
TREATMENT OF HOT FLUSHES, VASOMOTOR SYMPTOMS, AND NIGHT SWEATS WITH SEX
STEROID PRECURSORS IN COMBINATION WITH SELECTIVE ESTROGEN RECEPTOR
MODULATORS CROSS REFERENCE TO RELATED APPLICATION(S) [0001] The present
application claims 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, 2010, the contents of which are all incorporated herein by
reference. FIELD OF THE INVENTION [0002] The present invention relates to a
new treatment for hot flushes, vasomotor symptoms, and night sweats in
women. In particular, the treatment includes the administration of a
precursor of sex steroids in combination with a selective estrogen receptor
modulator (SERM) for reducing the risk of acquiring breast or endometrial
cancer. The invention also provides kits and pharmaceutical compositions
for practicing the foregoing combination. Administration of the foregoing
combination to patients reduces or eliminates the incidence of hot flushes,
vasomotor symptoms, night sweats, and sleep disturbance. Moreover, the risk
of acquiring breast cancer and/ or endometrial cancer is believed to be
reduced for patients receiving this combination therapy. Additional
benefits such as reduction of the likelihood or risk of acquiring
osteoporosis, hypercholesterolemia, hyperlipidemia, atherosclerosis,
hypertension, Alzheimer's disease, loss of cognition, loss of memory,
insomnia, cardiovascular diseases, insulin resistance, diabetes, and
obesity (especially abdominal obesity) are also provided.BACKGROUND Related
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It is known that a large number of diseases, conditions and undesirable
symptoms respond favorably to administering exogenous sex steroids, or
precursors thereof. For example, estrogens are believed to decrease the
rate of bone loss while androgens have been shown to build bone mass by
stimulating bone formation. Hormone replacement therapy (e.g.,
administration of estrogens) may be used for the treatment of menopausal
symptoms. Progestins are frequently used to counteract the endometrial
proliferation and the risk of endometrial cancer induced by estrogens. Use
of estrogens, androgenic compounds and /or progestins for treatment, or for
prophylactic purposes, for a wide variety of symptoms and disorders suffer
from a number of weaknesses. Treatment of females with androgenic compounds
may have the undesirable side effect of causing certain masculinising side
effects. Also, administering sex steroids to patients may increase the
patient's risk of acquiring certain diseases. Female breast cancer, for
example, is exacerbated by estrogenic activity. [0005] In addition,
androgenic compounds have been found to be 



beneficial for the treatment of the mastalgia frequently caused by HRT (Pye
et al, 1985). In fact, estrogen replacement therapy may result in severe
breast pain which may lead to discontinuation of therapy. [0006] More
effective hormonal therapies and reduction of side effects and risk are
needed. The combination therapies of the present invention, and
thepharmaceutical compositions and kits that may be used in those
therapies, are believed to address these needs. SUMMARY OF THE INVENTION
[0007] It is an object of the present invention to provide a method of
treating or reducing the incidence or risk of acquiring hot flushes,
vasomotor symptoms, night sweats, and sleep disturbance [0008] It is
another object to provide methods of treating or reducing the risk of
acquiring the above-indicated diseases, while minimizing the risk of
acquiring breast cancer and /or endometrial cancer, osteoporosis,
cardiovascular diseases, hypercholesterolemia, hyperhpidemia,
atherosclerosis, hypertension, insulin resistance, diabetes, obesity
(especially abdominal obesity), and vaginal dryness [0009] It is another
object to provide kits and pharmaceutical compositions suitable for use in
the above methods Preferably, these products are packaged with directions
for using the contents thereof for reducing or eliminating the incidence of
symptoms selected from the group consisting of hot flushes, vasomotor
symptoms, and night sweats [0010] In one embodiment, the invention provides
a method of reducing or eliminating the incidence of hot flushes, vasomotor
symptoms, night sweats, and sleep disturbance, said method comprising
administering to patient in need of said elimination or reduction, a
therapeutically effective amount of a precursor of sex steroids or prodrug
thereof in association with administering to said patient a therapeutically
effective amount of a selective estrogen receptor modulator or an
antiestrogen or prodrug thereof [0011] It is preferred that the sex steroid
precursor is selected from the group consisting of dehydroepiandrosterone,
dehydroepiandrosteronesulfate, androst-5-ene-3b,17b-diol 4-androstene-3
17-dioneo and a prodrug of any of the foregoing additional agents |0012] In
another embodiment the invention provides additional beneficial effects or
reduces the risk of acquiring a condition selected from the group
consisting of osteoporosis, hypercholesterolemia, hyperlipidemia,
atherosclerosis, hypertension, Alzheimer's disease, insulin resistance,
diabetes, loss of muscle mass, obesity, said beneficial effects being
obtained by administering to patient in need of said beneficial effects, a
therapeutically effective amount of a precursor of sex steroids or prodrug
thereof m association with administering to said patient a therapeutically
effective amount of a selective estrogen receptor modulator or prodrug
thereof [0013] In another embodiment the invention provides a
pharmaceutical composition comprising: a) a pharmaceutically acceptable
excipient, diluent or carrier, b) a therapeutically effective amount of at
least one sex steroid precursor or prodrug thereof, and c) a
therapeutically effective amount of at least one selective estrogen
receptor modulator or an antiestrogen or prodrug. [0014] In another
embodiment the invention provides a pill, a tablet, a capsule, a gel, a
cream, an ovule, or a suppository comprising: a) a pharmaceutically
acceptable excipient, diluent or carrier; b) a therapeutically effective
amount of at least one sex steroid precursor or prodrug thereof; and c) a
therapeutically effective amount of at least one selective estrogen
receptor modulator or an antiestrogen or prodrug [0015] In another
embodiment the invention provides a kit comprising a first container
containing a pharmaceutical formulation comprising a therapeutically
effective amount of at least one sex steroid precursor or a prodrug
thereof; and said kit further comprising a second containercontaining a
pharmaceutical formulation comprising a therapeutically effective amount of
at least one selective estrogen receptor modulator or an antiestrogen or
prodrug thereof. [0016] In another embodiment, the invention pertains to a
method of treating or reducing the incidence of hot flushes, vasomotor
symptoms, night 



sweats, and sleep disturbance by increasing levels of a sex steroid
precursor selected from the group consisting of dehydroepiandrosterone
(DHEA), dehydroepiandrosterone-sulfate (DHEA-S), androst-5-ene-3 b,17b-diol
(5-diol) and 4-androstene-3,17-dione in a patient in need of said treatment
or said reduction, and further comprising administering to said patient a
therapeutically effective amount of a selective estrogen receptor modulator
(SERM) as part of a combination therapy. [0017] As used herein, "Pure SERM"
means that the SERM does not have any estrogenic activity in breast and
endometrial tissues at physiological or pharmacological concentrations.
[0018] In another embodiment, the invention provides a kit comprising a
first container containing a therapeutically effective amount of at least
one precursor of sex steroids and further comprising a second container
containing a therapeutically effective amount of at least one selective
estrogen receptor modulator. [0019] In another embodiment the invention
provides, in one container, a pharmaceutical composition comprising: a) a
pharmaceutically acceptable excipient, diluent or carrier; b) a
therapeutically effective amount of at least one precursor of sex steroids;
and c) a therapeutically effective amount of at least one selective
estrogen receptor modulator.[0020] In another embodiment, the invention
provides a method of reducing or eliminating the incidence of symptoms
selected from the group consisting of hot flushes, vasomotor symptoms, and
night sweats, said method comprising administering to a patient in need of
said elimination or reduction, (i) a therapeutically effective amount of a
sex steroid precursor or prodrug thereof in association with (ii) a
therapeutically effective amount of a selective estrogen receptor modulator
or an antiestrogen or prodrug of either. [0021] In another embodiment, the
invention provides a pharmaceutical composition for reducing or eliminating
symptoms selected from the group consisting of hot flushes, vasomotor
symptoms, and night sweats, comprising: a) a pharmaceutically acceptable
excipient, diluent or carrier; b) at least one sex steroid precursor or
prodrug thereof; and c) at least one selective estrogen receptor modulator
or an antiestrogen or prodrug of either; wherein said pharmaceutical
composition is provided in packaging that directs use of said composition
for reduction or elimination of at least one symptom selected from the
group consisting of hot flushes, vasomotor symptoms and night sweats.
[0022] In another embodiment, the invention provides a kit for reducing or
eliminating symptoms selected from the group consisting of hot flushes,
vasomotor symptoms, and night sweats, comprising (i) a first container
having therein a at least one sex steroid precursor or a prodrug thereof;
(ii) a second container having therein a at least one selective estrogen
receptor modulator, or an antiestrogen or prodrug of either of the
foregoing; and (iii) instructions for using the kit for the reduction or
elimination of at least one symptom selected from the group consisting of
hot flushes, vasomotor symptoms and night sweats. [0023] As used herein,
compounds administered to a patient "in association with" other compounds
are administered sufficiently close toadministration of said other compound
that a patient obtains the physiological effects of both compounds
simultaneously, even though the compounds were not administered in close
time proximity When compounds are administered as part of a combination
therapy they are administered in association with each other. Preferred
selective estrogen receptor modulators discussed herein are preferably used
in combination with preferred sex steroid precursors
dehydroepiandrosterone, dehydroepiandrosterone-sulfate, androst-5-ene-3
b,17b-diol, or 4-androstene- 3,17-dione, especially dehydroepiandrosterone.
[0024] The estrogen replacement therapy is commonly used in postmenopausal
women to prevent and treat diseases due to the menopause, namely
osteoporosis, hot flushes, vaginal dryness, coronary heart disease 



