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METHOD FOR SYNCHRONIZING TIME OF INSEMINATION IN
GILTS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Application Serial
No. 61/730,763, filed November 28, 2012.

FIELD OF THE INVENTION

[0002] The invention relates to methods and compositions for synchronizing the time of
insemination in gilts. More particularly, the invention relates to methods and compositions for
synchronizing the time of insemination in gilts using a gonadotropin-releasing hormone and a

hormone for synchronizing estrus.

BACKGROUND OF THE INVENTION

[0003] Gonadotropin-releasing hormone is a peptide of 10 amino acids and is also
known as luteinizing-hormone releasing hormone (LHRH). Gonadotropin-releasing hormone is
produced in the hypothalamus, and is responsible for the release of follicle-stimulating hormone
and luteinizing hormone from the pituitary gland. Gonadotropin-releasing hormone is released
from neurons in the hypothalmus, and plays a role in the complex regulation of follicle-
stimulating hormone and luteinizing hormone release. Follicle-stimulating hormone and
luteinizing hormone, in combination, regulate the functioning of the gonads to produce
testosterone in the testes and progesterone and estrogen in the ovaries, and regulate the
production and maturation of gametes. For example, follicle-stimulating hormone stimulates
the growth and recruitment of immature ovarian follicles in the ovary, ahd Iuteinizing hormone
triggers ovulation.

[0004] There are differences in gonadotropin-releasing hormone secretion between
females and males. In males, gonadotropin-releasing hormone is secreted in pulses at a
constant frequency, but in females the frequency of the pulses varies during the estrus cycle and
there is a large surge of gonadotropin-releasing hormone just before ovulation. Gonadotropin-
releasing hormone secretion is pulsatile in all vertebrates, and is necessary for correct

reproductive function. Thus, gonadotropin-releasing hormone controls a complex process of
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follicular growth, ovulation, and corpus luteum maintenance in the female, and spermatogenesis
in the male.

[0005] Gonadotropin-releasing hormone has been isolated and characterized as a
decapeptide. Synthetic forms of gonadotropin-releasing hormone are available and
modifications of the decapeptide structure of gonadotropin-releasing hormone have led to
multiple gonadotropin-releasing hormone analogs that either stimulate or suppress the release of
the gonadotropins, such as luteinizing hormone and follicle-stimulating hormone.

[0006] It is important to commercial swine production to maximize reproductive
efficiency to make swine production more profitable. Labor intensive methods are presently
required, such as daily checks for estrus, to increase the probability of success with artificial
insemination in swine, such as gilts and sows. Devoting time, manual labor, and materials costs
to daily checks for estrus detection is currently necessary because it is difficult to predict the
time of estrus (i.e., to predict the best time for insemination) without using methods requiring
daily estrus detection. Accordingly, simpler, less labor intensive, but equally effective methods
are needed to optimize the success of insemination of swine, including gilts and sows, to reduce
the labor costs, costs of materials, and to increase the profitability of swine production.

[0007] High sow replacement rates place significant pressures on replacement gilt
management to maintain consistent swine production flow. The variation associated with the
ovulatory process in gilts is one of the critically important issues related to optimizing
reproductive performance. Therefore, effective treatments to more precisely control ovulation
are needed so that all gilts in a group may be inseminated without the need for a daily regimen

for monitoring estrus.

SUMMARY OF THE INVENTION

[0008] Applicants have discovered effective treatments to more precisely control
ovulation in gilts so that the gilts in a group may be inseminated without the need for a daily
regimen for monitoring estrus. The methods and compositions described herein are much
simpler than daily estrus detection, but are unexpectedly as effective as a daily regimen for
monitoring estrus, in optimizing reproductive performance of gilts, including, but not limited to,
litter size and total piglets born alive.

[0009] In one embodiment, a method for synchronizing time of insemination in a gilt is
provided. The method comprises the steps of 1) administering to the gilt a hormone for

synchronizing estrus, 2) administering to the gilt a single dose of a gonadotropin-releasing
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hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration of the hormone for synchronizing estrus, and 3)
inseminating the gilt without estrus detection only one time on the sixth day after the last daily
administration of the hormone for synchronizing estrus.

