRGS Fdrnd 1dRAhg deBP WIRGERE O4cH of Bflvi sed as to
the extent of deviation and the data handlln? tool offers the opportunity

r

to the opdpughdngs tp befreplaceddavat brenareravet frovaltbell2nding igsar endcide he
differenti ir ' [ i t he
event ¢ har PReAEaT BoPe FHLERI A SRS A REHRL A b lblng ind) |
normal |y astepswifze the offset, which will then be carried out automatically
by appropriate comruni cati on between the data handling tool and the |athe.
The operator will also use his or her skill and judgnent to offset the

| at he fronmntdirRinstaht@EwhevER the dindfcPisitisadicee drer &sobrtdéd auttpysidpart was
produced within tol erances. This skill and judgnent falls wthin the normnal
skill set ofecvEmageedRiEshiagHempiB st Yiginahy matdadieireds gsipg ane phkte of the
present i b ; i LD i i .equi,rad nor
bt ovi ded. TEOTHe ouSHEds pPaYiaQs (B LEFERSRE Sl el Smiad BUSAIRY EhAC e
tol erances, after the |lathe has been automatically offset in response to
Lhe aut horihzgid AdhU&D WherbiRGnBRRFAIRIand dr iR GusiudaiESa bfiPEsil han

al | owabl e tol erances, the part is renachined, 1.e. e machining step is
started aneagh @mdovdéd bhehibgstiffagfriosn sinedd es origarallyl mmanafdctuted, er ances, the
operator is instructed to scrap the part, install a new bushing fromthe
supply and enter a readi ness signal, which recommences the bushing

procur enent st egpeaxbtivbly mouotinghtx kaidgattiepdfe dhthareesnsized bligtengs ons of

t he bushing are within tol erances, either after agn initial chining or
after a re-mac rﬁrﬁiVH&dnﬁ%éeBLf‘éﬁﬁl%}t q?§yPﬁ§tfrsﬁl§f‘éﬁc BGWPf’ﬁarbér\%EtrWe hert

whi ch conpl et esmblAtiRY YRy dBhERHFATBHEhS LE® of kRO BbIISEHRIAdd L Tbritplel OW Ng
the Bushing Procurenent Step, an inspection sheet, detailing the intended
use of the busHiyRg,ofriatdeash yermwyeddushing;ovedsing required (i.e. coating)
and neasured di nensions of the part, is printed and associated with the
part, for exanple, by tagging the part, or placing the part and the

i nspection sheet in a plastic tray or slide-lock bag. Were facsimle
bushings are to be used, |abels may al so be generated therefor, for process
consi stency. Conclusion Wthout intending to be bound by theory, it is
believed that the systens and nethods of the present invention provide
substanti al advantage over the prior art in that same allow for relatively
| ow cost production of relatively highly-concentric machined parts with
relatively high turnaround rates even in situations of relatively | ow
production runs. These benefits can be obtai ned through the use of the
col | et



system al one, but can be inproved upon through the Automati on Option, which
reduces the skill level required of the on-site operators in terns of

cal cul at iwo2oemdskaow edge, and al so reduces the requir eCEMRAR0 000918
attentiveness on the part of the on-site operators, flowng fromthe error
checking and automated data transfers. Al of this opens the door to

ef ficiencies ofms@ahRg hetovarareaiushifg MBU¥emnéSdiiatheudl fity, cost and
throughput. Further, in the context of aircraft |anding gear refurbishment
speci fical |y, ®perdalydnthaboserassesiatsd with saié sieshfgmevesci at ed wit h

bushi ng produc&hgﬂrﬁfn be noved fromthe shop floor to speciali st
fabricators e anount of on-site machining of bushings at an
aircraft repalr faC|I|ty can be reduced by adopting the system and using

d i d
e o HRbRETTRS RUREES P AP Lol o PRFI: B HRBLAT BRI s e
facility q,ﬁadatmg mp@eméntrm;smﬁgmfoattaemn\mmglgbasWnegeuprmmwrrm Wwith

comensurate inprovenments in facility throughput. While but a
embodi mentIshiNGsH be saRiaced Ra¥RthesH eaveY Erﬁnhéh%iandé%nﬁaaﬁador@gcn bed,