(Cummmgs 1991) but presents some undesirable effects associated with
chronic estrogen administration. Particularly, the perceived increased risk
for uterine and/ or breast cancer (Judd, Meldrum et al , 1983, Colditz,
Hankmson 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 selective estrogen receptor modulator (SERM) to precursors of
sex steroids administration suppresses these undesirable effects. [0025] On
the other hand, SERMs alone have little or no beneficial effects on some
menopausal symptoms like hot flushes and sweats. The applicant believes
that the addition of a precursor of sex steroids to SERM treatment of
menopausal symptoms reduces or even eliminates hot flushes and sweats. It
is important to note that hot flushes and sweats are the first
manifestations of menopause and the acceptation or non-acceptation of
menopausal treatment by patients is usually dependent upon the success or
non-success m the reduction of hot flushes and sweats. [0026] As used
herein, a selective estrogen receptor modulator (SERM) is a compound that
either directly or through its active metabolite functions as an estrogen
receptor antagonist ("antiestrogen") in breast tissue, yet
providesestrogenic or estrogen-like effect on bone tissue and on serum
cholesterol levels (i e by reducing serum cholesterol) Non-steroidal
compounds that function as estrogen receptor antagonists in vitro or in
human or rat breast tissue (especially if the compound acts as an
antiestrogen on human breast cancer cells) is likely to function as a SERM
Conversely, steroidal antiestrogens tend not to function as SERMs because
they tend not to display any beneficial effect on serum cholesterol
Non-steroidal antiestrogens we have tested and found to function as SERMs
include EM-800, EM-652 HCL Raloxifene, Tamoxifen, 4-hydroxy-Tamoxifen,
Toremifene, 4-hydroxy Toremifene, Droloxifene, LY 353 381, LY 335 563,
GW-5638, Lasofoxifene, bazedoxifene (TSE 424, WAY-TSE 424; WAY 140424;
l-[[4-[2-(hexahydro-lHazepin-
l-yl)ethoxy]phenyl]methyl]-2-(4-hydroxyphenyl)- 3-methyl-lH-mdol-5-ol),
Pipendoxifene (ERA 923, 2-(4- hydroxyphenyl)-3-methyl-l-[[4-[2-(l- pipe
pdinyl)ethoxy]phenyl]methyl]-lHmdol- 5-ol), and Idoxifene, but are not
limited to these compounds [0027] But we have found also that all SERMs do
not react in the same manner and may be divided into two subclasses "pure
SERMs" and "mixed SERMs" Thus, some SERMs like EM-800 and EM-652 HCl do not
have any estrogenic activity in breast and endometrial tissues at
physiological or pharmacological concentrations and have
hypocholesterolemic and hypot pglycepdemic effects m the rat These SERMS
may be called "pure SERMs". The ideal SERM is a pure SERM of the type
EM-652 HCl because of its potent and pure antiestrogenic activity m the
mammary gland Others, like Raloxifene, Tamoxifen, Droloxifene, 4-hydroxy
-Tamoxifen (l-(4-
dimethylammoethoxyphenyl)-l-(4-hydroxyphenyl)-2-phenyl-but-l-ene),
Toremifene, 4-hydroxy-Toremifene [(Z)-(2)-2-[4-(4-chloro-l-(4-
hydroxyphenyl)-2-phenyl-l-butenyl)phenoxy]-N,N-dimethylethanamme), LY 353
381, LY 335 563, GW-5638, Lasofoxifene, Idoxifene and Bazedoxifene have
some estrogenic activities in the breast and endometrium This second series
of SERMs may be called "mixed SERMs" The unwanted estrogenic activities of
these "mixed SERMs" may be inhibited by addition of pure "SERMs" as shown m
Figure 5 and 6 m vitro tests and in Figure 7 m an invivo test of breast
cancer. Since human breast carcinoma xenografts in nude mice are the
closest available model of human breast cancer, we have thus compared the
effect of EM-800 and Tamoxifen alone and in combination on the growth of
ZR-75-1 breast cancer xenografts in nude mice. [0028] In one embodiment,
the invention uses selective estrogen receptor modulators of the following
molecular structure wherein Rl and R2 are independently hydrogen, hydroxyl
or a moiety which is converted to hydroxyl in vivo, and n = 1 or 2. [0029]
The applicant believes that it is very important that SERMs of the
invention act as pure antiestrogens in breast, uterine, and endometrial
tissues because SERMs have to counteract potential side-effects of
estrogens, particularly those formed from the 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
absolute configuration 2S at position 2 is more suitable than its racemic
mixture. Thus, in US 6,060,503, optically active benzopyran antiestrogens
having 2S configuration are disclosed to treat estrogen-exacerbated breast
and endometrial cancer and these compounds are shown to be significantly
more efficient than racemic mixtures (See Figures 1-5 of US,060,503).
[0030] The enantiomer of 2S configuration being difficult to be
industrially obtained as a pure state, the applicant believes that less
than 10%, preferably less than 5% and more preferably less than 2% by
weight of contamination by the 2R enantiomer is preferred.BRIEF DESCRIPTION
OF THE DRAWINGS [0031] Figure 1 shows the effect of treatment with DHEA (10
mg, percutaneously, once daily) or EM-800 (75 mg, orally, once daily) alone
or m combination for 9 months on serum triglyceride (A) and cholesterol (B)
levels m the rat Data are expressed as the means  SEM ** P<0 01
experimental versus respective control [0032] Figure 2 shows the effect of
37-week treatment with increasing doses (0 01, 0 03, 0 1, 0 3, and 1 mg/kg)
of EM-800 or Raloxifene administered on total serum cholesterol levels m
the ovapectomized rat Comparison is made with mtact rats and ovapectomized
animals bearing an implant of 17b- estradiol (E2),** p<0 01, experimental
versus OVX control rats |0033] Figure 3 shows A) Effect of increasing doses
of DHEA (0 3 mg, 1 0 mg or 3 0 mg) administered percutaneously twice daily
on average ZR-75-1 rumor size in ovapectomized (OVX) nude mice supplemented
with estrone Control OVX mice receiving the vehicle alone are used as
additional controls The initial tumor size was taken as 100% DHEA was
administered percutaneously (p c ) m a 0 02 ml solution of 50% ethanol -
50% propylene glycol on the dorsal skm B) Effect of treatment with
increasing doses of DHEA or EM-800 (a SERM of the present invention) alone
or in combination for 9 5 months on ZR-75-1 rumor weight in OVX nude mice
supplemented with estrone **, p < 0 01, treated versus control OVX mice
supplemented with estrone [0034] Figure 4 shows the effect of increasing
oral doses of the antiestrogen EM-800 (15 mg, 50 mg or 100 mg) (B) or of
percutaneous administration of increasing doses of DHEA (0 3, 1 0 or 3 0
mg) combined with EM-800 (15 mg) or EM-800 alone (A) for 9 5 months on
average ZR-75-1 tumor size in ovapectomized(OVX) nude mice supplemented
with estrone The initial tumor size was taken as 100% Control OVX mice
receiving thevehicle alone were used as additional controls. Estrone was
administered subcutaneously at the dose of 0.5 mg once daily while DHEA was
dissolved in 50% ethanol - 50% propylene glycol and applied on the dorsal
skin area twice daily in a volume of 0.02 ml. Comparison is also made with
OVX animals receiving the vehicle alone. [0035] Figure 5 shows the effect
of increasing concentrations of EM-800, (Z)-4-OH-Tamoxifen,
(Z)-4-OH-Toremifene and Raloxifene on alkaline phosphatase activity in
human Ishikawa cells. Alkaline phosphatase activity was measured after a
5-day exposure to increasing concentrations of indicated compounds in the
presence or absence of 1.0 nM E2. The data are expressed as the means  SEM
of four wells. When SEM overlaps with the symbol used, only the symbol is
shown (Simard, Sanchez et al , 1997). [0036] Figure 6 shows the blockade of
the stimulatory effect of (Z)-4-OHTamoxifen, (Z)-4-OH-Toremifene,
Droloxifene and Raloxifene on alkaline phosphatase activity by the
antiestrogen EM-800 in human Ishikawa carcinoma cells. Alkaline phosphatase
activity was measured after a 5-day exposure to 3 or 10 nM of the indicated
compounds in the presence or absence of 30 or 100 nM EM-800. The data are
expressed as the means  SD of eight wells with the exception of the control
groups were data are obtained from 16 wells (Simard, Sanchez et al., 1997).
[0037] Figure 7 shows that the stimulatory effect of Tamoxifen on the
growth of human breast cancer ZR-75-1 xenografts is completely blocked by
simultaneous administration of EM-652.HC1. EM-652.HCL by itself, in
agreement with its pure antiestrogenic activity has no effect on tumor
growth in the absence of Tamoxifen. [0038] Figure 8 shows the comparison of
the effects of standard ERT 



(estrogen) or HRT (estrogen + progestin) and the combination of
dehydroepiandrosterone and the SERM Acolbifene on parameters of menopause.
The addition of Acolbifene to dehydroepiandrosterone willcounteract the
potentially negative effect of estrogen formed from dehydroepiandrosterone
[0039] Figure 9 shows sections of rat mammary gland a) Untreated animal The
lobules (L) consist of a few alveoli Insert High magnification showing
alveoli b) Animal treated with EM-800 (0 5 mg/kg, b w per day) for 12 weeks
The lobules (L) are reduced m size Insert High magnification showing
atrophied alveolar cells [0040] Figure 10 shows sections of rat endometrium
a) Untreated animal The luminal epithelium (LE) is characterized by
columnar epithelial cells while the glandular epithelium (GE) is rather
cuboidal The stroma contains several cellular elements and collagen fibers
b) Animal treated with EM-800 (0 5 mg/kg, b w per day) during 12 weeks The
luminal epithelium is markedly reduced m height The glandular epithelial
cells have unstained cytophasm with no sign of activity The stroma is
highly cellular due to reduction in intercellular elements of the stroma
[0041] Figure 11 shows the effect on uterine weight of increasing
concentrations of EM-652 HCl, Lasofoxifene (free base, active and inactive
enantiomers) and Raloxifene administered orally for 9 days to ovapectomized
mice simultaneously treated with estrone *p<0 05, **p<0 01 versus El
treated control [0042] Figure 12 shows the effect on vaginal weight of
increasing concentrations of EM-652 HCl, Lasofoxifene (free base, active
and inactive enantiomers) and Raloxifene administered orally for 9 days to
ovapectomized mice simultaneously treated with estrone **p<0 01 versus E
treated control[0043] Figure 13 shows the effect on uterine weight of 1 mg
and 10 mg of EM-652 HCl, Lasofoxifene (free base, active and inactive
enantiomers) and Raloxifene administered orally for 9 days to ovapectomized
mice **p<0 01 versus OVX control [0044] Figure 14 shows the effect on
vaginal weight of 1 mg and 10 mg of EM-652 HCl, Lasofoxifene (free base,
active and inactive enantiomers) and Raloxifene administered orally for 9
days to ovapectomized mice **p<0 01 versus OVX control [0045] Figure 15
shows the effect of 12-month treatment with dehydroepiandrosterone (DHEA)
alone or in combination with Flutamide or EM-800 on trabecular bone volume
in ovapectomized rats Intact animals are added as additional controls Data
are presented as mean  SEM ** p<0 01 versus OVX Control. [0046] Figure 16
shows the effect of 12-month treatment with dehydroepiandrosterone (DHEA)
alone or in combination with Flutamide or EM-800 on trabecular number m
ovariectomized rats Intact animals are added as additional controls Data
are presented as mean  SEM * p<0 01 versus OVX Control |0047] Figure 17
shows proximal tibia metaphyses from intact control (A), ovariectomized
control (B), and ovapectomized rats treated with DHEA alone (C) or m
combination with Flutamide (D) or EM-800 (E) Note the reduced amount of
trabecular bone (T) in ovariectomized control animals (B), and the
significant increase in trabecular bone volume (T) induced after DHEA
administration (C). The addition of Flutamide to DHEA partially blocked the
effect of DHEA on the trabecular bone volume (D), whereas the combination
of DHEA and EM-800 provided complete protection against the
ovariectomyassociated bone loss. Modified tpchrome Masson-Goldner, magn x80
T Trabeculae, GP: Growth Plate.[0048] Figure 18 shows the effects of
antiestrogens on ZR-75-1 tumor growth. Effect of treatment with 7
antiestrogens for 161 days, on estroneinduced growth of human ZR-75-1
breast tumors in ovariectomized nude mice. Tumor size is expressed as the
percentage of initial tumor area (Dayl = 100%). Data is expressed as means
SEM (n = 18-30 rumors/ group); ## p<0,01 vs EM-652.HC1; ** p<0,01 vs OVX.
Antiestrogens were administered orally once daily at the dose of 50
mg/mouse under estrone stimulation 



obtained with subcutaneous 0.5-cm silastic implants containing 1:25 ratio
of estrone and cholesterol. [0049] Figure 19 shows the effects of
antiestrogens on ZR-75-1 tumor growth. Effect of treatment with 7
antiestrogens for 161 days, on the growth of human ZR-75-1 breast tumors in
ovariectomized nude mice. Tumor size is expressed as the percentage of
initial tumor area (Day 1 = 100%). Date is expressed as means  SEM (n =
18-30 tumors/ group); ## p<0,01 vs EM- 652.HC1; **p<0,01 vs OVX.
Antiestrogens were administered orally once daily at the dose of 100
mg/mouse in absence of estrogen stimulation. [0050] Figure 20 shows the
effects of antiestrogens on ZR-75-1 tumor growth. Effect of treatment with
the antiestrogens Tamoxifen, EM-652.HC1 (Acolbifene) and the combination of
Tamoxifen and EM-652.HC1 for 161 days, on the growth of human ZR-75-1
breast tumors in ovariectomized nude mice. Tumor size is expressed as the
percentage of initial tumor area (Day 1 = 100%). Data is expressed as means
SEM (n = 18-30 tumors/ group); ##p<0 01 vs EM-652.HC1; **p<0,01 vs OVX.
Antiestrogens were administered orally once daily at the dose of 200
mg/mouse in absence of estrogen stimulation. [0051] Figure 21 shows the
effects of antiestrogens on categories of response. Effect of a 161-day
administration of 7 antiestrogens, on the category of response of human
ZR-75-1 breast tumors in ovariectomized nude mice. Complete regression
identifies those rumors that were undetectable at the end of treatment;
partial regression corresponds to the rumors thatregressed  50% of their
original size; stable response refers to tumors that regressed < 50% or
progressed  50%; and progression indicates that they progressed more than
50% compared with their original size. Antiestrogens were administered
orally once daily at the dose of 50 mg/ mouse under estrone stimulation
obtained with subcutaneous 0.5-cm silastic implants containing 1:25 ratio
of estrone and cholesterol. [0052] Figure 22 shows the effects of
antiestrogen on categories of response. Effect of a 161-day administration
of 7 antiestrogens, on the category of response of human ZR-75-1 breast
rumors in ovariectomized nude mice. Complete regression identifies those
tumors that were undetectable at the end of treatment; partial regression
corresponds to the tumors that regressed  50% of their original size;
stable response refers to tumors that regressed < 50% or progressed  50%;
and progression indicates that they progressed more than 50% compared with
their original size. Antiestrogens were administered orally once daily at
the dose of 200 mg/ mouse in absence of estrogen stimulation. [0053] Figure
23 shows the effects of antiestrogen on categories of response. Effect of a
161-day administration of the antiestrogens Tamoxifen, EM-652.HC1
(Acolbifene) and the combination of Tamoxifen and EM- 652.HCl, on the
category of response of human ZR-75-1 breast tumors in ovariectomized nude
mice. Complete regression identifies those tumors that were undetectable at
the end of treatment; partial regression corresponds to the tumors that
regressed > 50% of their original size; stable response refers to tumors
that regressed < 50% or progressed < 50%; and progression indicates that
they progressed more than 50% compared with their original size.
Antiestrogens were administered orally once daily at the dose of 200 mg/
mouse in absence of estrogen stimulation. [0054] Figure 24 shows the effect
of a daily dose of DHEA or placebo on mean number of moderate to severe hot
flushes during 16 weeks of treatment (*, p<0.05 DHEA versus placebo).[0055]
Figure 25 shows the treatment with a daily 50 mg dose of DHEA or placebo on
mean number of all hot flushes (mild, moderate and severe) during 16 weeks
of treatment (*, p<0.05 DHEA versus placebo). [0056] Figure 26 shows the
maturation index measured on Day 1 and Day 7 in 40-75 year-old
postmenopausal women following daily administration of vaginal
suppositories containing 0%, 0.5%, 1.0% or 1 8% of DHEA. Data are expressed
as means  SEM (n=9 or 10). *, p < 0.05, **, p < 0.01, Data on Day 7 versus
Data on Day 1. [0057] Figure 27 shows vaginal pH measured on Day 1 and Day
7 in 40-75 year old postmenopausal women following daily administration of
vaginal suppositories containing 0%, 0.5%, 1.0% or 1.8% of DHEA. Data are 