[0010] In another embodiment, a method for synchronizing time of insemination in a
gilt is provided. The method comprises the steps of 1) administering to the gilt a hormone for
synchronizing estrus, administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus,
2) monitoring estrus on the fifth day after the last daily administration of the hormone for
synchronizing estrus, and then inseminating the gilt on the fifth day after the last daily
administration of the hormone for synchronizing estrus, if the gilt is in estrus, wherein the gilt is
inseminated in combination with administration of the gonadotropin-releasing hormone, and 3)
if the gilt is in estrus or is not in estrus on the fifth day after the last daily administration of the
hormone for synchronizing estrus, inseminating the gilt on the sixth day after the last daily
administration of the hormone for synchronizing estrus wherein estrus is not monitored on the
sixth day after the last daily administration of the hormone for synchronizing estrus.

[0011] In yet another embodiment, a method for synchronizing time of insemination in
a gilt is provided. The method comprises the steps of 1) administering to the gilt a hormone for
synchronizing estrus, administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus,
2) inseminating the gilt a first time at about 2 to about 7 hours after administration of the
gonadotropin-releasing hormone, and 3) inseminating the gilt a second time on the sixth day
after the last daily administration of the hormone for synchronizing estrus wherein the first and
second inseminations are done without monitoring estrus.

[0012] The embodiments described in the clauses below, or any combinations thereof,
are also contemplated for use in the invention.

[0013] L. A method for synchronizing time of insemination in a gilt, the method

comprising the steps of:
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administering to the gilt a hormone for synchronizing estrus;

administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration of the hormone for synchronizing estrus; and

inseminating the gilt, without monitoring estrus, only one time on the

sixth day after the last daily administration of the hormone for synchronizing estrus.

[0014] 2. The method according to clause 1 wherein the gonadotropin

releasing hormone has the formula

S
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or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R' and R? are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R!
and R? and the attached carbon form a carbocycle or heterocycle;

R is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R*, where R” and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,

heteroalkyl and haloalkyl.
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[0015] 3. The method according to clause 2 wherein the gonadotropin-
releasing hormone is selected from the group consisting of compounds of the formula of claim
2 wherein

a) R! is 1H-indol-3-yl-methyl , R? is hydrogen, X is CH,(CO)NH»; R’ is
hydrogen; and the configuration of the carbon to which R'is attached is R;

b) R is hydrogen, R? is hydrogen, X is CH,(CO)NH,; and R’ is

hydrogen;

¢)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R* is hydrogen, X is ethyl;
and R’ is hydrogen;

d)R'is 2-methylpropyl, R? is hydrogen, X is ethyl; and R’is hydrogen;

e) R'is 2-naphthlymethyl, R?is hydrogen, X is CH»(CO)NH;; and R is
hydrogen;

fyR' is t-butoxymethyl, R is hydrogen, X is ethyl; R’ is hydrogen; and
the configuration of the carbon to which R!is attached is R;

) R' is benzyl, R? is hydrogen, X is CH2(CO)NHa: R® is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R'is t-butoxymethyl, R is hydrogen, X is HN(CO)NH,; and R” is
hydrogen;

i) R' is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; and R’ is
hydrogen;

1 R'is methyl, R” is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R;

k) R' is 1H-indol-3-yl-methyl , R” is hydrogen, X is ethyl; R’ is methyl;
and the configuration of the carbon to which R' is attached is R;

D R'is methyl, R*is hydrogen, X is CH,(CO)NH;; R7is hydrogen; and
the configuration of the carbon to which R! is attached is R;

m) R'is 4-aminobutyl, R?is hydrogen, X is HN(CO)NHz; R is
hydrogen; and the configuration of the carbon to which R' is attached is R;

n) R'is methyl, R?is methyl, X is HN(CO)NH,; and RYis hydrogen; and

o) R'is ethyl, R*is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R' is attached is R.
[0016] 4. The method according to any one of clauses 1 to 3 wherein the

Iinsemination is an artificial insemination.
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[0017] 5. The method according to any one of clauses 1 to 4 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 1 ug to about 500 pg.

[0018] 6. The method according to any one of clauses 1 to 5 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 pg to about 300 pg.

[0019] 7. The method according to any one of clauses 1 to 6 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.