it will b t ﬁagg i d shape
of parts, %SQQGEF%&F)QB%%%QE ﬂirdn%HsasCH éyéQhEo@Egoa@E?ﬁpr%’?%@ t he

previ ous d&gps bfiti on focuses on sklnn1ng of oversized bushi ngs, it should
be understood that workpi eces other than oversized bushings as descri bed
her ei nbefore are envi sioned. By way of exanple, in known relatively

| owol une dmshtnvngyrraourhtang Ut sejddpreatanensf, theasverbizeli mghirsgscptovided

m ni mum of_ two s one of thes ste billet or tube stock is
mount ed orfohSRRFENEAt 8F DGR ehRE EACTEGTed Brghigantn oMM bR HSes ot
the bushi ngyrd ghreligh tHE LB tAE collBE pP&leé@'betH@%é‘@ﬂsQHSéia‘cﬂg*e'rr%\flemVed
fromthe lathe and renmounted in reverse. Once this secondary nounting has
been conpliséing;wndh can be quite time intensive, as concentricity nust be
mai nt ai ned, additional features can be machined. This sane relatively

| ow vol ume manuf acturer could enploy the system by maintaining a variety of
expandabl enacdhinatgstheeavdrsimeddheshing naourdedeut said lattee tf fit bpetadhimgsein its

parts list, After a ced for, a nall run of bushings of a given
Pype. i SoibmaeelrEhiilmd Bl Bmi BB ane ot ock on ita i athes in a

conventional manner to cut sone of the features of the bushi ngs; once t hese

s pr ot oS, LR MRS R RC: D e arufe RO pa RS S s Pl

coIIets tqyﬁgrfornladdltlonal machi ni ng. Thus, the invention can, |n one
aspect, be understood nore broadly as a nmethod for manufacturing a part,
the method being for use wwth a | athe and conprising the steps of: naking
an arf?ng%@é‘écéﬁrdﬂgto‘i&aﬁﬁan%rﬂgre?rp#n@%ow;blﬁbe |ssaﬁﬂﬁ/e?§|k<¥@|b¥ls nted on
said Tathe and dispésed in a rest configuration and (1i) a workpi éce in
which a void is formed and which has a substantially annul arouter surface,

t he an at ; t and the
wor kb Soe Ba g R e S o B P PR e T e
collet is bw&mn@ed by the void in a clearance fit relation and the
rotational axis of the lathe is substantially coaxial wth the annul ar
outer surface of the workpiece; expanding the collet to an operating

conf i ur atAioeraftnandinghgedrebusiiihgs meatealge $he anethedr dfpilaice 5.n gri ppi ng
relation; machining said workpiece into said part, using the |athe; and
collapsing the collet to the rest configuration, to enable renoval of said
part ¥5.omA kesteot betordMetealairn &, afutHeyr avayprisingxanpl e, only, take the form
of a ready-to-use aircraft bushing (for exanple, in circunstances wherein

t he bushi ng does not require plating) or a bushing 'blank', which, after

pl ating ora QNiCelatihostithmacivinehbignal aeessrégent sodleady for use in an aircraft
| andi ng gear. Further, whereas it is contenplated that specific oversized
bushings will be provided for each type of bushing to be replaced, this is
not strictly necessary: if bushings of very simlar but different

di mrensions were required, it could begdeterm ned that the sane type of
oversi zed bushing could be used to mnimze inventory costs. Simlarly,
whereas it is contenplated that a uni que expanding coll et would be provided
for each type of bushing to be replaced, again, if bushings were required
that had very simlar but different ID bores, it would be possible to use a
common expanding collet. Further, whereas in the exenplary enbodi nent, the
collets shown are all substantially cylindrical, this is not necessary, and
depends on the shape of theinner void of the bushing of interest; if, for
exanpl e, the bushing of interest had a



central void of square cross-section, a collet of square cross-section
could and woul d be used. Additionally, whereas w reless comunication

bet ween twe 2omasnienent t ool and the data handling tool pcI/@antogmopdiat ed,
this is not strictly necessary: these tools could, by way of exanple, only,
comuni cate by fixed link, or be integrated into a single unit, or carry a
menory tha da eevdlirepeb lceupredt teerhéabend e gt passlagedfrddtardnd, wher eas
the data handling tool is indicated to be coupled to the lathe by the