expressed as means  SEM (n=9 or 10). *, p < 0.05, **, p < 0.01, Data on Day
7 versus Data on Day 1. DETAILED DESCRIPTION OF THE INVENTION Beneficial
Effects of DHEA [0058] The most widely recognized fact concerning menopause
is that there is a progressive decrease and finally an arrest of estrogen
secretion by the ovaries. The cessation of ovarian estrogen secretion is
illustrated by the marked decline in circulating 17b-estradiol (E ) levels.
This easily measurable change in circulating E2 levels coupled with the
beneficial effects of estrogens on menopausal symptoms and bone resorption
has concentrated most of the efforts of hormone replacement therapy on
various forms of estrogens as well as to combinations of estrogen and
progestin in order to avoid the potentially harmful stimulatory effects of
estrogens used alone on the endometrium which can result in endometrial
hyperplasia and cancer. [0059] The rapid fall in circulating 17b-estradiol
(E ) at menopause, coupled with the beneficial effects of exogenous
estrogens on menopausalsymptoms and bone resorption has focused most of the
efforts of hormone replacement therapy on various forms of estrogens as
well as to combinations of estrogen and progestin m order to avoid the risk
of endometrial cancer induced by estrogens administered alone [0060]
Hormone replacement therapy (HRT), estrogen and progestin, is used m
postmenopausal women for the acute symptoms arising from estrogen
deficiency, particularly hot flushes and night sweats, and for the long
term prevention of osteoporosis and possibly cardiovascular disease While
progestins are effective at protecting the uterus from the stimulatory
effects of long term estrogen exposure, it carries its own side effects, in
particular dysfunctional uterine bleeding (Archer et al , 1999) This is a
frequent side effect and a common reason for women to prematurely stop
hormone replacement therapy withm the first 6-12 months The classical HRT
has recently been seriously questioned or even abandoned by many women
following data indicating that the combination of Premapn and Provera
(Prempro) causes a 26% increase in the incidence of breast cancer at 5 2
years of follow-up with a potential negative impact on cardiovascular
events (Women's Health Initiative, 2002) [0061] We feel that the increased
understanding of androgen and estrogen formation and action m peripheral
target tissues called mtracrmology (Labpe, 1991, Labpe et al , 1992a,
Labrie et al , 1992b, Labne et al , 1994, Labpe et al , 1995, Luu-The et al
, 1995a, Labpe et al , 1996, Labrie et al , 1997a, Labrie et al , 1997b,
Labrie et al , 1997c, Labrie et al , 1997d) as well as our recent
observations indicating the predominant role of androgens over that of
estrogens m the prevention of bone loss after ovariectomy in the rat
(Martel et al , 1998) and the observation of a similar situation in
post-menopausal women (Labrie et al , 1997c) have paved the way for a
timely and potentially highly significant progress in the field of sex
steroid replacement therapy and aging Such a possibility is well supported
by our observations[0062] In Berger et al (2005) it is shown particularly
interesting effects of DHEA on the three layers of the vaginal wall of rat
vagina, namely a highly mucified epithelium, an increased muscularis
thickness and increased collagen fiber compactness m the lamina propria
Thus DHEA exerts both androgenic and estrogenic effects on the vaginal
mucosa, providing a more physiological replacement therapy [0063] The
present invention is thus based upon the recent progress achieved in our
understanding of sex steroid physiology in men and women (Labpe, 1991,
Labpe et al , 1992a, Labpe et al , 1992b, Labpe et al , 1994, Labne et al ,
1995a, Luu-The et al , 1995a, Labne et al , 1997a, Labne et al , 1997b,
Labne et al , 1997c, Labne et al , 1997d) and the recognition that women,
at menopause, are not only deprived from estrogens activity due to a
declining ovarian activity, but have already been submitted for a few years
to a decreasing exposure to androgens In fact, normal women produce an
amount of androgens equivalent to two thirds of the androgens secreted in
men (Labne et al , 1997a) [0064] The pool of androgens m women decreases
progressively from the age of 30 years m parallel with the decrease m the
serum concentration of DHEA and DHEA-S (Labne et al , 1997b) Consequently,
it appears logical to 



use both androgenic and estrogenic replacement therapy at pen- and
postmenopause, thus maintaining a physiological balance between these two
classes of sex steroids m each cell and tissue, a goal which can only be
met by the local formation of androgens and estrogens m peripheral tissues
from the steroid precursor DHEA DHEA, a predominant source of androgens
Role of DHEA m peripheral sex steroid formation [0065] Humans, with some
other primates, are unique among animal species m having adrenals that
secrete large amounts of the inactive precursorsteroids DHEA and especially
DHEA-S, which are converted into potent androgens and/or estrogens in
peripheral tissues Plasma DHEA-S levels in adult and women are 500 times
higher than those of testosterone and 10,000 times higher than those of
estradiol, thus providing a large supply of substrate for the formation of
androgens and/ or estrogens As mentioned above, the local synthesis and
action of sex steroids in peripheral target tissues has been called
mtracrinology (Labpe et al , 1988, Labne, 1991) Recent and rapid progress
in this area has been made possible by the elucidation of the structure of
most of the tissue-specific genes that encode the steroidogenic enzymes
responsible for the transformation of DHEA-S and DHEA into androgens and/or
estrogens locally m peripheral tissues (Labpe et al , 1992a, Labne et al ,
1992c, Labne et al , 1995, Luu-The et al , 1995b, Labpe et al , 1996, Labne
et al , 1997d) [0066] The major importance of DHEA and DHEA-S in human sex
steroid physiology is illustrated by the estimate that approximately 50% of
total androgens m adult men derive from these adrenal precursor steroids
(Labpe et al , 1985, Belanger et al , 1986, Labne et al , 1993), while, in
women, our best estimate of the intracrine formation of estrogens m
peripheral tissues is in the order of 75% before menopause and close to
100% after menopause (Labpe, 1991) [0067] The almost exclusive focus on the
role of ovarian estrogens has removed the attention from the dramatic 70%
fall m circulating DHEA which already occurs between the ages of 20 to 30
and 40 to 50 years (Migeon et al , 1957, Vermeulen and Verdonck, 1976,
Vermeulen et al , 1982, Orentreich et al , 1984, Belanger et al , 1994,
Labpe et al , 1997b) Since DHEA is transformed to both androgens and
estrogens in peppheial tissues, such a fall m serum DHEA and DHEA-S
explains why women at menopause, as mentioned above, are not only lacking
estrogens but are also deprived from androgens [0068] As mentioned above,
recent data suggest that progestins have a negative impact on breast cancer
(Clarke and Sutherland, 1990, Musgrove etal., 1991; Horwitz, 1992), with
reports indicating an increased risk of the disease (Colditz et al , 1995).
In this context, it is important to indicate that the absence of a
stimulatory effect of DHEA on the human endometrium (Labrie et al., 1997c)
eliminates the need to administer a progestin to neutralize the potential
effect of estrogens on the endometrium. [0069] Concerning the breast, DHEA
is known to prevent the development (Luo et ah, 1997) and to inhibit the
growth (Li et al., 1993) of dimethylbenz(a)anthracene mammary tumors in the
rat. DHEA, in addition, inhibits the growth of human breast cancer
xenografts in nude mice (See example 1 and Couillard et al., 1998). Thus,
contrary to estrogens and progestins which exert stimulatory effects, DHEA
is expected to inhibit both the development and the growth of breast cancer
in women. [0070] As well demonstrated in our previous studies,
supplementation with physiological amounts of exogenous DHEA permits the
biosynthesis of androgens and estrogens only in the appropriate target
tissues which contain the specific steroidogenic enzymes. The active
androgens and estrogens thus synthesized remain in the cells of origin and
very little leakage occurs into the circulation. In fact, the most striking
effects of DHEA administration are on the circulating levels of the
glucuronide derivatives of the metabolites of DHT,_namely ADT-G and
3a-diol-G, these metabolites being produced locally in the peripheral
intracrine tissues which possess the appropriate steroidogenic enzymes to
synthesize DHT from the adrenal precursors DHEA and DHEA-S and, thereafter,
to further metabolize DHT into inactive conjugates (Labrie, 1991; Labrie et
al, 1996). This local biosynthesis and action of androgens in target
tissues eliminates the exposure of other tissues 