[0020] 8. The method according to any one of clauses 1 to 7 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[0021] 9. The method according to any one of clauses 1 to 8 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.
[0022] 10. The method of any one of clauses 1 to 9 wherein the
gonadotropin-releasing hormone is at a concentration of about 100 pg/mlL..

[0023] 11.  The method according to any one of clauses 1 to 10 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.

[0024] 12. The method of clause 11 wherein the gonadotropin-releasing
hormone is administered using a deposition catheter.

[0025] 13.  The method of clause 11 wherein the gonadotropin-releasing
hormone is administered by injection.

[0026] 14.  The method according to any one of clauses 1 to 13 wherein the
hormone is in acetate form.

[0027] 15.  The method according to any one of clauses 1 to 12 or 14 wherein
the hormone is administered in a composition comprising a gel.

[0028] 16.  The method according to clause 15 wherein the gel is a
polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.
[0029] 17.  The method according to clause 16 wherein the polysaccharide is
a cellulose and the cellulose is methylcellulose.

[0030] 18.  The method of clause 17 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.

[0031] 19.  The method of clause 18 wherein the gel is 1.2% methylcellulose.
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[0032] 20.  The method according to clause 15 wherein the gel has a viscosity
of about 200 cP to about 5,000 cP.
[0033] 21. The method of any one of clauses 1 to 12 or 14 to 20 wherein the

gonadotropin-releasing hormone is administered intravaginally.

[0034] 22.  The method of clause 21 wherein the gonadotropin-releasing
hormone is administered into the anterior vagina.

[0035] 23.  The method according to any one of clauses 1 to 22 wherein the

method results in fertility of the gilt.

[0036] 24, The method according to any one of clauses 2 to 23 wherein in
the formula X is H,CC(O)NH,, R, is hydrogen, and R; is
Hp
| N
N
H
[0037] 25. The method of any one of clauses 1 to 24 wherein the

gonadotropin-releasing hormone is triptorelin.

[0038] 26. The method of any one of clauses 1 to 25 wherein the hormone
that synchronizes estrus is altrenogest.

[0039] 27.  The method according to any one of clauses 1 to 12 or 14 to 26
wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[0040] 28. The method of any one of clauses 1 to 12 or 14 to 27 wherein the
gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.

[0041] 29. The method of any one of clauses 1 to 12 or 14 to 28 wherein the
gonadotropin-releasing hormone is in a composition further comprising a preservative.

[0042] 30. The method of clause 29 wherein the preservative is selected
from the group consisting of methylparaben and propylparaben.

[0043] 31. The method of any one of clauses 1 to 12 or 14 to 30 wherein the
gonadotropin-releasing hormone is in a composition and the composition comprises
methylparaben, propylparaben, sodium chloride, sodium citrate, L.-methionine, citric acid,
triptorelin, and methylcellulose.

[0044] 32.  The method of clause 31 wherein the composition comprises

methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
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about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per
volume, sodium citrate in an amount of about 0.186% weight per volume, L.-methionine in an
amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 cP to about 400 cP.

[0045] 33.  The method according to any one of clauses 1 to 14 or 21 to 26
wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,
and sterile water.

[0046] 34.  The method of clause 33 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

[0047] 35. The method of any one of clauses 1 to 34 further comprising the
step of exposing the gilt to a boar.

[0048] 36. The method of any one of clauses 1 to 35 wherein the hormone
for synchronizing estrus is administered by feeding.

[0049] 37. The method of any one of clauses 1 to 36 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[0050] 38. The method of any one of clauses 1 to 36 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last

daily administration of the hormone for synchronizing estrus.

[0051] 39, The method of any one of clauses 1 to 38 wherein the gilt is
inseminated about 24 to about 28 hours after administration of the gonadotropin-releasing
hormone.

