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Declarant(s) _' of 86 Ocean Drive East, Stamford, State of Connecticut,
United States of America,
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- Applicant(s) == -am%We are-th e-apphczm-t(?} f@l"th& patent

{or, in the case of an application by a body corporate)
1. 1am/Wsare authorised by

AMERICAN CYANAMID COMPANY

' ' ' the applicant(s) for the patent to make this declaratxon on
‘ its/their behalf,

The basic application(s) as detined by Sectnon 141 ot the
Act was/were made
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Basic Country(ies) in United States of America '
Priority Date(s) on August 11, 19_86 .
lla’siug‘\ppllcant(s) by MIMI YI.H_-PEI CHOU SCHAAF
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e, America
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’ of 13 Tall Timber Drive, Princeton, State of New Jersey 08540’
~" United States of America
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) invajisr from the
mvuntor(s)
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Declaration was/were the first application(s) made in a Convention
country in respect of the invention (s) the subject of the application.
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" International Patent Classification(s)
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(21) Application No. ; 7672.3/87
(30) Priority Data

(31) Number (32) Date (83) Country
898415 11.08.86 US UNITED STATES OF AERICA

(43) Publication Date ; 18.02.88

(22) Application Date : 10.08.87

(44) Publication Dsie of Accepted Application : 19.07.90

(71) Applicant(z;
AMERICAN CYANAMID COMPANY

(72) Inventor(s)
- MIMI YIH-PE| CHOU SCHAAF

(74) Attorney or Agent
SPRUSON & FERGUSON

(58) Prior Art Documents
EP 26698
EP 122709
US 4096239

(s7) Claim

1. A blodegradabi¢ implant composition comprising an impiant
containing on a weight basis 65% to &0% estradiol and 20% to 35% of a
poly(lactide-co-glycolide) polymer having an 1-lactide/glycolide ratio in a
range of ¥rom 75/25 to 95/5 which has been washed with an alcohol, a ketone
or an ethsr to provide a porous estradiol free roating having a pore size
of tuss than twenty micrometers.

7. A method for administering estradiol in a continuous and uniform
manner For extended puriods of time comprising, {fmplanting a biodegradable
composition about 2.4 mm in diameter and about 4 mm to about 6 mm {n length
comprisizg on a weight basts 65% to 80% estradiol and 20% to 35% of a
poly(lactide-co-giycolide) polymer having an i-lactide/glycolide ratio in a
range ¢f from 75/25 to 95/8 which has been washed with an alcohol, a katone
s anh ethar to provide a porous estradiol free coating having a pore size
of }ess than twenty micrometers.

%0. A method for the preparation of a biodegradable estradiol
smptant composition, with a porous coating, of about 2.4 mm in

.0.[’2
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diameter and from about 4 mm to about 6 mm in lenglh containing on a weight
basis from 65% to 80% estradiol and 20% to 35% of a
poly(lactide-co-glycolide) polymer having an )1-lactide/glycoiide ratio in a
range of from 75/25 to 95/5 comprising dissolving a required quantity of a
biodegradable 1-lactide/glycolide polymer having a desired 1-lactide to
alycolide ratio in a solvent while stirring to form a stirred mixture;
adding a desired proportion of powdered e.vradiol to the stirred polymer
mixture; then adding to the stirred mixture a miscible cosolvent in which
the polymer is tnsoluble to precipitate the polymer, filtering off and
drying resulting solids to form a dry mixture; then grinding the dry
mixture and passing it through a 20 mesh screen to form a powder, pressing
the powder to a preform tablet, tableting the powder at ambient
temperatures or molding the preform tablet at elevated temperatures and
washing the so-tormed implant in an alcohol. a ketone or an ether to
provide a porous estradiol free coating having a pore size of less than
twenty micrometers.
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Preparation

The following statement is a full description of this invention, including the
best method of performing it known to me/us
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IMPROVED ESTRADIOL IMPLANT COMPOSITION
AND METHOD FOR PREPARAT;ON

ABSTRACT OF THE INVENTION

The invention relates to biodegradabfe
compositions which continuously release estradiol in a
uniform manner over extended periods of time' and do not
exhibit initial zrelease of undesirably high levels of
active ingredient.