to androgens and thus minimizes the risks of undesirable masculinizing or
other androgen-related side effects. The same applies to estrogens although
we feel that a reliable parameter of total estrogen secretion (comparable
to the glucuronides for androgens) is not yet available.Role of androgens
and estrogens in bone physiology [0071] A predominant role of androgens on
bone physiology is well documented (Labrie et al, 1997c, Martel et al,
1998). In fact, both testosterone and DHT increased the transcription of a
(I) procollagen mRNA in osteoblasthke osteosarcoma cells (Benz et al.,
1991). Treatment with DHT has also been shown to stimulate endochondral
bone development m the orchiectomized rat (Kapur and Reddi, 1989).
Moreover, bone mineral density measured in the lumbar spine, femoral
trochanter and total body was increased more by estrogen + testosterone
implants than by E2 alone over a 24-month treatment period in
postmenopausal women (Davis et al, 1995). [0072] Moreover, in established
osteoporosis, anabolic steroids have been reported to help prevent bone
loss (Hennernan and Wallach, 1957). Similarly, subcutaneous E2 and
testosterone implants have been found to be more efficient than oral
estrogen in preventing osteoporosis m postmenopausal women (Savvas et al,
1988). Although the difference observed in that study has been attributed
to the different routes of administration of the estrogen, the cause of the
difference could well be the action of testosterone. As index of increased
bone formation, an increase m serum osteocalcin, a marker of bone formation
has been found in postmenopausal women receiving methyltestosterone plus
estrogen, compared with estrogen alone (Raisz et al , 1996). A similar
stimulatory effect on serum osteocalcin has been observed following
treatment of postmenopausal women with percutaneous DHEA for 12 months
(Labrie et al , 1997c) Moreover, androgen therapy, as observed with
nandrolone decanoate, has been found to increase vertebral bone mineral
density in postmenopausal women (Need et al, 1989). Although androgens are
gaining increasing support due to their unique actions m postmenopausal
women, virilizing effects are observed with the use of testosterone (Burger
et al, 1984; Studd et al , 1987).DHEA and abdominal obesity [0073]
Abdominal obesity is associated with an increased risk of insulin
resistance, type 2 diabetes and atherosclerosis (Shimokata et al , 1989
Cefalu et al , 1995, Ferrannim et al , 1997, Kopelman, 2000) Among other
factors, hormonal changes, especially the declining secretion of DHEA and
DHEA-S by the adrenals is thought to be a factor involved (Tchernof et al ,
1996) In rat and mouse models, DHEA administration reduces visceral fat
accumulation in diet-mduced (Yen et al , 1977, Cleary and Zisk, 1986, Mohan
et al , 1990, Hansen et al , 1997) obesity A beneficial effect of DHEA has
also been observed on the decrease m insulin resistance that occurs with
age (Han et al , 1998) [0074] In a study performed in postmenopausal women
who received a DHEA cream for 12 months, we have found that insulin
resistance was decreased while subcutaneous fat at the level of the thigh
was also decreased (Diamond et al , 1996) Moreover, the daily
administration of 50 mg DHEA for 6 months in 65 to 78-year old men and
women decreased abdominal visceral fat by 10 2% m women and 7 4% in men
(Villareal and Holloszy, 2004) In the same study, abdominal subcutaneous
fat was decreased by 6% m both women and men Moreover, the responsiveness
of serum insulin to the glucose tolerance test was decreased by 13% with no
change m the glucose response, thus leading to a 34% improvement m the
insulin sensitivity index following DHEA administration An improvement in
DHEA action has also been found m middle-aged men suffering from
hypercholesterolemia (Kawano et al , 2003) [0075] In a previous study
performed by the same group, DHEA administration for 6 months decreased
total body fat mass by 1 4 kg while fatfree mass was increased by 0 9 kg
(Villareal et al , 2000) Effects of androgens on libido, hot flushes and
quality of life[0076] Community-based studies suggest self-reported sexual
dysfunctions in women which range from 8% to 50%. In fact, low libido and
sexual dysfunction increases with age in women from the third decade
(Laumann et al, 1999) as well as after ovariectomy (Nathorst-Boos and von
Schoultz, 1992). While phychosocial and health factors are involved in low 



arousal and sexual desire (Dennerstein et al., 1997) it is believed that
low androgens play an independent role (Bachmann et al, 2002; Miller et al,
2004). [0077] Androgens are known to play a role in women's arousability,
pleasure as well as intensity and ease of orgasm. Androgens are also
involved in the neurovascular smooth muscle response of swelling and
increased lubrication (Basson, 2004). Estrogens affect the vulval and
vaginal congestive responses. Since estrogens also affect mood, they have
an influence on sexual interest (Basson, 2004). It should be remembered
that DHEA is transformed into both androgens and estrogens in the vagina
(Sourla et al, 1998) (Berger et al, 2005) [0078] In addition, the detailed
benefits of androgens added to ERT or HRT have been described on general
well-being, energy, mood, and general quality of life (Sherwin and Gelfand,
1985; Sherwin, 1988). Improvements in the major psychologic and psychomatic
symptoms, namely irritability, nervousness, memory, and insomnia have been
observed following addition of androgens to estrogen replacement therapy
(ERT) (Notelovitz et al., 1991). [0079] Loss of libido and/ or sexual
satisfaction are common in early post-menopause. The addition of androgens
to hormone replacement therapy (HRT) is known to have beneficial effects on
these problems. Shifren et ah, (2000) have found that transdermal
testosterone administered by patch improved sexual frequency, pleasure and
mood in surgically menopausal women. The effect was seen at a daily 300 mg
dose of testosterone, a dose that led to serum testosterone levels in the
upper limit of normal. Testosterone treatment has also been studied in non
androgen-deficient women complaining of decreased libido (Goldstat et al,
2003). Such treatment withtestosterone improved libido, sexual function as
well as quality of life compared to placebo. Similarly, in menopausal women
with normal levels of androgens, the addition of methyltestosterone to
estrogen increased sexual desire and frequency as compared to estrogen
alone (Lobo et al., 2003). Among women with dysfunction of sexual interest,
desire, androgen therapy has been suggested for those having free serum
testosterone levels within the lower quantile of the reference range
(Bachmann et al., 2002). In fact, there is increased use of testosterone to
treat hypoactive sexual desire disorder (HSDD) (Sherwin and Gelfand, 1987;
Davis et al, 1995; Shifren et al , 2000; Goldstat et al., 2003). These
randomized clinical trials demonstrate that testosterone is effective in
women with HSDD. [0080] The androgenic effect of DHEA should also be useful
in reducing hot flushes. In fact, androgen therapy is successful in
reducing hot flushes in hypogonadal men (De Fazio et al., 1984) and in
menopausal transition in women (Overlie et al., 2002). Moreover, the
addition of androgens has been found to be effective in relieving hot
flushes m women who had unsatisfactory results with estrogen alone (Sherwin
and Gelfand, 1984). Hot flushes are one of the main reasons women initially
seek HRT therapy, and estrogen is very effective at alleviating this
symptom. [0081] A clear example of nature of androgen deficiency of adrenal
origin is provided by cases of adrenal insufficiency. (ArIt et al, 1999)
have studied the effect of DHEA, 50 mg daily and placebo for 4 months in a
population of women suffering from adrenal insufficiency. Treatment with
DHEA raised serum testosterone in the low normal range. Such treatment
increased the frequency of sexual thoughts, interest and satisfaction.
Well-being, depression and anxiety were also improved. In a study where
DHEA was administered at a high 300 mg daily dose, a greater subjective
mental (p<0.016) and physical (p<0.030) was observed in response to an
erotic video (Hackbert and Heiman, 2002). In a study performed in women
receiving 50 mg DHEA daily, improved libido was observed in women aged 70
years or more but not m those aged 60 to 70 years (Bauheu, 1999). DHEA has
also shown beneficial effects on hot flushes (Bauheu, 1999; Stomati et al,
2000). In a recent Canadiansurvey, 70.8% of practitioners add androgen to
estrogen to enhance quality of life (Gelfand, 2004). Other potential
benefits of DHEA [0082] The 70 to 95% reduction in the formation of DHEA
and DHEA-S by the adrenals during aging results in a dramatic reduction in
the formation of androgens and estrogens in peripheral target tissues,
which could well be involved in the pathogenesis of age-related diseases
such as insulin resistance 



(Coleman et al, 1982; Schriock et al, 1988) and obesity (Nestler et al,
1988; MacEwen and Kurzman, 1991; Tchernof et al, 1995). Low circulating
levels of DHEA-S and DHEA have, in fact, been found in patients with breast
cancer (Zumoff et al, 1981) and DHEA has been found to exert antioncogenic
activity in a series of animal models (Schwartz et al, 1986; Gordon et al,
1987; Li et al, 1993). DHEA has also been shown to have immuno modulatory
effects in vitro (Suzuki et al., 1991) and in vivo in fungal and viral
diseases (Rasmussen et al, 1992), including HIV (Henderson et al, 1992). On
the other hand, a stimulatory effect of DHEA on the immune system has been
described in postmenopausal women (Casson et al, 1993). Previous data
obtained with DHEA in women [0083] The use of estrogen replacement therapy
requires the addition of progestins to counteract the endometrial
proliferation induced by estrogens while both estrogens and progestins
could increase the risk of breast cancer (Bardon et al, 1985; Colditz et
al, 1995). In order to avoid the limitations of standard estrogen (ERT) or
hormonal replacement therapy (HRT), we have studied the effect of DHEA
administration to 60 to 70 year old women for 12 months on bone mineral
density, parameters of bone formation and turnover, serum lipids, glucose
and insulin, adipose tissue mass, muscular mass, energy, well-being as well
as on vaginal and endometrial histology (Diamond et al, 1996; Labrie et al,
1997c). DHEA was administered percutaneously to avoid first passage of the
steroid precursor through the liver.[0084] We have thus evaluated the
effect of chronic replacement therapy with a 10% DHEA cream applied once
daily for 12 months in 60 to 70 year old women (N=I 5). Anthropometric
measurements showed no change in body weight but a 9.8% decrease in
subcutaneous skin fold thickness at 12 months (p<0.05) (Diamond et ah,
1996). Bone mass density was increased by 2.3% at the hip, 3.75% at the hip
Ward's triangle, and 2.2% at the lumbar spine level (all p<0.05). These
changes in bone mineral density were accompanied by significant decreases
at 12 months of 38% and 22% in urinary hydroxyproline and in plasma bone
alkaline phosphatase, respectively (all p<0.05). An increase of 135% over
control (p<0.05) in plasma osteocalcin was concomitantly observed, thus
suggesting a stimulatory effect of DHEA on bone formation. [0085]
Measurements of mid-thigh fat and muscle areas by computed tomography have
shown a 3.8% decrease (p<0.05) of femoral fat and a 3.5% increase (p<0.05)
in femoral muscular area at 12 months (Diamond et ah, 1996). There was no
significant change in abdominal fat measurements. These changes in body fat
and muscular surface areas were associated with a 12% decrease (p<0.05) of
fasting plasma glucose and a 17% decrease (p<0.05) in fasting plasma
insulin levels. Treatment with DHEA had no undesirable effect on the lipid
or lipoprotein profile. In fact, there was an overall trend for a 3% to 10%
decrease in total cholesterol and its lipoprotein fractions. Plasma
triglycerides were not affected. [0086] The index of sebum secretion was
79% increased after 12 months of DHEA therapy with a return to pretreatment
values 3 months after cessation of treatment. DHEA administration
stimulated vaginal epithelium maturation in 8 out of 10 women who had a
maturation value of zero at the onset of therapy while a stimulation was
also seen in the three women who had an intermediate vaginal maturation
before therapy. Most importantly, the estrogenic stimulatory effect
observed in the vagina was not found in the endometrium which remained
completely atrophic in all women after 12 months of DHEA treatment (Labrie
et ah, 1997c).[0087] The present data clearly indicate the beneficial
effects of DHEA therapy in postmenopausal women through its transformation
into androgens and/ or estrogens in specific mtracrme target tissues
without significant side effects The absence of stimulation of the
endometrium by DHEA eliminates the need for progestin replacement therapy,
thus avoiding the fear of progestm-mduced breast cancer The observed
stimulatory effect of DHEA on bone mineral density and the increase in
serum osteocalcin, a marker of bone formation, are of particular interest
for the prevention and treatment of osteoporosis and indicate a unique
activity of DHEA on bone physiology, namely on bone formation while, ERT
and HRT can only reduce the rate of bone loss. 