[0052] 40. A method for synchronizing time of insemination in a gilt, the

method comprising the steps of:

administering to the gilt a hormone for synchronizing estrus;

administering to the gilt a single dose of a gonadotropin-releasing

hormone for synchronizing ovulation, without administration of any other hormone for
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synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus;

monitoring estrus on the fifth day after the last daily administration of the
hormone for synchronizing estrus, and then inseminating the gilt on the fifth day after the last
daily administration of the hormone for synchronizing estrus, if the gilt is in estrus, wherein the
gilt is inseminated in combination with administration of the gonadotropin-releasing hormone;

and

if the gilt is in estrus or is not in estrus on the fifth day after the last daily
administration of the hormone for synchronizing estrus, inseminating the gilt on the sixth day
after the last daily administration of the hormone for synchronizing estrus wherein estrus is not
monitored on the sixth day after the last daily administration of the hormone for synchronizing

estrus.

[0053] 41, The method according to clause 40 wherein the gonadotropin-

releasing hormone has the formula

X
N
O=
Q H e} K
T8l <7 P Dad
izt
< \ [N HN—,
HN o) %
NH 0 HO N % <
\
o) % HN Re RS N
X HN R )\
NH,,
— NH o) H,N
NH ©

or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R! and R? are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R'
and R” and the attached carbon form a carbocycle or heterocycle;

R’ is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,

heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R", where R’ and R*
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are in each instance independently selected from the group consisting of hydrogen, alkyl,
heteroalkyl and haloalkyl.
[0054] 42.  The method according to clause 41 wherein the gonadotropin-
releasing hormone is selected from the group consisting of compounds of the formula of claim
41 wherein

a) R! is 1H-indol-3-yl-methyl , R? is hydrogen, X is CH,(CO)NH,; R’ is
hydrogen; and the configuration of the carbon to which R'is attached is R;

b)R'is hydrogen, R” is hydrogen, X is CH,(CO)NH,; and R’ is
hydrogen;

¢)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R* is hydrogen, X is ethyl;
and R’ is hydrogen;

d)R'is 2-methylpropyl, R’ is hydrogen, X is ethyl; and R’ is hydrogen;

e) R'is 2-naphthlymethyl, R?is hydrogen, X is CH,(CO)NH;; and RYis
hydrogen;

HR'is t-butoxymethyl, R* is hydrogen, X is ethyl; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

2) R'is benzyl, R* is hydrogen, X is CH,(CO)NH,; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R is t-butoxymethyl, R? is hydrogen, X is HN(CO)NH,; and R’ is
hydrogen;

HR'is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; and R is
hydrogen;

1 R'is methyl, R” is hydrogen, X is hydrogen; R%is hydrogen; and the
configuration of the carbon to which R'is attached is R;

k) R' is 1H-indol-3-yl-methyl , R? is hydrogen, X is ethyl; R’ is methyl;
and the configuration of the carbon to which R! is attached is R;

DR'is methyl, R is hydrogen, X is CH2(CO)NH>; R’ is hydrogen; and
the configuration of the carbon to which R!is attached is R;

m) R'is 4-aminobutyl, R?is hydrogen, X is HN(CO)NHo; R is
hydrogen; and the configuration of the carbon to which R'is attached is R;

n) R! is methyl, R? is methyl, X is HN(CO)NH,; and R? is hydrogen; and

o) R'is ethyl, R?is hydrogen, X is hydrogen: R’ is hydrogen; and the

configuration of the carbon to which R!is attached is R.
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[0055] 43. The method according to any one of clauses 40 to 42 wherein the
insemination is an artificial insemination.
[0056] 44.  The method according to any one of clauses 40 to 43 wherein the

gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 1 ug to about 500 ug.

[0057] 45.  The method according to any one of clauses 40 to 44 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 ug to about 300 pg.

[0058] 46.  The method according to any one of clauses 40 to 45 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.

[0059] 47. The method according to any one of clauses 40 to 46 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[0060] 48. The method according to any one of clauses 40 to 47 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.
[0061] 49, The method of any one of clauses 40 to 48 wherein the
gonadotropin-releasing hormone is at a concentration of about 100 ng/mL.

[0062] 50.  The method according to any one of clauses 40 to 49 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.

[0063] 51.  The method of clause 50 wherein the gonadotropin-releasing
hormone is administered using a deposition catheter.

[0064] 52.  The method of clause 50 wherein the gonadotropin-releasing
hormone is administered by injection.

[0065] 53. The method according to any one of clauses 40 to 52 wherein the
gonadotropin-releasing hormone in acetate form.