| nt er net, IpHrdctignsi|agl not necessary: others forms of coupling, such as

Et hernet, etc., are possible, and the data handling tool and the | athe can
be integrated into a single unit. Further, whereas it is contenplated that
t he probe af elerroni meagHrameani avee €aHPIdnea & datanbendingytaghta pesmithe
dat a handl | ' | preci ated by persons of ordinary skill
that this dse{éegbggtpgkéapi%#egg%%ﬁg, al beit less efficiently, by a human
operator. If this were done, the human operator would ideally at |east be

provided wth . an el ectronic neasur Vi oupl r. di rel ay of
G o 15t 1o PR e FIRE SFBR S G 50 OF FEuGRLBema ol rhlbff | on
errors. AsepRicememtiiRninds®rwoldnires geat whereidvedchi areghebbigdtingsto aee
indicated in the exenplary enbodi nent to have substantially annul ar
exterior d@Pfaseddavierbegn rerpevesfraseithe dandingtIgHr Andithegasaeciadibaresur f ace
is done o - ' S i LAL NG, kS not
strictly neeoadobBm e R ar e At R RlisinD RSTeR: B o Mech® e

t hat the dweshénged bushi ngs have internal dianeters substantially identical
to the bushings which they replace, it should be understood that, in the
context of bushings which are required to be coated or plated, that the

i nternal di ametarieadt inhgravestahzes wihessinriel dinsansiorisheft theobore coat ed or

pl ated, the internal d er. .of the coatged, newlq\i-ma hi n%:l bushing, is
frﬁ?rné

| anet er.
that internal (ﬂséﬁ‘é'taéffé WigLT3'd #2CBrremset PYsHRY ORLtRRFS aS wher eas it
i's contenpl at ech{diad|PHRIRIE&Ardyshi ngs will be used to produce
cust om machi ned Bushi’ngs in situations wherein the bore associated with
sai d each renoved bushing differs fromthat of the bore as originally
manuf actured, it wilhebg,siders ipRendibAlorhehdtetiBTehaLheBtier ial -
differences, i.e. mcroscopl c changes to the bore dianeter in the |anding
gear flowi ng, for exasptwensntpdgviéa;om bushi ng exchange, woul d not
necessarily require the use of a custom bushing. Further, whereas it is
contenpl ated that the present invention would be used for all of the
bushi ngs of an ai r crafdratieelgimgugeng, td bais latheyforeooff Hee ovearsizedri ct | y
required. If, for exanple, the repair facility split responsibiljty for a
particul ar gear am%@"%%ﬁ’(’é{l'd%‘ﬁ&w ?ﬁqeﬁ?%ﬁs@ ?owevxﬁ’(zﬁ’@e‘% "f'@éghn, t he
present invention cqéhth\RRy BSRnEY LR RMEING’ beTRE /idMe tOSEH SHE Ukl i ti es.
Finally, whereas a specific type of collet i's shown and deScribed, it wll
be understood by pertsersollet povdfeafyr the type af said each nemaeveaskbastias) e
collets can be prod i n nunmerous ways, and the invention extends to all
such enbodi ments: the specific mechani sns shown herein are exenplary, only.
Accordingly, the invention should be understood as limted only by the
cl ai rs appended her : | . Con . od t.or
manuf acturing a par ﬁ‘gf%@mﬁﬂﬁ%é%ﬁéf% @%é;ﬁfﬁgg%muﬁb%@a&q gé‘ﬁgggﬁr:edg%hgpri si ng
t he steps of: maki npperablyriangensnt adsoCiafedwidkpaiddiat) eehdvadd whi ch i s
operatively nounted on,said | athe and di sposed in a rest configuration and
(i11) a workpiece in R#5EHE-a void is formed and which has a substanti ally
annul ar outer surface, the arrangenent being such that the collet is
recei ved by the void and the workpi ece bei ng shaped and di nensi oned such
that, in the arrangenent, the collet is received by the void in a clearance
fit relation and the rotational axis of the lathe is substantially coaxi al
with the annul ar outer surface of the workpiece; expanding the collet to an
operating configuration in which the collet engages said workpiece in
gripping relation; machining said workpiece into said part, using the
| at he; and col l apsing the collet to the rest configuration, to enable
renoval of said part fromthe collet. 2. A nethod for manufacturing a part
selected froma plurality of types, the nmethod being for use with a |athe
and conprising the steps of: selecting, froma supply of workpieces, a
wor kpi ece of a type that is associated with the type of part selected, the
wor kpi ece having a void and a substantially annul ar outer surface; and