[0088] A role of androgens has been proposed on depression, memory loss,
loss of cognition and brain cell activity (Almeida et al , 2008, Azad et al
, 2003 and Hajszan et al., 2008) Estrogens which can also be synthesized m
brain from DHEA have been shown to have a beneficial role in Alzheimer's
disease, memory loss and loss of cognition (Rocca et ah, 2007) Three
metaanalyses have shown a 20 to 40% decreased risk of Alzheimer's disease
in women who used estrogen after menopause (Yaffe el al , 1998, Leblanc et
al., 2001, Hogovorst et al , 2000). Estrogen reduces beta-amyloid
deposition m the brain whereas progesterone has the opposite effect (Xu et
al, 1998, Huang [0089] An association between lack of estrogen and
cognitive impairment or dementia is supported by laboratory data Among them
estrogen improves synapse formation on dendritic spines in the hippocampi
of oophorectomized rats (Mc Ewen and Alves, 1999, Monk and Brodatz, 2000).
Moreover, estrogen improves cerebral blood flow and glucose metabolism and
it may act as an antioxidant ((Mc Ewen and Alves, 1999; Monk and Brodatz,
2000, Gibbs and Aggamal, 1998) Estrogen has also been found to prevent
B-Amyloid 1-42 from inducing a rise m intracellular calcium and from
causing mitochondrial damage (Chen et al , 2006, Morrison et al.,
2006).[0090] There is O solid evidence from clinical studies that there is
a critical age window for the beneficial effects of estrogens on
neuroprotection (Rocca et al , 2007), cardiovascular disease (Manson et al
, 2006) and overall mortality (Rocca et al , 2006) The best benefits are
seen when the treatment with E2 has been started early with sometimes no or
negative effects when the treatment is started late after menopause (WHI
study) Estrogen reduces betaamyloid deposition m the brain whereas
progesterone has the apposite effect (Xu et al , 1998, Huan et al , 2004)
Benefits of DHEA: Combination of estrogen-like and androgenic effects
[0091] It has been observed that androgens exert a direct antiproliferative
activity on the growth of ZR-75-1 Androgens have also been shown to inhibit
the growth of DMBA-mduced mammary carcinoma m the rat, this inhibition
being reversed by the simultaneous administration of the pure antiandrogen
Flutamide (Dauvois et al , 1989) Taken together, these data indicate the
involvement of the androgen receptor in the inhibitory action of DHEA on
breast cancer human breast cancer cells in vitro and that such an
inhibitory effect of androgens is additive to that of an antiestrogen
(Poulm and I abpe, 1986, Poulm et al , 1988) Similar inhibitory effects
have been observed in vivo on ZR-75-1 xenographts m nude mice (Dauvois et
al , 1991) [0092] We have shown that DHEA exerts beneficial effects on bone
m both the female rat (Luo et al , 1997), and postmenopausal women (Labpe
et al , 1997c) Thus, in intact female rats, treatment with DHEA increases
bone mineral density (BMD) of total skeleton, lumbar spine and femur (Luo
et al , 1997) [0093] The present invention is based upon the recent
progress achieved m our understanding of sex steroid physiology in women
and the recognition that women, at menopause, are not only deprived from
estrogen due to the arrest of estrogen secretion by the ovaries, but have
already been submittedfor a few years to a decreasing exposure to
androgens. In fact, normal women produce an amount of androgens equivalent
to two thirds of the androgens secreted in men (Labrie et "/., 1997a). The
pool of androgens in women decreases progressively from the age of 30 years
in parallel with the decrease in the serum concentration of DHEA and DHEA-S
(Labrie et ah, 1997b). Consequently, it appears logical to use both
androgenic and estrogenic replacement therapy at peri- and post-menopause,
thus maintaining a physiological balance between these two classes of sex
steroids in each cell and tissue, a goal which can only be met by the local
formation of androgens and estrogens in peripheral tissues from a steroid
precursor such as DHEA. The addition of a SERM like Acolbifene is to
increase the positive effect on breast cancer protection as well as on
other benefice of SERM administration. In figure 8, comparison is made with
the positive and negative effects of classical ERT. [0094] Previous data
indicate the beneficial effects of DHEA therapy in postmenopausal women
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 demonstrate that DHEA can 



provide the beneficial effects which are lacking with the use of a
selective estrogen receptor modulator (SERM) alone. Beneficial Effects of
Acolbifene: [0095] It can be seen in figure 7 that the approximately 100%
stimulatory effect of Tamoxifen on tumor growth was completely blocked by
simultaneous treatment with EM-652 HCl. EM-652.HC1 in accordance with its
pure antiestrogenic activity did not exert any stimulatory effect on the
growth of the human breast cancer ZR-75-1 xenografts in nude mice. [0096]
We have tested the steroidal antiestrogen fluvestrant (Faslodex, ICI
182,780) and found it not to function as a SERM but antiestrogen
fluvestrant may also be used in combination with DHEA in the
presentinvention for the prevention of breast cancer. SERMs, in accordance
with the invention, may be administered in the same dosage as known in the
art, even where the art uses them as antiestrogens instead of as SERMs
[0097] We have also noted a correlation between the beneficial effect of
SERMs have on serum cholesterol and beneficial estrogenic or estrogen-like
effects on bone. SERMs have also a beneficial effect on hypertension,
insulin resistance, diabetes, and obesity (especially abdominal obesity)
Without intending to be bound by theory, it is believed that SERMs, many of
which preferably have two aromatic rings linked by one to two carbon atoms,
are expected to interact with the estrogen receptor by virtue of the
foregoing portion of the molecule that is best recognized by the receptor
Preferred SERMs have side chains which may selectively cause antagonistic
properties m breast and usually uterine tissues without having significant
antagonistic properties m other tissues Thus, the SERMs may desirably
functions as antiestrogens in the breast while surprisingly and desirably
functioning as estrogens (or providing estrogen-like activity) m bone and
in the blood (where concentrations of lipid and cholesterol are favorably
affected) The favorable effect on cholesterol and lipids translates to a
favorable effect against atherosclerosis which is known to be adversely,
affected by improper levels of cholesterol and lipids [0098] As
demonstrated in Fig 9, although circulating levels of 17b- estradiol were
elevated from 95 9  32 4 pg/ml in intact animals to 143 5  7 8 pg/ml (50%
elevation m animals treated with EM-800, 0 5 mg/kg, orally daily / for 12
weeks), a marked atrophy of the mammary gland was observed Similarly, in
Fig. 10, a marked atrophy of the endometrium was observed in animals
receiving EM-800 (0.5 mg/kg). In these mtact animals recevmg the pure
antiestrogen EM-800, the inhibitory effect of estrogens at the
hypothalamo-pituitary level was removed, thus causing increased LH and then
secondarily increased 17b-estradiol secretion by the ovaries[0099] Hot
flushes, cardiovascular symptoms, Alzheimer's disease, loss of cognitive
functions and insomnia involve certainly estrogen receptors situated in the
nervous central system. Probably, low levels of estrogens in the brain, can
explain at least in part, these conditions. Exogenous estrogens and
particularly those (i.e. estradiol) formed by the administration of sex
steroid precursors can pass through the brain barrier and bind to the
estrogen receptor to restore the normal estrogenic action. On the other
hand, SERMs of the invention, and more particularly those of Acolbifene
family, cannot pass through the brain barrier as shown in example 8. Thus,
they cannot antagonise the positive effect of estrogens in brain but they
antagonise the negative effects of estrogens in the breast, uterine, and
endometrial tissues rending this combination (SERM+sex steroid precursor)
particularly attractive for the treatment or reduction of the risk of
acquiring the abovementioned conditions. [00100] As mentioned earlier, a
role for androgens has also been suggested for all these symptoms. In fact,
DHEA can provide both estrogens and androgens in the brain according to
physiological needs. Overall additive benefits of combining a sex steroid
precursor and a SERM or an antiestrogen [00101] The main reason why women
consult their physician at menopause is the occurrence of hot flushes, a
problem well known to be eliminated by estrogen replacement 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 administration 



will increase estrogen concentration in central nervous system and thus
will control hot flushes without interference by the SERM. On the other
hand, the SERM will eliminate all the negative effects of estrogens at
other sites, specially the risk of breast and uterine cancer. In fact, the
addition of EM-652 to sex steroid precursor blocks the stimulatory effect
of formed estrogens on the mammary gland and uterus while, in other
tissues, EM-652 will exert itsown beneficial effect, for example on the
bone, where it partially reverses the effect of ovariectomy on bone mineral
density [00102] By removing E2, we decrease the risk of breast cancer since
our data show that DHEA can decrease hot flushes, vasomotor symptoms and
night sweats However, DHEA can be slightly transformed into estrogens, thus
the need for a SERM [00103] No adverse effect of EM-652 is seen on any
parameter while it should exert marked beneficial effects for the
prevention and treatment of breast and uterine cancer [00104] Preferred
SERMs or antiestrogens discussed herein relate (1) to all diseases stated
to be susceptible to the invention, (2) to both therapeutic and
prophylactic applications, and (3) to preferred pharmaceutical compositions
[00105] A patient in need of treatment or of reducing the risk of onset of
a given disease is one who has either been diagnosed with such disease or
one who is susceptible of acquiring such disease [00106] Except where
otherwise stated, the preferred dosage of the active compounds
(concentrations and modes of administration) of the invention is identical
for both therapeutic and prophylactic purposes The dosage for each active
component discussed herein is the same regardless of the disease being
treated (or of the disease whose likelihood of onset is being reduced)
[00107] Except when otherwise noted or where apparent from context, dosages
herein refer to weight of active compounds unaffected by pharmaceutical
excipients, diluents, carriers or other ingredients, although such
additional ingredients are desirably included, as shown m the examples
herein Any dosage form (capsule, pill, tablet, injection or the like)
commonly used in the pharmaceutical industry is appropriate for use herein,
and theterms "excipient", "diluent", or "carrier" include such nonactive
ingredients as are typically included, together with active ingredients in
such dosage forms in the industry. For example, typical capsules, pills,
enteric coatings, solid or liquid diluents or excipients, flavorants,
preservatives, or the like may be included. [00108] All of the active
ingredients used in any of the therapies discussed herein may be formulated
in pharmaceutical compositions which also include one or more of the other
active ingredients. Alternatively, they may each be administered separately
but sufficiently simultaneous in time so that a patient eventually has
elevated blood levels or otherwise enjoys the benefits of each of the
active ingredients (or strategies) simultaneously. In some preferred
embodiments of the invention, for example, one or more active ingredients
are to be formulated in a single pharmaceutical composition. In other
embodiments of the invention, a kit is provided which includes at least two
separate containers wherein the contents of at least one container differs,
in whole or in part, from the contents of at least one other container with
respect to active ingredients contained therein. [00109] Combination
therapies discussed herein also include use of one active ingredient (of
the combination) in the manufacture of a medicament for the treatment (or
risk reduction) of the disease in question where the treatment or
prevention further includes another active ingredient of the combination in
accordance with the invention. For example in one embodiment, the invention
provides the use of a SERM in the preparation of a medicament for use, in
combination with a sex steroid precursor in vivo, in the treatment of any
of the diseases for which the present combination therapy is believed
effective (i.e. hot flushes, sweat, irregular menstruation, and any
symptoms related to menopause) . [00110] Estrogens are well-known to
stimulate the proliferation of breast epithelial cells and cell
proliferation itself is thought to increase the risk of cancer by
accumulating random genetic errors that may result in neoplasia(Preston
Marfan et al , 1990) Based on this concept, antiestrogens have been
introduced to prevent breast cancer with the objective of reducing the rate
of cell division stimulated by estrogens 



[00111] We have also studied the potential interaction of the inhibitory
effect of the novel antiestrogen (EM-800) with that of sex steroid
precursor (DHEA) on the growth of human ZR-75-1 breast cancer xenografts m
nude mice by combined administration of the two drugs Figures 3 and 4 show
that DHEA, by itself, at the doses used, causes a 50 to 80% inhibition of
tumor growth while the near complete inhibition of tumor growth achieved
with a low dose of the antiestrogen was not affected by DHEA [00112] The
limitations of bone mineral density (BMD) measurements are well known As an
example, BMD measurements showed no change m rats treated with the
steroidal antiestrogen ICI 182780 (Wakelmg, 1993) while inhibitory changes
were seen by histomorphometry (Gallagher et al , 1993) Similar differences
were reported with Tamoxifen (Jordan et al , 1987, Sibonga et al , 1996)
[00113] It should be indicated that reduced bone mineral density is not the
only abnormality associated with reduced bone strength It is thus important
to analyze the changes m biochemical parameters of bone metabolism induced
by various compounds and treatments m order to gam a better knowledge of
their action [00114] It is particularly important to indicate that the
combination of DHEA and EM-800 exerted unexpected beneficial effects on
important biochemical parameters of bone metabolism In fact, DHEA alone did
not affect the urinary hydroxyprolme/ creatinine ratio, a marker of bone
resorption Moreover, no effect of DHEA could be detected on daily urinary
calcium or phosphorus excretion (Luo et al , 1997) EM-800 decreased the
urinary hydroxyprolme/ creatinine ratio by 48% while, similarly to DHEA, no
effect of EM-800 was seen on urinary calcium or phosphorus excretion EM800,
moreover, had no effect on serum alkaline phosphatase activity, a marker of
bone formation while DHEA increased the value of the parameter by about 75%
(Luo et al. 1997). [00115] One of the unexpected effects of the combination
of DHEA and EM-800 relates to the urinary hydroxy proline/ creatinine
ratio, a marker of bone resorption, which was reduced by 69% when both DHEA
and EM-800 were combined, this value being statistically different (p<0.01)
from the 48% inhibition achieved by EM-800 alone while DHEA alone did not
show any effect. Thus, the addition of DHEA to EM-800 increases by 50% the
inhibitory effect of EM-800 on bone reabsorption Most importantly, another
unexpected effect of the addition of DHEA to EM-800 was the approximately
84% decrease in urinary calcium (from 23.171.55 to 3 710.75 mmol/24h/100g
(p<0.01) and the 55% decrease m urinary phosphorus (from 132.726.08 to 59
064.76 mmol/24h/100g (p<0 01) respectively, (Luo et al., 1997) [00116]
Importantly, the combination of EM-800 and DHEA in ovariectomized rats
treated for 12 months had beneficial effects on bone morphometry.
Trabecular bone volume is particularly important for bone strength and to
prevent bone fractures. Thus, in the above-mentioned study, trabecular bone
volume of the tibia increased from 4.1 0.7% in ovariectomized rats to
11.90.6% (p<0.01) with DHEA alone while the addition of EM-800 to DHEA
further increased trabecular bone volume to 14.7+1.4%, a value similar to
that found in mtact controls (Fig. 15) [00117] From a value of 0.57  0.08
per mm in ovariectomized rats, treatment with DHEA resulted in a 137%
increase in trabecular bone number compared to ovariectomized controls. The
stimulatory effect of DHEA thus reached 1.27  0.1 per mm while simultaneous
treatment with EM-800 and DHEA resulted in an additional 28% increase in
trabecular bone number (p<0 01) compared to that achieved by DHEA alone
(Fig. 16). Similarly, the addition of EM-800 to DHEA treatment, resulted in
an additional 15% (p<0.05) decrease m trabecular bone separation, compared
to that achievedwith DHEA alone, thus leading to values not different from
those seen in intact controls [00118] As complement to the numerical data
presented in figures 15,16, Fig 17 illustrates the increase in trabecular
bone volume in the proximal tibia metaphysis induced by DHEA m
ovapectomized treated animals (C) compared to ovanectomized controls (B),
as well as the partial inhibition of the stimulatory effect of DHEA after
the addition of Flutamide to DHEA 