[0066] 54. The method according to any one of clauses 40 to 51 or 53
wherein the gonadotropin-releasing hormone is administered in a composition comprising a gel.
[0067] 55.  The method according to clause 54 wherein the gel is a
polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.

[0068] 56.  The method according to clause 55 wherein the polysaccharide is

a cellulose and the cellulose is methylcellulose.
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[0069] 57.  The method of clause 56 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.
[0070] 58.  The method of clause 57 wherein the gel is 1.2% methylcellulose.
[0071] 59.  The method according to clause 54 wherein the gel has a viscosity
of about 200 cP to about 5,000 cP.
[0072] 60. The method of any one of clauses 40 to 51 or 53 to 59 wherein

the gonadotropin-releasing hormone is administered intravaginally.
[0073] 61.  The method of clause 60 wherein the gonadotropin-releasing

hormone is administered into the anterior vagina.

[0074] 62.  The method according to any one of clauses 40 to 61 wherein the
method results in fertility of the gilt.
[0075] 63. The method according to any one of clauses 41 to 62 wherein in
the formula X is H,CC(O)NH;, R, is hydrogen, and R is
CH,
o
N
[0076] 64. The method of any one of clauses 40 to 63 wherein the

gonadotropin-releasing hormone is triptorelin.

[0077] 65. The method of any one of clauses 40 to 64 wherein the hormone
that synchronizes estrus is altrenogest.

[0078] 66. The method according to any one of clauses 40 to 51 or 53 to 65
wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[0079] 67. The method of any one of clauses 40 to 51 or 53 to 66 wherein
the gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.
[0080] 68. The method of any one of clauses 40 to 51 or 53 to 67 wherein
the gonadotropin-releasing hormone is in a composition further comprising a preservative.
[0081] 69. The method of clause 68 wherein the preservative is selected
from the group consisting of methylparaben and propylparaben.

[0082] 70. The method of any one of clauses 40 to 51 or 53 to 69 wherein

the gonadotropin-releasing hormone is in a composition and the composition comprises
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methylparaben, propylparaben, sodium chloride, sodium citrate, L.-methionine, citric acid,
triptorelin, and methylcellulose.

[0083] 71.  The method of clause 70 wherein the composition comprises
methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per
volume, sodium citrate in an amount of about 0.186% weight per volume, L-methionine in an
amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 cP to about 400 cP.

[0084] 72.  The method according to any one of clauses 40 to 53 or 60 to 65
wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,
and sterile water.

[0085] 73.  The method of clause 72 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodinvm hydrogen phosphate.

[0086] 74.  The method of any one of clauses 40 to 73 further comprising the
step of exposing the gilt to a boar.

[0087] 75. The method of any one of clauses 40 to 74 wherein the hormone
for synchronizing estrus is administered by feeding.

[0088] 76. The method of any one of clauses 40 to 75 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[0089] 77. The method of any one of clauses 40 to 75 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last
daily administration of the hormone for synchronizing estrus.

[0090] 78.  The method of any one of clauses 40 to 77 wherein the gilt is
inseminated the first time within about two hours of the time of administration of the
gonadotropin-releasing hormone, if the gilt is in estrus on the fifth day after the last daily

administration of the hormone for synchronizing estrus.
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[0091] 79.  The method of any one of clauses 40 to 78 wherein the gilt is
inseminated on the sixth day about 24 to about 28 hours after administration of the
gonadotropin-releasing hormone.

[0092] 80. A method for synchronizing time of insemination in a gilt, the
method comprising the steps of:

administering to the gilt a hormone for synchronizing estrus;

administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus;

inseminating the gilt a first time at about 2 to about 7 hours after

administration of the gonadotropin-releasing hormone; and

inseminating the gilt a second time on the sixth day after the last daily
administration of the hormone for synchronizing estrus wherein the first and second

inseminations are done without monitoring estrus.