using the lathe, machining the sel ected workpiece into the selected part,

t he workpi ece, during the nmachining step, being nounted to the |lathe by a
col l et aswocnawwsisith the type of part sel ected, wher ei RCTHEA20m/doetI8i S an
expandi ng col | et which, during machining, is received by the void and
engages the workpiece in gripping relation. 3. A nethod according to claim
2, Wherei i fReh6@lakedrdias té Rl anPBd dRHefRA AR Id2a Cmffhﬁiiﬂtr:}ft@bi on during

machi ning; and a col | apsed rest configuration, to enable renoval of said
part afte@Ui@®RtiaMy. 4. A nethod according to claim3, wherein a plurality
of expanding collets is provided. 5. A nethod according to claim4, wherein
each of the expanding collets has a functionally identical nounting boss to
facilitat €aupeeththdisgiayte theelathe inperator Af dpforemmtiosr ugacbbvchadethepl acerment
bushi ngs far | .andi_n r i : hi ng havi ng an
associateéﬁfgﬁgr?ﬂ%FH%iﬁggdpﬂgigg%?h52%@$ﬂﬁ%%%§585%halIy manuf act ur ed,
being classifiable, by its dinensions, into one of a plurality of bushing
types, each, bushi type. having.a central. vaid, a.ngonina rnal di ameter
and s 1| agle i es e thti i ragdyBri ishrial St ing AR L hefRA A Re “each
oversi zed Regdiirel difiengionarof el isrepRédéternfedintaFfeferie idi@ireusdritag t ypes
to be replaced using the system salid each oversized bushing having a
central vdand RIEssEIMAIRGd FoRERSi thidessbaPdntial |y identical to that of each
of said one or nore bushing types, a nom nal external dianeter |arger than
that of each of said one or nore bushing types and a flange thickness

| ar ger thdglaylde O latiwhths regulicecodignensioms.e bushing types; and a plurality
of expandi ng collets, each expanding collet being provided for use with one
or nore of said bushing types and, in use, being nounted on saidl athe and
di spdskd iAMnmpthpgdiatgordhato afaimi 1 i whehentbiedadfe autonodticdily maeechisiezed
bushings, with the rotational axis .of_ the |athe substanti al oaxial wth
Che axis’ dheiatergeed BuBhiraonfiiod = RipsBlificliRdRIbt by RS
wher ei n t heqared Idimeweiots. of the oversi zed bushings are annular. 8. A
system according to claim®6, further conprising facsimle bushings, each
facsim |l e bushing being for replacenent of one of the bushing types to be
repl aged yshi@hbhQceyrdifdito @M 18cahetéin, BHoRkd Ind@vhing, Rieal nal i nternal
and external dianmeters and flange thicknesses functlonaI(y simlar to those
of said orfimMensiangy MeasereMmenstoelraitoamaticedlymapasurgs the rbnesgiansi ofghg | at he
and the sy L: t bej f I | t

ushi ngs. 1y EReRd sefid pus g T penitRhSbreRatdp B8 et B REARREMA . .
have been theravead thatoan teheor aaslnmaegbpthanpetdras sbeicatiesk bosesaction.
recondi tioned as necessary, the nethod conprising the steps of: in

ci rcunst ances wherein the dinensions of the bore associated with said each
removaEl bushigthod ebirding tordgmad) wheesinf asitawiag, mashinthgane of the
facsim | e bushings provided for the type of said each renpbved bushing; and
in circunstances wherein the dinensions of the bore associated with said
each renougd dinedhisohatlinddaiuré memt thoisgutasn aidally nakhsur@nhbafifnénetbns of
operatively nounting, to said |athe, one of the oversized bushings provided
for replaééﬁéﬂ?cﬂﬂe yehBigdisai d each removed bushing, the mounting being
done through the use of the collet provided for the type of said each
renoved bushi ng; andmachi ni ng the oversi zed bushi ng nounted on said |athe
to fit opdhguN§asyedrdimensionssaEca dosptigaliy wapreresciodiasotedrasiuigdhg. 10.
A met hod ygigsirsat he and the systemof claim®6, the nmethod being for
produci ng repl acenént bushings for a | anding gear wherein each of the