treatment (D) On the other hand, administration of DHEA in combination with
EM-800 resulted in a complete prevention of the ovariectomy induced
osteopenia (E), the trabecular bone volume being comparable to that seen m
intact controls (A).PARTS MANUFACTURING METHODS, SYSTEMS AND USES FIELD OF
THE INVENTION The present invention relates to the field of precision
machining. BACKGROUND OF THE INVENTION Precision machining plays an
important role in the field of aircraft maintenance, as the proper
maintenance of aircraft is a matter of utmost importance for safety and
operation. One area of interest from the standpoint of aircraft maintenance
is landing gear maintenance. Because of the significant stresses which
landing gear experience, it is commonplace to regularly refurbish landing
gear. This normally involves the removal and replacement of all of the
bushings. Since, in some aircraft, there can be upwards of 1000 bushings in
the landing gear, this can represent a significant undertaking and cost.
Historically, this replacement has often been done as part of a fairly
laborious process. As each bushing is removed, the associated bore is
inspected for corrosion. If corrosion is found in or around the bore, that
corrosion is precisely machined away. Measurements are taken of each bore.
With these measurements, a replacement bushing is custom-machined on site
from the appropriate material and then plated or otherwise processed, all
according to the appropriate maintenance standards. SUMMARY OF THE
INVENTION A method for manufacturing a part forms one aspect of the
invention. This method is for use with a lathe and comprises the steps of:
making an arrangement of (i) an expanding collet which is operatively
mounted on said lathe and disposed in a rest configuration and (ii) a
workpiece in which a void is formed and which has a substantially annular
outer surface, the arrangement being such that the collet is received by
the void and the workpiece being shaped and dimensioned such that, in the
arrangement, the collet is received by the void in a clearance fit relation
and the rotational axis of the lathe is substantially coaxial with the
annular 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
lathe; and  collapsing the collet to the rest configuration, to enable
removal of said part from the collet. A method for manufacturing a part
selected from a plurality of part types forms another aspect of the
invention. This method is for use with a lathe and comprises the steps of:
selecting, from a supply of workpieces, a workpiece of a type that is
associated with the type of part selected, the workpiece having a void and
a substantially annular outer surface; and  using the lathe, machining the
selected workpiece into the selected part, the workpiece, during the
machining step, being mounted to the lathe by a collet associated with the
type of part selected,  wherein the collet is an expanding collet which,
during machining, is received by the void and engages the workpiece in
gripping relation.According to other aspects of the invention, in the
latter method:  the collet can have the expanded operating configuration
during machining and can also have a collapsed rest configuration, to
enable removal of said part after machining;  a plurality of expanding
collets can be provided; and  each of the expanding collets can have a
functionally identical mounting boss to facilitate interchange on the
lathe. A system for producing replacement bushings for a landing gear using
a lathe forms another aspect of the invention. Each bushing has an
associated bore in the landing gear and, when originally manufactured, is
classifiable, by its dimensions, into one of a plurality of bushing types,
each bushing type having a central void, a nominal external diameter and a
flange thickness. The system comprises oversized bushings and collets. Each
oversized bushing is for replacement of one or more of the bushing types to
be replaced using the system and has a central void shaped 



and dimensioned substantially identical to that of each of said one or more
bushing types, a nominal external diameter larger than that of each of said
one or more bushing types and a flange thickness larger than that of each
of said one or more bushing types. Each expanding collet is provided for
use with one or more of said bushing types and, in use, is mounted on said
lathe and disposed in gripping relation within the void of one of the
oversized bushings, with the rotational axis of the lathe substantially
coaxial with the axis of the oversized bushing. According to another aspect
of the invention, the central voids of the oversized bushings can be
annular. According to another aspect of the invention, the system can
further comprise facsimile bushings, each facsimile bushing being for
replacement of one of the bushing types to be replaced using the system,
each facsimile bushing havingnominal internal and external diameters and
flange thicknesses functionally similar to those of said one bushing type
but otherwise different. The system can be used, along with a lathe, in a
method for producing replacement bushings for a landing gear wherein each
of the bushings to be replaced have been removed from the landing gear and
the associated bores reconditioned as necessary. The method comprises the
steps of:  in circumstances wherein the dimensions of the bore associated
with said each removed bushing remain as originally manufactured, using one
of the facsimile bushings provided for the type of said each removed
bushing; and  in circumstances wherein the dimensions of the bore
associated with said each removed bushing differ from those as originally
manufactured, o operatively mounting, to said lathe, one of the oversized
bushings provided for replacement of type of said each removed bushing, the
mounting being done through the use of the collet provided for the type of
said each removed bushing; and o machining the oversized bushing mounted on
said lathe to fit operably in the bore associated with said each removed
bushing. The system can also be used, along with a lathe, as part of
another method for producing replacement bushings for a landing gear,
wherein each of the bushings to be replaced have been removed from the
landing gear and the associated bores reconditioned as necessary. This
method comprises the steps of: operatively mounting, to said lathe, one of
the oversized bushings provided for replacement of type of said each
removed bushing, the mounting being done through the use of the collet
provided for the type of said each removed bushing; and  machining the
oversized bushing mounted on said lathe to fit operably in the bore
associated with said each removed bushing. According to other aspects of
the invention, the method can be used  for manufacturing bushings for
aircraft landing gear;  wherein the workpiece is an oversized bushing; and
wherein the workpiece is a partially-machined bushing. Aircraft landing
gear bushings made by the method form another aspect of the invention.
According to other aspects of the invention, the system can further
comprise: a CNC lathe with a dimensional measurement tool; a data handling
tool coupled to the lathe to permit passage of data and instructions; and
an electronic measurement device coupled to the data handling tool to
permit passage of data therebetween. The system which further comprises a
CNC lathe can, according to another aspect of the invention, be used in a
method for producing replacement bushings for an aircraft landing gear,
wherein each of the bushings to be replaced have been removed from the
landing gear and the associated bores reconditioned as necessary. This
method comprises the steps of:  for each bushing:o at least in
circumstances wherein the dimensions of the bore associated with said each
removed bushing differ from those as originally manufactured,  measuring
the dimension of the bore with the electronic measurement device;
operatively mounting, to said lathe, one of the oversized bushings provided
for replacement of the type of said each 



removed bushing, the mounting being done through the use of the collet
provided for the type of said each removed bushing; and  machining the
oversized bushing mounted on said lathe to fit operably in the bore
associated with said each removed bushing. According to another aspect of
the invention, the data handling tool can automatically: cause the display
to the lathe operator of information used by the lathe operator to select
the collet and the oversized bushing; calculate the required machined
dimensions of the bushing based on the measured dimensions of the bore,
predetermined interference requirements and predetermined coating
thickness; and relay to the lathe the required dimensions. According to
another aspect of the invention, the lathe can automatically machine the
oversized bushing according to a protocol calculated to result in the
required dimensions. According to another aspect of the invention, prior to
machining, the dimensional measurement tool can automatically measure the
dimensions of the collet and oversized bushing to permit the operator to
effect replacement in the event that an error was made by the operator in
the course of selection.According to another aspect of the invention,
following machining : the dimensional measurement tool can automatically
measure the dimensions of the machined bushing; the measured dimensions can
be automatically compared against the required dimensions; the data
handling tool can offer the opportunity to the operator to offset the lathe
an amount calculated to reduce the differentials between required and
measured dimensions to nil; and, in the event that the comparison is
reflected in measured dimensions that are outside predetermined tolerance
and in excess of required dimensions, the lathe, after offset has occurred,
can automatically carry out a machining operation according to a protocol
calculated to result in the required dimensions. Other advantages, features
and characteristics of the present invention, as well as methods of
operation and functions of the related elements of the structure, and the
combination of parts and economies of manufacture, will become more
apparent upon consideration of the following detailed description and the
appended claims with reference to the accompanying drawings, the latter
being briefly described hereinafter. BRIEF DESCRIPTION OF THE DRAWINGS FIG.
1 shows a prior art aircraft landing gear bushing; FIG. 2 shows exemplary
components of the system of the present invention according to an exemplary
embodiment; FIG. 3 shows the structure of encircled area 3 of FIG. 2 along
with a further exemplary embodiment of this structure; FIG. 4 shows the
structures of FIGS. 2 and 3, along with another exemplary embodiment of the
structure of encircled area 4 of FIG. 2;FIG. 5 shows the structures of
FIG.4 fitted together; FIG. 6 shows the structure of encircled area 4 of
FIG. 2 operatively mounted to a CNC lathe; FIG. 7 shows the structure of
encircled area 3 of FIG. 2 operatively mounted to the structure of FIG. 6;
FIG. 8 is an underside view of the structure of encircled area 4 of FIG. 2;
FIG. 9 is a view of a further exemplary embodiment of the structure of
encircled area 4 of FIG. 2; and FIG. 10 is a view of the structure of FIG.
9 disassembled. DETAILED DESCRIPTION As indicated, the present invention
relates, in part, to a system for producing replacement bushings for a
landing gear using a lathe. An exemplary embodiment of the system is
hereinafter described in detail, but as an initial matter, it should
firstly be understood that each bushing has an associated bore in the
landing gear and, when originally manufactured, is classifiable, by its
dimensions, within one of a plurality of bushing types, each bushing type
having a nominal internal diameter, a nominal external diameter and a
flange thickness. A "nominal" diameter in this specification should be
understood to mean a diameter which exists at a plurality of locations
along the part, but not necessarily all 