[0093] 81.  The method according to clause 80 wherein the gonadotropin-
releasing hormone has the formula
X
\
NH

H
b« 5 § hoe
HN N "e
NH 0o HO
$ R2 e
\_ ™ H2N)\NH2

or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R' and R? are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R'

and R” and the attached carbon form a carbocycle or heterocycle;
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R’ is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R*, where R” and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,
heteroalkyl and haloalkyl.
[0094] 82.  The method according to clause 81 wherein the gonadotropin-
releasing hormone is selected from the group consisting of compounds of the formula of claim
81 wherein

a) R'is 1H-indol-3-yl-methyl , R* is hydrogen, X is CH,(CO)NH,; R’ is

hydrogen; and the configuration of the carbon to which R' is attached is R;

b) R'is hydrogen, R?is hydrogen, X is CH,(CO)NH>; and R’ is

hydrogen;

¢)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R is hydrogen, X is ethyl;
and R® is hydrogen;

d) R is 2-methylpropyl, R?is hydrogen, X is ethyl; and R’ is hydrogen;

e) R is 2-naphthlymethyl, R* is hydrogen, X is CHa(CO)NH,; and R’ is
hydrogen;

R is t-hutoxymethyl, R is hydrogen, X is ethyl; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

2) R'is benzyl, R? is hydrogen, X is CH,(CO)NH,; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R' is t-butoxymethyl, R? is hydrogen, X is HN(CO)NH,; and R” is
hydrogen;

i) R' is 1H-indol-3-yl-methyl , R is hydrogen, X is ethyl; and R’ is
hydrogen;

i R'is methyl, R’ is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R!is attached is R;

k) R'is 1H-indol-3-yl-methyl , R? is hydrogen, X is ethyl; R® is methyl;
and the configuration of the carbon to which R!is attached is R;

)] R!is methyl, R%is hydrogen, X is CH,(CO)NH2; R’is hydrogen; and
the configuration of the carbon to which R!is attached is R;

m) R is 4-aminobutyl, R? is hydrogen, X is HN(CO)NH,; R is

hydrogen; and the configuration of the carbon to which R!is attached is R;
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n) R' is methyl, R? is methyl, X is HN(CO)NH,; and R’ is hydrogen; and

0)R'is ethyl, R? is hydrogen, X is hydrogen: R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R.
[0095] 83.  The method according to any one of clause 80 to 82 wherein the
insemination is an artificial insemination.
[0096] 84.  The method according to any one of clauses 80 to 83 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 1 ug to about 500 pg.
[0097] 85.  The method according to any one of clauses 80 to 84 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 ug to about 300 pg.
[0098] 86.  The method according to any one of clauses 80 to 85 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.
[0099] 87. The method according to any one of clauses 80 to 86 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[00100] 88.  The method according to any one of clauses 80 to 87 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mlL.
[00101] 89. The method of any one of clauses 80 to 88 wherein the
gonadotropin-releasing hormone is at a concentration of about 100 ng/mL.
[00102] 90.  The method according to any one of clauses 80 to 89 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.
[00103] 91.  The method of clause 90 wherein the gonadotropin-releasing
hormone is administered using a deposition catheter.
[00104] 92.  The method of clause 90 wherein the gonadotropin-releasing
hormone is administered by injection.
[00105] 93.  The method according to any one of clauses 80 to 92 wherein the
gonadotropin-releasing hormone in acetate form.
[00106] 94, The method according to any one of clauses 80 to 91 or 93
wherein the gonadotropin-releasing hormone is administered in a composition comprising a gel.
[00107] 95.  The method according to clause 94 wherein the gel is a

polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.
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[00108] 96.  The method according to clause 95 wherein the polysaccharide is
a cellulose and the cellulose is methylcellulose.
[00109] 97.  The method of clause 96 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.
[00110] 98.  The method of clause 97 wherein the gel is 1.2% methylcellulose.
[00111] 99.  The method according to clause 94 wherein the gel has a viscosity
of about 200 cP to about 5,000 cP.
[00112] 100. The method of any one of clauses 90 to 91 or 93 to 99 wherein
the gonadotropin-releasing hormone is administered intravaginally.
[00113] 101.  The method of clause 100 wherein the gonadotropin-releasing
hormone is administered into the anterior vagina.
[00114] 102.  The method according to any one of clauses 80 to 101 wherein
the method results in fertility of the gilt.
[00115] 103.  The method according to any one of clauses 81 to 102 wherein in
the formula X is HoCC(O)NH>, R, is hydrogen, and R, is
Ho
B
N
[00116] 104.  The method of any one of clauses 80 to 103 wherein the

gonadotropin-releasing hormone is triptorelin.