The invention also relates to a method for
preparation of the compositions, and a method for
administering estradiol parenterally to feedlot animals
in a continuous and uniform rfashion over extended
periods of time.
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IMPROVED ESTRADIOL IMPLANT COMPOSITION
AND METHOD FOR PREPARATION

BACKGROUND OF THE INVENTION

Estradiol (17-beta-estradiol) is a naturally
occurring estrogen which is frequently administered to
ruminant animals to increase weight gains of the
animals. To be effective for increasing weight gains
in animals estradiol should be administered at a rate
to provide about 50 to 70 micrograms/day/animal.

Feedlot animals are normally maintained at
this treatment level for from about 120 days to about
210 days, thus an implant suitable for administration
of estradiol should deliver about 50 to 70
micrograms/day/animal with a minimum of variation for
up to 200 days without releasing excessive dosages or
bursts which can lead to undesirable side effects.

Spherical implant ©pellets of estradiol

having an ‘'inert core with the drug in a uniform
biocompatable and biosoluble coating of cholesterocl,
solid polyethylene glycols, high molecular weight fatty
acids and alcohols, biosoluble waxes, cellulose
derivatives and solid polyvinyl ©pyrrolidone are
described in United States Patent 4,096,239.
Cylindrical implants which are not
biodegradable, having an inert core which is 2 mm to 10
mm in diameter and 5 mm to 60 mm in length coated with
a dimethylpolysiloxane coating, 0.2 mm to 1 mm thick
containing 5% to 40% by weight of estradiol in the
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coating are disclosed in Lilly's United States Patent 4,191,741 and their

Australian Patent Application 476,747 describes improvements of this type
of 1mplant obtained by washing the implants and coating them with

antibiotics or ‘germacides.

Bioabsorbable compositions in particle or pellet form of _
polylactide-drug mixtures are disclosed in United States Patent 3,773,919.
The patent describas broadly pharmaceutical 'depot compositions designed to

‘release effective amounts of drugs over a controlled period of tima

utilizing a biodegracdable polylactide carrier or matrix of polyglycolide or
a copolymer of lactide or glycolide containing up to 50% by weight of a
comonomer in conjunction with a drug in drug to polymer ratios of from
1%/99% to 99%/1%. The patent also discloses ratios of estradiol to polymer
as one part of drug to from 4 to 20 parts of polylact'de 1.e., from 5% to
25% by weight of estradlol o '

It is an object of the invention to provide tmproved biodegradable
compositions which release estradiol in a continuous fashion over extended
periods of time and are suitable for parenteral administration to feedlot
animals for increasing weight gains of animals. It is another object of
this invention to provide improved compositions for'administerlng estradiol
parenteraliy to animals which do not initially or periodically release
excessive, undesirable levels of the drug as well as a method for their
prepa ation.

SUMMARY OF THE INVENTION

According to a first embodiment of this inventfon there is prov\ded a

biodegradable implant composition comprising an implant containing on a

| weight basis 65% to 80% estradiol and 20% to 35% of a

poly(lactide-co-glycolide) polyimer having an 1-lactide/glycolide ratio in a

~ range of from 75/25 to 95/5 which has been washed with an alcohol, a ketone

or an ether to provide a porous estradiol free coating havtng a pore size
of less than twenty micrometers. S

- According to a second embodiment of this fnvention there is provided
a method for administering estradiol in a continuous and uniform mannher for
extended pericds of time comprising, implanting a biodegradable composition
about 2.4 mm ir Ziameter and about 4 mm to about 6 mm in length comprising
on a weight basis 65% to 80% estradiol and 20% to 35% of a
poly(lactide-co-glycolidd) polymer having an 1-lactide/glycolide ratio in a
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range of from 75/25 to 95/5 which has been washed with an alcohol, a ketone
or an ether to provide a porous estradiol free coating having a pore size
of less than twenty micrometers. I

According to a third embodiment of this invention there is provided a
method for the preparation of a biodegradable estradiol implant '
composition, with a porous coating, of about 2.4 mm in diameter and from
about 4 mm to about 6 mm in length containing on a weight basis from 65% to
80% estradiol and 20% to 35% of a poly(lactide-co-glycolide) polymer having
an 1-lactide/glycolide ratio in a range of from 75/25 to 95/5 comprising
dissolving a required quantity of a blodegradable 1-lactide/glycolide
polymer having a desired 1-lactide to glycolide ratio in a solvent while
stirring to form a stirred mixture; adding a desired proportion of powdzred
estradiol to the stirred mixture; then adding to the stirred mixture 4
miscible cosolvent in which the polymer is insoluble to precipitate the
polymer, filtering off and drying resulting solids to form a dry rdxture;
then grinding the dry mixture and passing it through a 20 mesh screen to
form a powder, pressing the powder to a preform tablet, tableting the
powder at ambient temperatures or molding the preform tablet at elevated
‘temperatures and wasking the so-formed implant in an alcohol, a ketone or
an ether to provide a porous estradiol free coating having a pore size of
less than twenty micrometers. _ -