locations along the part, i.e. allowing for structures such as lubrication
channels and holes, grooves, slots, etc.For reference, an exemplary
bushing, which forms no part of the invention, is shown in FIG. 1 and
identified with general reference numeral 14. The bushing body is indicated
with reference numeral 16 and its flange is indicated with reference 18.
ID, OD are as shown, and the flange thickness is indicated by T. Turning
now to the system, it should be understood to comprise collets and
oversized bushings, examples thereof being shown in FIG. 2 as 20 and 22,
respectively. The oversized bushings are provided for each of the bushing
types to be replaced using the system. By way of example, only, a pair of
oversized bushings is shown in FIG. 3. Although each bushing is clearly
dimensioned differently, each is indicated by the same reference numeral
22, as they are functionally similar. "Functionally similar" in this
context means that each bushing serves a similar purpose in use,
notwithstanding that, in use, the bushings are deployed in different bores
in the aircraft. Each oversized bushing 22 has a nominal internal diameter
substantially equal to that of said each bushing type, a nominal external
diameter larger than that of said each bushing type and a flange thickness
larger than that of said each bushing type. The oversized bushings 22 have
an axis indicated as X-X. The expanding collets 20 are provided one for
each of the bushing types to be replaced by the system and each have an
axis indicated as Y-Y. By way of example, only, the oversized bushings 22
of FIG. 3 are shown with a pair of collets 20 for use therewith in FIG. 4 .
For similar reasons as outlined previously, these collets are indicated
with the same reference numeral 20. Each expanding collet 20 has a rest
configuration, for receiving an oversized bushing 22 of the type for which
it is provided in a clearance fit relation, as shown in Figure 5, such that
axes X-X and Y-Y are aligned, and, in use, is mounted on a lathe and
disposed in gripping relation within one of the oversized bushings 22
withwhich said each collet 20 is for use, with the rotational axis Z-Z of
the lathe substantially coaxial with the axis X-X of the oversized bushing.
A collet 20 is shown mounted to a lathe 24 in FIG. 6, and an oversized
bushing 22 is shown mounted to the collet 20 in FIG. 7 . To provide this
functionality, the collets 20 are provided with a mounting boss or plate
and a longitudinally segmented cylindrical extension protruding from the
mounting boss. In FIG. 8, wherein the collet 20 of FIG. 2 is shown upended,
these features are indicated respectively by 26 and 28. A further collet 20
is shown in FIG. 9, and shown again disassembled in FIG. 10, and herein it
will be seen that the interior surface of the extension 28 has a
throughbore 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 similar dimensions to the cavity 32. In use, bolt 36 is fitted in
the 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 diameter of the extension 28 to expand. The dimensions 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 dimensions of the mounting
boss 26 remains unchanged. The bolt 36 should be rotated only sufficient to
cause gripping receipt of the bushing by the collet sufficient to permit
safe turning on the lathe; excess rotation will cause the bushing to
deform, which will impact negatively on dimensional tolerancing. Precise
machining of each collet so as to engage in a close clearance fit with the
oversized 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 in the system, for each of the bushing
types to be replaced, facsimile bushings, each having nominal internal and
external diameters and flange thicknesses functionally similar to those of
said each bushing type but otherwise different. As these are conventional,
these are not shown, but it would be understood that the prior art bushing
in FIG. 1 is representative thereof. "Functionally similar" in this
context, means that the facsimile bushing is sufficiently similar in
structure as to be safely and legally substituted for the original,
notwithstanding that minor deviations may be present. The system is
advantageously used in the refurbishment of landing gears which are 



known to experience some corrosion. In preparation to use the system in
landing gear overhauls, the clamps of a lathe are machined so as to
precisely receive the mounting boss of any selected collet. In this regard,
it will be recalled that the mounting bosses on all of the collets are
substantially identical, so that once the lathe clamps have been machined
to precisely receive one, the clamps have been machined to precisely
receive any and all. The manner of machining depends upon the capacities of
the repair facility and machining for alignment is a skill that is a matter
of routine to persons of ordinary skill herein. As such, detail is neither
provided nor required, but it is merely noted that various options are
possible: the lathe could have soft jaws, machined to precisely receive the
mounting boss; the lathe could have pie jaws, machined to precisely receive
the mounting boss; and the mounting boss itself could even be received by
or define a collet. A supply of bushings is also obtained. Even in landing
gears which are known to suffer some corrosion, there will normally be
portions which suffer no corrosion. I n these areas of the gear assembly,
there may be procured facsimile bushings each having nominal internal and
external diameters and flange thicknesses functionally similar to those of
said each bushing type but otherwise different. I n areas of the gear
assembly which are known to commonly suffer corrosion, oversized bushings
according to the system will be procured, as well as collets according to
the systemfor use therewith. For reasons set forth hereinabove, there may
also be obtained facsimile bushings, each having nominal internal and
external diameters and flange thicknesses functionally similar to those of
said each bushing type but otherwise different. Use of the system involves
the performance of a method which itself involves, as an initial step,
bushing removal. This step is followed by reconditioning of the bores in
accordance with directives set out by the aircraft manufacturer. Where
corrosion is present in a bore, the bore is typically bored out to remove
corrosion. Where corrosion is present on the face of the part surrounding a
bore, the face is machined smooth until corrosion is removed. The face
machining extends at least as far as the flange of the bushing to be
received therein, i.e. to provide a smooth receiving surface. I n both
situations, machining is carried out carefully, to maintain the orientation
of the bore and the flange-receiving area surrounding it. The steps
associated with reconditioning of a bore and/or the surrounding area form
no part of the present invention, and moreover, are known to persons of
ordinary skill in the art, and as such, are not hereinafter detailed
further. Where no reconditioning of a bore or surrounding area was
required, i.e. the dimensions of the bore associated with said each removed
bushing remain as originally manufactured, one of the one or more facsimile
bushings [each having nominal internal and external diameters and flange
thicknesses functionally similar to those of said each bushing type but
otherwise different] for the bushing type within which said each removed
bushing was classifiable on manufacture, if available, can be fit into the
bore associated with said each removed bushing in a known manner. Bushing
replacement will normally take place after the component in which the bore
is defined has been painted, etc. Again, these details are well-known in
the industry, and not described herein.In circumstances wherein bore
reconditioning was carried out, or wherein facsimile bushings are not
available or have not been procured, a custom bushing will be made that
corresponds to the dimensions of the bore. To make such a bushing, the
dimensions of the bore are measured and an appropriate oversized bushing
[i.e. one of the one or more oversized bushings provided for replacement of
the bushing type within which said each removed bushing was classifiable on
manufacture] is drawn from the supply. The operator also selects the collet
provided for use with the bushing type within which said each removed
bushing was classifiable on manufacture. The collet is mounted on the lathe
by engaging the mounting clamps of the lathe around the mounting boss. As
the collet and clamps were both precisely machined, as previously
discussed, this precisely aligns the collet with the rotational axis of the
lathe Z-Z. Thereafter, the operator makes an arrangement 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 



dimensions. Once the oversized bushing has been machined to the dimensions
required to fit properly in the bore [i.e. after any necessary
post-machining processing, such as plating, and with suitable
accommodations made to to provide the appropriate interference fit between
the completed [machined, plated, etc.] bushing and the completed bore
[ground, painted, etc.] the machining operation is stopped. Thereafter, the
bushing can be removed from the lathe, by loosening the bolt, and subjected
to any further treatment that may be required for use, i.e. plating. Once
all required post-machining treatment has been carried out, the
nowcompleted bushing can be fit, in the conventional manner, into the bore
associated with the bushing which it has been manufactured to
replace.Automation Option In an exemplary arrangement of the system:  the
lathe is a CNC lathe with a dimensional measurement tool, i.e. an automated
probe;  a data handling tool is provided and coupled to the lathe to permit
passage of data and instructions therebetween; and  the tool by which the
bore is measured is an electronic measurement tool that is coupled
wirelessly to the data handling tool to permit passage of data
therebetween. In this arrangement, the data handling tool can be a
fully-functional tablet or laptop type computer, which is pre-programmed
with data handling software and coupled to the lathe by the Internet. The
software includes a database which includes a set of data for each type of
aircraft maintained at the aircraft repair facility in question. Each data
set includes type and dimensional data [nominal dimensions, allowable
tolerances, required interferences, coating thickness and type] for each
bushing in the landing gear of the aircraft, as well as dimensional data
for each of the oversized and facsimile bushings provided for that aircraft
and for the collets. The type and dimensional data in the database is
specific to the requirements and desires of the repair facility; although
two facilities may work on identical aircraft, the replacement bushings
they may specify can differ, depending upon, inter alia, the capacities of
the facility and preferred repair techniques. The software also includes an
order management facility, which manages work order assignments at the
repair facility and the type of aircraft associated with each work
order.Using this arrangement, the technician responsible for bore
measurement can actuate the data handling tool, which prompts for entry of
the work order number. Entry of the work order assignment causes the
software to create a table which is automatically populated with details of
each bushing to be replaced on the landing gear of interest, i.e. the gear
that is being refurbished. Thereafter, for each bushing to be replaced on
the landing gear of interest using the Automation Option, four steps are
carried out: Measurement, Bore Comparison, Bushing Procurement and Label
Generation. Measurement Step In the measurement step, the technician
selects, from a list, the bore of interest [for example, medial bore, left
strut] and uses the measurement tool to measure the diameter of the bore
and the depth of the flange-receiving surface. The measurements are
automatically relayed wirelessly from the measurement tool to the data
handling tool; the electronic measurement, coupled with the automatic relay
of information, minimizes the potentials for measurement and
transcriptiontype errors. Bore Comparison The data handling tool compares
the measured data against the stored dimensional data associated with the
bushing of interest:  if the measured data is within allowable limits, the
bore comparison step is concluded  if the measured data is outside
allowable limits, the operator is advised accordingly, and prompted to
confirm the identifier for the bore being measured. If the operator
acknowledges that the bore measured was a bore other than that originally
selected from the list, the operator is prompted toselect the appropriate
bore, and the program recommences the Bore Comparison step. If the operator
confirms that the bore measured was the bore originally selected from the
list, the deficiency is noted and this bushing/bore combination is handled
otherwise than via the Automation Option. For example, if the bore is
indicated to be in excess of 60 thousands 



of an inch larger than nominal, the refitter will contact the OEM for a
custom solution. Bushing Procurement Step I n this step, the data handling
tool carries out calculations based on the measured data, the required
coating thickness and interference fit and allowable tolerances and
determines if a facsimile bushing (pre-machined to standard dimensions,
i.e. in the case of a bore without or with only microscopic corrosion) can
be used or if a custom-machined bushing is required. Where a custom bushing
is required, the data handling tool transmits to the lathe the dimensions
of the bushing to be produced, as well as the appropriate one of the
oversized bushings to be skimmed and the collet provided for use with that
oversized bushing. The lathe displays this data to permit the operator to
draw the appropriate collet and oversized bushing from the supply and
operably set same in position on the lathe. The lathe also prompts the
operator to signify readiness. When the operator has completed bushing
placement and securement, he or she responds to the prompt, i.e. indicates
readiness. On receipt of a readiness signal, an error checking procedure is
carried out, wherein the probe of the lathe measures the dimensions of the
collet and the bushing. These measurements are compared against data in the
database, to ensure that no errors have been made in the selection. In the
event of an error, the operator is prompted to make appropriate
replacements and enter a new readiness signal, to begin anew the
error-checking procedure.Once the appropriate collet and bushing have been
determined to be in position, a machining step is carried out, wherein the
lathe carries out necessary machining to skim the bushing to the required
dimensions. On completion, the probe of the lathe automatically measures
the dimensions of the machined bushing. On completion of the measurement, a
comparison of the measured dimensions against expected dimensions is
automatically made by the data handling tool, the operator is advised as to
the extent of deviation and the data handling tool offers the opportunity
to the operator to offset the lathe an amount calculated to reduce the
differentials between required and measured dimensions to nil. I n the
event that the part produced is outside tolerances, the operator will
normally authorize the offset, which will then be carried out automatically
by appropriate communication between the data handling tool and the lathe.
The operator will also use his or her skill and judgment to offset the
lathe from time to time, even in circumstances where the previous part was
produced within tolerances. This skill and judgment falls within the normal
skillset of average CNC lathe operators and moreover, forms no part of the
present invention, such that detailed description is neither required nor
provided. If the measured dimensions of the machined bushing are outside
tolerances, after the lathe has been automatically offset in response to
the authorization given by the operator: if the bushing is larger than
allowable tolerances, the part is remachined, i.e. the machining step is
started anew; and if the bushing is smaller than allowable tolerances, the
operator is instructed to scrap the part, install a new bushing from the
supply and enter a readiness signal, which recommences the bushing
procurement step at the error-checking stepIf the measured dimensions of
the bushing are within tolerances, either after an initial machining or
after a re-machining, the operator is instructed to withdraw the part,
which completes the bushing procurement step. Label Generation Following
the Bushing Procurement Step, an inspection sheet, detailing the intended
use of the bushing, necessary secondary processing required (i.e. coating)
and measured dimensions of the part, is printed and associated with the
part, for example, by tagging the part, or placing the part and the
inspection sheet in a plastic tray or slide-lock bag. Where facsimile
bushings are to be used, labels may also be generated therefor, for process
consistency. Conclusion Without intending to be bound by theory, it is
believed that the systems and methods of the present invention provide
substantial advantage over the prior art in that same allow for relatively
low cost production of relatively highly-concentric machined parts with
relatively high turnaround rates even in situations of relatively low
production runs. These benefits can be obtained through the use of the
collet 