[00117] 105.  The method of any one of clauses 80 to 104 wherein the hormone
that synchronizes estrus is altrenogest.

[00118] 106.  The method according to any one of clauses 80 to 91 or 93 to 105
wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[00119] 107.  The method of any one of clauses 80 to 91 or 93 to 106 wherein
the gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.
[00120] 108.  The method of any one of clauses 80 to 91 or 93 to 107 wherein
the gonadotropin-releasing hormone is in a composition further comprising a preservative.
[00121] 109.  The method of clause 108 wherein the preservative is selected

from the group consisting of methylparaben and propylparaben.
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[00122] 110.  The method of any one of clauses 80 to 91 or 93 to 109 wherein
the gonadotropin-releasing hormone is in a composition and the composition comprises
methylparaben, propylparaben, sodium chloride, sodium citrate, L-methionine, citric acid,
triptorelin, and methylcellulose.

[00123] 111.  The method of clause 110 wherein the composition comprises
methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per
volume, sodium citrate in an amount of about 0.186% weight per volume, L-methionine in an
amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 cP to about 400 cP.

[00124] 112.  The method according to any one of clauses 80 to 93 or 100 to
105 wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,
and sterile water.

[00125] 113, The method of clause 112 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

[00126] 114, The method of any one of clauses 80 to 113 further comprising
the step of exposing the gilt to a boar.

[00127] 115.  The method of any one of clauses 80 to 114 wherein the hormone
for synchronizing estrus is administered by feeding.

[00128] 116.  The method of any one of clauses 80 to 115 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[00129] 117.  The method of any one of clauses 80 to 115 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last
daily administration of the hormone for synchronizing estrus.

[00130] 118.  The method of any one of clauses 80 to 117 wherein the gilt is
inseminated the first time about 2 to about 4 hours after administration of the gonadotropin-

releasing hormone.
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[00131] 119. The method of any one of clauses 80 to 118 wherein the gilt is
inseminated the second time about 24 to about 28 hours after administration of the

gonadotropin-releasing hormone.

[00132] 120. The method of any one of clauses 80 to 119 wherein the gilt is
inseminated the first time about 2 to about 3 hours after administration of the gonadotropin-

releasing hormone.

[00133] 121.  The method of any one of clauses 1 to 120 wherein the litter
size of the gilt is similar to the litter size of control gilts inseminated based on daily estrus
detection.

[00134] 122.  The method of any one of clauses 1 to 121 wherein the total

piglets born alive to the gilt is similar to the total piglets born alive to control gilts inseminated

based on daily estrus detection.

[00134a] The invention as described relates to a method for synchronizing time of
ovulation in a gilt, the method comprising the steps of: administering to the gilt a hormone for
synchronizing estrus for one or more days; administering to the gilt a single dose of a
gonadotropin-releasing hormone for synchronizing ovulation, without administration of any
other hormone for synchronizing ovulation, wherein the gonadotropin-releasing hormone is
administered on the fifth day after the last daily administration of the hormone for
synchronizing estrus; and inseminating the gilt, without monitoring estrus, only one time on

the sixth day after the last daily administration of the hormone for synchronizing estrus.

Date Regue/Date Received 2021-05-18
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BRIEF DESCRIPTION OF THE DRAWINGS

[00135] FIGURE 1 shows the cumulative percentage of gilts, which ovulated after
administration of vehicle gel at 96 hours (VG 96) or triptorelin gel containing 200 ug
triptorelin at 96 hours (TG 96), 120 hours (TG 120) or 144 hours (TG 144) after last
MATRIX® feeding in replicate 1.

[00136] FIGURE 2 shows the cumulative percentage of gilts, which ovulated after
administration of vehicle gel at 96 hours (VG 96) or triptorelin gel containing 200 ug
triptorelin at 96 hours (TG 96), 120 hours (TG 120) or 144 hours (TG 144) after last
MATRIX® feeding in replicate 2.