The invention is improved biodegradable implant compositions for

- parenteral administration which continuously release estradiol in antmals

in uniform fashion over extended periods of time




comprising on a weight to weight basis 65% to 80% of
estradiol and 20% to 35% of a biodegradable polymer of
poly(lactide-co-glycolide) in ratios in a range of from
75/25 to 95/5. Preferred implant compositions of the

5 invention are comprised on a weight basis of 70% to 80%
of estradiol and 20% to 30% of a biodegradable
poly(lactide-co-glycolide) polymer having a

l-lactide/glycolide ratio of from 80/20 to 95/5.
Compositions comprised on a weight basis of 70% to 75%

10 estradiol and 25% to 30% poly(lactide-co-glycolide)
/

000 polymer having a 1l-lactide/glycolide ratio of 90/10 are
ozzo o most preferred.
:: Too Implants about 2.4 mm in diameter'and from 4
o oo mm to 6 mm in length are the desired size to provide
I 15 the required dosage for the entire treatment period.
ge The invention includes a method for preparing

an implant with a porous, estradiol-free coating

comprising washing the implant in a solvent in which

eiﬁ(c_liol is freely soluble for example, an alcohol, an
6% % 20 es-‘l':elsxor a ketone.

It has been found that while prior implant

o o o compositions for parenteral administration of estradiol

contain on a weight basis a maximum of 50% by weight of

the drug, highly effective implant compositions

énoo0
°

25 containing 65% to 80% by weight of estradiol may be

Qooo0

eco0so prepared which do not exhibit erratic release or

° o

initial busts of undesirably high levels cf estradiol.
Due to the high estradiol content of the compositions
of this invention, a single implant of about 2.4 mm in
30 diameter and 4 mm to 6 mm in length can deliver 25 to
35 micrograms/day/animal in a continuous and uniform
« fashion for evtended periods of time. The small size
and potency of the estradiol implant compositions of
the invention provide several advantages over currently
available estradiol implant compositions which are
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either considerably larger and/or require multiple or
repeated implantation in order to provide the required
level of drug for extended periods of time. Initial
administration to cattle of two of the implants of this
invention are sufficient to provide the required 50 to
70 micrograms/animal/day for the entire treatment
period.

The preferred levels of estradiol and
lactide/glycolide ratios employed fér the preparation
of the compositions of this invention which contain
these high 1levels of drug have demonstrated averaée
release rates in animals in the 25 to 35 microgram/day
range for from 110 to 200 days, while implants prepared
with 50% estradiol and 50% ©polymer having a
lactide/glycolide ratio of 70/30 showed a release rate
in animals of 40 micrograms/day for only 63 days with a
large increase in release rate thereafter.

Additionally, it has been found that the
release rate of estradiol from implant compositions of
this invention containing high levels of drug and a
biodegradable 1l-~lactide/glycolide polymer ratio as
defined above may be controlled by washing the implant
with a solvent in which estradiol is soluble such as

methanol. Washed implants do not exhibit undesirable

high 1levels of drug and additonally show a gradual
increase to the required release rate over time as
illustrated in Table I below. This table summarizes
the differences in initial blood levels of estradiol ir
picograms/mL which are obtained by implanting an
unwashed implant and a methanol washed implant ¢ontain-
ing estradiol in a weight range of 70-75% and
l-lactide/glycolide poclymer in a weight range of
25-30%, having a l-lactide/glycolide ratio of 90/10.