bushi ngs to be repl aced have been renoved fromthe | andi ng gear and the
associ ate N v I Sl t he
otops of - BoNAE ARG shbPBRE AR TRy b Wi TBEL R I8 THseT D,

bushi ngs paths aednfountritdeetend radudeythe diffessitibledebweenpegdirdd shidng, the
nmounti ng bei ng done through the use of the collet provided for the type of
sai d each'F%ﬁ%#@é‘ﬁU?ﬁﬁHﬁFs%hﬂ'hﬁﬁ i ning the oversized bushing nounted on
said lathe to fit operably in the bore associated with said each renoved
bushi ng. 28



11. Use of the nmethod of claim5 for manufacturing bushings for aircraft
| andi ng gear. 12. Use according to claim1ll, wherein the workpiece is an
over si zedwbustwmnsisl3. Use according to claim1l, wherePoTiheowmobgBece i s
a partially-machined bushing. 14. Aircraft |anding gear bushings made by
the method of claim5. 15. A system according to claim®6, further
conpri si ngx the @Vent ahdrethd édmpas o s FaRtedRAMELRTRE] dirfehsidand@hat handl i ng
tool coupled to the lathe to pernmt passage of data and instructions; and
an el ect r @EQUBidereAetarmieed delegangs ead in exeess ahreduiradddimepsent, to
= m t pascﬁ%%tr%f a‘i‘@raof%s*é?rh%ge&a%ﬁ%d Ja%tor%a?‘é%ﬂ\ﬁ@a#?és”&ut%é‘?né ﬁ.ﬂ of claim
the ne for producing Tépl hiigs T or a i ng gear
wher ei n eagerafion Iaec<ml$dig QS pbr@t@@lrcemwamd ﬂoaxeeutneartheemnueddf rom t he
I andi ng gear and the associated bores reconditioned as necessary, the
met hod corPPMESSiNgSt he steps of, for each bushing: at |east in circunmstances
wherein the di nensions of the bore associated wth said each renoved
bushing differ fromthose as originally manufactured, neasuring the
di rension of the bore with the el ectronic nmeasurenent device; operatively
nounting, to said | athe, one of the oversized bushings provided for
replacenent of the type of said each renoved bushi ng, the nounting being
done through the use of the collet provided for the type of said each
removed bushing; and machini ng the oversi zed bushi ng nounted on said | at he
to fit operably in the bore associated with said each renpoved bushing.17. A
nmet hod according to claim 16, wherein the data handling tool automatically:
causes the display to the | athe operator of information used by the |athe
operator to select the collet and the oversized bushing; cal cul ates the
requi red machi ned di nensi ons of the bushing based on the neasured
di nensi ons of the bore, predeterm ned interference requirenents and
predet erm ned coating thickness; and relays to the |athe the required
di rensions. 18. A nmethod according to claim17, wherein the |athe
automati cal ly machi nes the oversized bushing according to a protocol
calculated to result in the required dinensions. 19. A nethod according to
claim 18, wherein, prior to machining, the dinmensional neasurenent tool
automatical ly nmeasures the di nensions of the collet and oversized bushing
to permt the operator to effect replacenent in the event that an error was
made by the operator in the course of selection. 20. A nethod according to
claim19, wherein, follow ng machining : the di nensional measurenent tool
automati cal ly neasures the di nmensions of the nachined bushing; the neasured
di nrensions are automatically conpared against the required dinensions; the
data handling tool offers the opportunity to the operator to offset the
| at he an amount cal cul ated to reduce the differentials between required and
nmeasured di nensions to nil; andin the event that the conparison is
reflected in measured di mensions that are outside predeterm ned tol erance
and in excess of required dinensions, the lathe, after offset has occurred,
automatically carries out a machining operation according to a protocol
calculated to result in the required dinensions.
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