system alone, but can be improved upon through the Automation Option, which
reduces the skill level required of the on-site operators in terms of
calculations and knowledge, and also reduces the requirements for
attentiveness on the part of the on-site operators, flowing from the error
checking and automated data transfers. All of this opens the door to
efficiencies of scale, and commensurate improvements in quality, cost and
throughput. Further, in the context of aircraft landing gear refurbishment
specifically, a substantial portion of the machining associated with
bushing production can be moved from the shop floor to specialist
fabricators, i.e. the amount of on-site machining of bushings at an
aircraft repair facility can be reduced by adopting the system and using
oversized bushings machined elsewhere by specialist fabricators. Reducing
the amount of on-site machining at an aircraftlanding gear refurbishment
facility can also reduce time associated with bushing procurement, with
commensurate improvements in facility throughput. While but a few
embodiments of the present invention have been herein shown and described,
it will be understood that various changes in, inter alia, size and shape
of parts, and steps carried out, may be made. For example, whereas the
previous description focuses on 'skimming' of oversized bushings, it should
be understood that workpieces other than oversized bushings as described
hereinbefore are envisioned. By way of example, in known relatively
lowvolume bushing manufacturing operations, each bushing is cut in a
minimum of two steps. In one of these steps, a billet or tube stock is
mounted on a lathe in a conventional manner, and some of the features of
the bushing are cut. Thereafter, the partially-machined bushing is removed
from the lathe and remounted in reverse. Once this secondary mounting has
been completed, which can be quite time intensive, as concentricity must be
maintained, additional features can be machined. This same relatively
low-volume manufacturer could employ the system by maintaining a variety of
expandable collets, each matched to a respective one of the bushings in its
parts list. After an order is placed for a small run of bushings of a given
type, this manufacturer could fit billets or tube stock on its lathes in a
conventional manner to cut some of the features of the bushings; once these
features had been completed, instead of laboriously remounting the bushings
as previously done, the manufacturer can remount the bushings via the
collets to perform additional machining. Thus, the invention can, in one
aspect, be understood more broadly as a method for manufacturing a part,
the method being for use with a lathe and comprising the steps of:  making
an arrangement of (i) an expanding collet which is operatively mounted on
said lathe and disposed in a rest configuration and (ii) a workpiece in
which a void is formed and which has a substantially annularouter surface,
the arrangement being such that the collet is received by the void and the
workpiece being shaped and dimensioned such that, in the arrangement, the
collet is received by the void in a clearance fit relation and the
rotational axis of the lathe is substantially coaxial with the annular
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 lathe; and
collapsing the collet to the rest configuration, to enable removal of said
part from the collet. The part' can, by way of example, only, take the form
of a ready-to-use aircraft bushing (for example, in circumstances wherein
the bushing does not require plating) or a bushing 'blank', which, after
plating or other post-machining processing, is ready for use in an aircraft
landing gear. Further, whereas it is contemplated that specific oversized
bushings will be provided for each type of bushing to be replaced, this is
not strictly necessary: if bushings of very similar but different
dimensions were required, it could be determined that the same type of
oversized bushing could be used to minimize inventory costs. Similarly,
whereas it is contemplated that a unique expanding collet would be provided
for each type of bushing to be replaced, again, if bushings were required
that had very similar but different ID bores, it would be possible to use a
common expanding collet. Further, whereas in the exemplary embodiment, 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
example, the bushing of interest had a 



central void of square cross-section, a collet of square cross-section
could and would be used. Additionally, whereas wireless communication
between the measurement tool and the data handling tool is contemplated,
this is not strictly necessary: these tools could, by way of example, only,
communicate by fixed link, or be integrated into a single unit, or carry a
memory that is downloadable to the data handling tool. Similarly, whereas
the data handling tool is indicated to be coupled to the lathe by the
Internet, this is also not necessary: others forms of coupling, such as
Ethernet, etc., are possible, and the data handling tool and the lathe can
be integrated into a single unit. Further, whereas it is contemplated that
the probe of the lathe will automatically measure and relay data to the
data handling tool, it will be appreciated by persons of ordinary skill
that this step could also be done, albeit less efficiently, by a human
operator. If this were done, the human operator would ideally at least be
provided with an electronic measurement device coupled for direct relay of
data to the data handling tool, to minimize reading and transcription
errors. As well, whereas the workpieces [i.e. oversized bushings] are
indicated in the exemplary embodiment to have substantially annular
exterior surfaces, it will be appreciated that providing an annular surface
is done only for convenience, speed and safety in machining, and is not
strictly necessary. Further, whereas in the disclosure, it is mentioned
that the oversized bushings have internal diameters 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
internal diameter of the oversized bushing is such that, once coated or
plated, the internal diameter of the coated, newly-machined bushing, is
that internal diameter required for proper functioning.As well, whereas it
is contemplated that oversized bushings will be used to produce
custom-machined bushings in situations wherein the bore associated with
said each removed bushing differs from that of the bore as originally
manufactured, it will be understood that this contemplates material
differences, i.e. microscopic changes to the bore diameter in the landing
gear flowing, for example, simply from bushing exchange, would not
necessarily require the use of a custom bushing. Further, whereas it is
contemplated that the present invention would be used for all of the
bushings of an aircraft landing gear, this is of course, not strictly
required. If, for example, the repair facility split responsibility for a
particular gear amongst several sub-facilities for whatever reason, the
present invention could be used by any one or more of those sub-facilities.
Finally, whereas a specific type of collet is shown and described, it will
be understood by persons of ordinary skill in the art that expandable
collets can be produced in numerous ways, and the invention extends to all
such embodiments: the specific mechanisms shown herein are exemplary, only.
Accordingly, the invention should be understood as limited only by the
claims appended hereto, purposively construed.CLAIMS 1. A method for
manufacturing a part, the method being for use with a lathe and comprising
the steps of: making an arrangement of (i) an expanding collet which is
operatively mounted on said lathe and disposed in a rest configuration and
(ii) a workpiece in which a void is formed and which has a substantially
annular outer surface, the arrangement being such that the collet is
received by the void and the workpiece being shaped and dimensioned such
that, in the arrangement, the collet is received by the void in a clearance
fit relation and the rotational axis of the lathe is substantially coaxial
with the annular 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
lathe; and collapsing the collet to the rest configuration, to enable
removal of said part from the collet. 2. A method for manufacturing a part
selected from a plurality of types, the method being for use with a lathe
and comprising the steps of: selecting, from a supply of workpieces, a
workpiece of a type that is associated with the type of part selected, the
workpiece having a void and a substantially annular outer surface; and 



using the lathe, machining the selected workpiece into the selected part,
the workpiece, during the machining step, being mounted to the lathe by a
collet associated with the type of part selected,wherein the collet is an
expanding collet which, during machining, is received by the void and
engages the workpiece in gripping relation. 3. A method according to claim
2, wherein the collet has an expanded operating configuration during
machining; and a collapsed rest configuration, to enable removal of said
part after machining. 4. A method according to claim 3, wherein a plurality
of expanding collets is provided. 5. A method according to claim 4, wherein
each of the expanding collets has a functionally identical mounting boss to
facilitate interchange on the lathe. 6. A system for producing replacement
bushings for a landing gear using a lathe, each bushing having an
associated bore in the landing gear and, when originally manufactured,
being classifiable, by its dimensions, into one of a plurality of bushing
types, each bushing type having a central void, a nominal external diameter
and a flange thickness, the system comprising : oversized bushings, each
oversized bushing being for replacement of one or more of the bushing types
to be replaced using the system, said each oversized bushing having a
central void shaped and dimensioned substantially identical to that of each
of said one or more bushing types, a nominal external diameter larger than
that of each of said one or more bushing types and a flange thickness
larger than that of each of said one or more bushing types; and a plurality
of expanding collets, each expanding collet being provided for use with one
or more of said bushing types and, in use, being mounted on saidlathe and
disposed in gripping relation within the void of one of the oversized
bushings, with the rotational axis of the lathe substantially coaxial with
the axis of the oversized bushing. 7. A system according to claim 6,
wherein the central voids of the oversized bushings are annular. 8. A
system according to claim 6, further comprising facsimile bushings, each
facsimile bushing being for replacement of one of the bushing types to be
replaced using the system, each facsimile bushing having nominal internal
and external diameters and flange thicknesses functionally similar to those
of said one bushing type but otherwise different. 9. A method using a lathe
and the system of claim 8, the method being for producing replacement
bushings for a landing gear wherein each of the bushings to be replaced
have been removed from the landing gear and the associated bores
reconditioned as necessary, the method comprising the steps of: in
circumstances wherein the dimensions of the bore associated with said each
removed bushing remain as originally manufactured, using one of the
facsimile bushings provided for the type of said each removed bushing; and
in circumstances wherein the dimensions of the bore associated with said
each removed bushing differ from those as originally manufactured,
operatively mounting, to said lathe, one of the oversized bushings provided
for replacement of type of said each removed bushing, the mounting being
done through the use of the collet provided for the type of said each
removed bushing; andmachining the oversized bushing mounted on said lathe
to fit operably in the bore associated with said each removed bushing. 10.
A method using a lathe and the system of claim 6, the method being for
producing replacement bushings for a landing gear wherein each of the
bushings to be replaced have been removed from the landing gear and the
associated bores reconditioned as necessary, the method comprising the
steps of: operatively mounting, to said lathe, one of the oversized
bushings provided for replacement of type of said each removed bushing, the
mounting being done through the use of the collet provided for the type of
said each removed bushing; and machining the oversized bushing mounted on
said lathe to fit operably in the bore associated with said each removed
bushing. 



11. Use of the method of claim 5 for manufacturing bushings for aircraft
landing gear. 12. Use according to claim 11, wherein the workpiece is an
oversized bushing. 13. Use according to claim 11, wherein the workpiece is
a partially-machined bushing. 14. Aircraft landing gear bushings made by
the method of claim 5. 15. A system according to claim 6, further
comprising: a CNC lathe with a dimensional measurement tool;a data handling
tool coupled to the lathe to permit passage of data and instructions; and
an electronic measurement device coupled t o the data handling tool to
permit passage of data therebetween. 16. A method using the system of claim
15, the method being for producing replacement bushings for a landing gear
wherein each of the bushings to be replaced have been removed from the
landing gear and the associated bores reconditioned as necessary, the
method comprising the steps of, for each bushing: at least in circumstances
wherein the dimensions of the bore associated with said each removed
bushing differ from those as originally manufactured, measuring the
dimension of the bore with the electronic measurement device; operatively
mounting, to said lathe, one of the oversized bushings provided for
replacement of the type of said each removed bushing, the mounting being
done through the use of the collet provided for the type of said each
removed bushing; and machining the oversized bushing mounted on said lathe
to fit operably in the bore associated with said each removed bushing.17. A
method according to claim 16, wherein the data handling tool automatically:
causes the display to the lathe operator of information used by the lathe
operator to select the collet and the oversized bushing; calculates the
required machined dimensions of the bushing based on the measured
dimensions of the bore, predetermined interference requirements and
predetermined coating thickness; and relays to the lathe the required
dimensions. 18. A method according to claim 17, wherein the lathe
automatically machines the oversized bushing according to a protocol
calculated to result in the required dimensions. 19. A method according to
claim 18, wherein, prior to machining, the dimensional measurement tool
automatically measures the dimensions of the collet and oversized bushing
to permit the operator to effect replacement in the event that an error was
made by the operator in the course of selection. 20. A method according to
claim 19, wherein, following machining : the dimensional measurement tool
automatically measures the dimensions of the machined bushing; the measured
dimensions are automatically compared against the required dimensions; the
data handling tool offers the opportunity to the operator to offset the
lathe an amount calculated to reduce the differentials between required and
measured dimensions to nil; andin the event that the comparison is
reflected in measured dimensions that are outside predetermined tolerance
and in excess of required dimensions, the lathe, after offset has occurred,
automatically carries out a machining operation according to a protocol
calculated to result in the required dimensions. 