PESSUSE IR U PSS s



TABLE I
Serum estradiol concentrations
washed (&) vs unwashed (B) picogram/le
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Washed implant Unwashed implant
Day A B
0 6.6 10.2
2 15.8 £56.6
5 21.1 9.2
8 37.3 110.8
12 22.0 ¢+ 108.3
14 36.1 63.4

1Average level of 5 animals
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While washing of the implant compositions would be expected to remove
estradiol from the surface, examination of the surface of implants of the
invention containing high levels of drug with a blodegradable
1-lactide/glycolide polymer by Scanning Electron Microscopy, reveals that
unwashed implants and polymer implants containing no drug have similar
festureless surfaces. -Examination of the surface of washed implant
composition of the invention containing high levels of drug shows that it
has developed fine pores, all of which are ‘less than 20 micrometers in
diameter and most of which are one micrometer or less, providing a porous

10 membrane like surface to the implant. This resulting porous skin acts like
a porous coating on the implant providing additional control in the releasp
rate of the drug.

Solvents suitable for washing the implant compositions of this
invention which are capable of providing this porous membrane-like layer on
the survace include those solvents in which estradiol is freely soluble
such as alcohols, ketcnes, ethers and the like, with methanol and ethanol
being preferrec,

The estradiol implint compositions may then be sterilized by
optionally coating with an antibiotic such as oxytetracycline hydrochloride

40 or by irradiation for example by exposure to gamma rays to aid in the
prevention of infection at the site of administration,

Implant composttions of the inventton may be prepared by dissolving
the required quantity of a biodegradable 1-lactide/glycolide polymer having
the desired 1-lactide to glycclide ratio in methylene chloride while
stirring; adding the desired proportion of powdered estradiol to the
stirred polymer solution; and then adding to the stirred mixture a miscible
cosolvent i1n which the polymer is insoluble such as

SBR/TLH/527P
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heptane to precipitate the polymer. The resulting solids are filtered off,
and dried under reduced pressure. The resulting dry mixture is then ground
and passed through a 20 mesh screen and the powder pressed to a preform
tablet of approximate weight. Implants may then be prepared by tablating
the powder at ambient temperatures or by molding the preform at elevated
tempefatures, The implants are then washed in a solvent in which estradiol
is freely soluble for ten seconds followed by a second wash, The washed
implants are then dried and if desired, may then be sterilized by
irradlation for example with a cobalt-60 source or if desired be coated
with an antibiotic such as oxytetracycline hydrochloride or equivalent.
The invantion 1s further i1lu.trated by the following non-1imiting
examples, ‘ S |
 EXAMPLE 1-8
1. Polymer Synthesis
A mixture of 1-lactide and glycolide in the desired ratio is
~ heated to a melt under nitrogen. Stannous chloride dihydrate
(catalyst) and diethylene glycol (initiator) are added and the
mixture is stirred at high iemperature (195-208°). Upon
completion of the reaction (about 9Q minutes), the polymer is
discharged, ground and vacuum dried to remove monomers.
2. Polymer\Pur\fitaﬁ[gn (optional)
The polymer s dissolved in methylene chloride and added slowly
into methano! with good agitation. The precipitated polymer is
then dried under vacuum at 40°C to constant welght.
3. Mixing of Estradiol and Polymer
- a.  Coacervation
~ The pdlymer fs dissolved in methylene chloride and estradiol
~ powder is added in the |
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desired ratio to the polymer. Heptane is slowly 2dded to
the stirred mixture and after vigorous stirring, the solid
mix is isolated by decantation or filtration and drying; or
b. MWet Granulation -
The polymer is dissolved in methylene chloride and added to

the stirred estradiol powder in a blade mixer. The solvent
is removed after blending and the mixture is discharged,
Preform Tableting

The estradiol and polymer mixture is ground and put through a
20-mesh sieve. The powder is fed to a Stokes rotary press to
make 7/16 inch tablets of appropriate weight,

Implant Molding

A multi-station mold and 12.5 ton hydraulic press are used to
fabricate the implants, The mold is heated by a circulating
1{quid system. The preforms are placed in the stations. The
mold ts then closed and a line pressure of 300-2000 psig
applied, depending on the number of stations used and the
polymer characterfstics. The implants are released after
opentng the mold. They are removed.

Implant Washing

Implants are placed in a screen- bottomed basket and dipped into
a methanol bath for ten seconds followed by a second methanol
wash for five seconds. The washed implants are dried at ambient

temperature.

Oxytetracycline Hydrochloride Dusttqg

Implants are placed In a container containing oxytetracycline
hydrochloride, and are shaken for two minutes. The contents are
poured over a sleve o

came
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to remove the excess oxytetracycline hydrochloride

and may then be stored or packaged.

Sterilization

The implants are packed in cartridges, wrapped and

bexed and are irradiated using a cobalt-60 source

at a nominal dosage of 2.5 megarads.
Utilizing the above procedure yields the

implant compositions listed in Table II below.
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TABLE IT
Estradiol implant composilitions % by weight1

Composition 1 2 __ 3 4 5 6 2 8
Polymer
1-lactide-glycolide - 28 28 28 28 28 30 20 35
{lactide/glycolide)  (95/5) (90/10) (85/15) (50/20) (70/30) 90/10 90/10 90/10
Estradiol 72 72 72 72 72 770 80 €5

£
Ko

1Rounded to the nearest whole number
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EXAMPLE 9
Effect of washing implant compositions of the invention

on inftiail release rate

Estradiol implant compositions comprising approximately 70% estradiol
and 30% of a potymer having a 1-lactide/glycolide ratio of 90/10 are
Ten of tre implants are
subjected to the washing procedure described in the above examples prior to

prepared by the general procedure of Examples . 1-8.

coating with oxytetracycline hydrochioride (Group A), and ten are not
washed but coated with oxytetracycline hydrochloride (Group B).

The implants are administered to the groups of five beef type steers
(500-600 1bs. each) of approximately equal weight, each animal receiving
two implants washed (Group A) or unwashed (Group B) subcutaneously in the
back of the ear. Animals are thzn maintained on a daily ration of hay and
grain expected to produce a one pound per day weight gain per animal'.
Blood samples are obtained from each steer on day 0 (prior to
administration) and on days 2, 5, 8, 12 and 14 thereafter. Each plasma
sample is assayed by radio immune assay for estradiol 17 beta concentration
and the results recorded.

The results of these experiments which are summarized in Table I
below cemonstrate improvement in the control of the initial reiease of
estradiol 17 beta from the implant compositions of the invention.

SBR/TLH/S27P
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TABLE I
~ Serum estradieml concentrations
washed (A) vs unwisshed (B) picogram/mL:L
Washed implant Unwashed implant
Day a B
o 6.6 : 10.2
2 15.8 : . 56.6
5 21.1 59.9
8 . 37.3 110.8  °
12 | 22.0 108.3
14 36.1 4 63.4

lAverage ievel o =~ animals

EXAMPLE 10 -
EFFICACY OF TMPLANT COMPOSITIONS OF THE INVENTION
: Two estradiol implants weighing 27 mg each
prepared as described in Examples 1-8 containing 70-75%
estradiol and ©35-30% of a polymer having an

l-lactide/glycolide ratio of 90/10 which have been

washed with methanol and coated with oxytetracycline -

hydrochloride are administered as described in Example
8 to each of three Hereford steers weighing
approximately 500-600 pounds. The animals are
maintained on a cattle growing ration which is
introduced over a two week period to a rate of 5.0
kg/head/day along with 2.0 kg of mixed grass hay.
Water is provided ad libjitim.

Experimental Procedures

The test  animals are weighed. and

acclimatized to their individual pens for ten days
prior to the day of implantation.



. Blood samples are taken from each steer on days -10, -4 and day 9
(just b_fore implantation) ‘o provide baseline information regarding serum
. estiradiol 17 beta and blood trea nitrogen concentrations. On day 0, three

animats received two estradiol implant each subcutaneously behind the right
ear while the single steer receives no implant and is maintained as an
untreated control. .

Additional blood samples are taken following implantation on days 7,
10, 14, 21, 28 and then every other week. Each of these samples is
analyzed for estradiol 17 beta. Each animal is also weighed and has the

10 implant site examined on these designated days for bleeding. reed intake

of the test animals is monitored throughout the duration of the trial.

The blooy samples have the serum separated from the cliot by
centrifugation and samples are subjected to an RIA assay for estradiol 17

beta determination.

The resulty of these experiments are summarized in Table III below,
which demonstrate the efficacy of the implant compositions of tne fnvention
in delivering uniform levels of estradiol in a continuous fashion for

osae  extended periods of time,

SBR/TLH/S527P
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TABLE III
! Estradiol picograms/mL in
| - Untreated Estradiol implant
| Day control composition
| > —
~1l0 < 8.5 < 8.5
| - 4 < 8.5 : < 8.5
, 0 < 8.5 : < 8.5
7 < 8.5 46.5
10 10 < 8.5 30.4
N 14 < 8.5 18.4
R 21 < 8.5 . 43.3
o “ooo 28 < 8.5 32.8
Sale 42 15.7 17.7
2%, 15 56 12.1 23.2
v 70 <1l1l.3 27.4
84 < 8.6 42 .4
AL 98 <10.3 25.8
o:o:;o 112 <1l1.9 37.2
20 126 <10.1 16.9
°lo0" 140 < 7.9 22.8
S

\.:”.5 25

30

35
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The claims defining the invention are as follows:

1. A biodegradable impiant tomposition comprising an implant
containing on a weight basis 65% to 80% estradiol and 20% to 35% of a
poly(lactide-co-glycolide) polymer having an 1-lactide/glycolide ratio in a
range of from 75/25 to 95/5 which has been washed with an alcohol, a ketone
or an ether to provide a porous estradiol free coating having a pore size
of less than twenty micrometers.

2. The composition according to claim 1 comprising 70% to 80%
estradiol and 20% to 30% <7 a biodegradable poly(lactide-co-glycolide)
polymer having an 1-lactide/glycolide ratfo in a range of from 80/20 tc
95/5.

3., The compostition according to claim 2 comprising 70% to 75%
estradiol and 25% to 30% poly(lactide-co-glycolide) polymer having an
1-lactide/glycolide ratio of 90/10.

4, An implant comprised of the composition according to claim 2 or
3 which 1s about 2.4 mm in diameter and from about 4 mm to 6 mm in length.

5. The implant according to claim 4 which has been methanol washed
to provide a porous estradic! free coating.

6. The implant according to claim 5 which {s coated with
oxytetracycline hydrochloride,

7. A method for administering estradiol in a continuous and uniform
manner for extended periods of time comprising, implanting a biodegradable
composition about 2.4 mm in diameter and about 4 mm to about 6 mm in length
comprising on a weight basis 65% to 80% estradiol and 20% to 35% of a
poly(lactide-co-glycolide) polymer having an 1-lactide/glycolide ratio in a
range of from 75/25 to 95/5 which has been washed with an alcohol, a ketone
or an ether to provide a porous estradiol free coating having a pore size
of less than twenty micrometers.

8. The method according to claim 7 wherein the composition
comprises on a welght basis 70% to 80% estradiol and 20% to 30% of «
poly(lactide-co-glycolide) polymer having an 1-lactide/glycolide ratio of
from 80/20 to 95/5; which 1s coated with oxytetracycline hydrochloride.

9. The method according to claim 8 in which the composition has
been methanol washed.

10, A method for the preparation of a biodegradable estradiol
implant composition, with a porous coating, of about 2.4 mm in
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diameter and from about 4 mm to about 6 mm in length containing on a weight
basis from 65% to 80% estradiol and 20% to 35% of a
pely(lactide-co-glycolide) polymer having an 1-lactide/glycolide ratio in a
range of from 75/25 to 95/5 comprising dissolving a required quantity of a
biodegradable 1-lactide/glycolide polymer having a desired 1-lactide to
glycolide ratio in a solvent while stirring to form a stirred mixture;
adding a desired proportion of powdered estradic! to the stirred pelymer
mixture; then adding to the stirred mixture a miscible cosolvent in which
the polymer is insoluble to precipitate the polymer, filtering off and
drying resulting solids to form a dry mixture; then grinding the dry
mixture and passing it through a 20 mesh screen to form a powder, pressing
cuso the powder to a preform tablet, tableting the powder at ambient
temperatures or molding the preform tablet at elevated temperatures and
o washing the so-formed implant in an alcohol, a ketone or an ether to
s “eoo provide a porous estradiol free coating having a pore size of less than
3,9,°° twenty micrometers.

§°o°°. 11. The method according to claim 10 wherein the implant is washed
in methanol.
12. A biodegradable implant composition as defined in claim 1 and
substantially as hereinbefore described with reference to any one of the
o Examples.
oot 13. A method of increasing weight gains in feedlot animals,

comprising parenterally administering to said feedlot animals an effective
amount of a biodegradable implant composition as defined in any one of
claims 1. to 3 or 12 or an implant as defined in any one of claims 4 to 6.
14. A method for the preparation of a biodegradable estradiol
. implant composition, substantially as hereinbefore described with reference
to any one of Examples 1 to 8.
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