[00137] FIGURE 3 shows the cumulative percentage of gilts, which ovulated after
administration of vehicle gel at 96 hours (VG 96) or triptorelin gel containing 200 pg
triptorelin at 96 hours (TG 96), 120 hours (TG 120) or 144 hours (TG 144) after last
MATRIX® feeding in replicates 1 and 2 combined.

[00138] FIGURE 4 shows the mean cumulative percentage of gilts, which ovulated
after administration of vehicle or, triptorelin gel containing 100, 200, or 400 mcg triptorelin

at 120 hours after last feeding of MATRIX®.

Date Regue/Date Received 2021-05-18
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DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS

[00139] Applicants have discovered the methods, kits, and compositions described herein
that provide for effective treatments to more precisely control ovulation in gilts so that the gilts
in a group can be inseminated without the need for a daily regimen for monitoring estrus. The
methods and compositions described herein are much simpler than daily estrus detection, but
are unexpectedly as effective in optimizing reproductive performance as a daily regimen for
monitoring estrus, including, but not limited to, litter size and total piglets born alive.

[00140] In one embodiment, a method for synchronizing time of insemination in a gilt is
provided. The method comprises the steps of 1) administering to the gilt a hormone for
synchronizing estrus, 2) administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration of the hormone for synchronizing estrus, and 3)
inseminating the gilt, without monitoring estrus, only one time on the sixth day after the last
daily administration of the hormone for synchronizing estrus.

[00141] In another embodiment, a method for synchronizing time of insemination in a
gilt is provided. The method comprises the steps of 1) administering to the gilt a hormone for
synchronizing estrus, 2) administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus,
3) monitoring estrus on the fifth day after the last daily administration of the hormone for
synchronizing estrus, and then inseminating the gilt on the fifth day after the last daily
administration of the hormone for synchronizing estrus, if the gilt is in estrus, wherein the gilt is
inseminated in combination with administration of the gonadotropin-releasing hormone, and 4)
if the gilt is in estrus or is not in estrus on the fifth day after the last daily administration of the
hormone for synchronizing estrus, inseminating the gilt on the sixth day after the last daily
administration of the hormone for synchronizing estrus wherein estrus is not monitored on the
sixth day after the last daily administration of the hormone for synchronizing estrus.

[00142] In yet another embodiment, a method for synchronizing time of insemination in
a gilt is provided. The method comprises the steps of 1) administering to the gilt a hormone for

synchronizing estrus, 2) administering to the gilt a single dose of a gonadotropin-releasing
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hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus,
3) inseminating the gilt a first time at about 2 to about 7 hours after administration of the
gonadotropin-releasing hormone, and 4) inseminating the gilt a second time on the sixth day
after the last daily administration of the hormone for synchronizing estrus wherein the first and
second inseminations are done without monitoring estrus. For each of the above-described
embodiments any of the features, or combinations thereof, described in the Detailed Description
of the Hlustrative Embodiments section of this patent application are applicable.

[00143] For example, the embodiments described in the clauses below, or any
combinations thereof, are contemplated for use in the methods and compositions of the
invention.

[00144] 1. A method for synchronizing time of insemination in a gilt, the
method comprising the steps of:

administering to the gilt a hormone for synchronizing estrus;

administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration of the hormone for synchronizing estrus; and

inseminating the gilt, without monitoring estrus, only one time on the

sixth day after the last daily administration of the hormone for synchronizing estrus.

[00145] 2. The method according to clause 1 wherein the gonadotropin

releasing hormone has the formula
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X
\
NH

\\\\

Q

U Q} .
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RS
R2
»
NH,

H,N

or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein
R' and R” are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R'
and R” and the attached carbon form a carbocycle or heterocycle;
R’ is hydrogen or alkyl; and
X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)N R’R*, where R and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,
heteroalkyl and haloalkyl.
[00146] 3. The method according to clause 2 wherein the gonadotropin-
releasing hormone is selected from the group consisting of compounds of the formula of claim
2 wherein
a) R! is 1H-indol-3-yl-methyl , R? is hydrogen, X is CH,(CO)NH,; R’ is
hydrogen; and the configuration of the carbon to which R! is attached is R;
b)R'is hydrogen, R” is hydrogen, X is CH»(CO)NH,; and R’ is
hydrogen;
c)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R* is hydrogen, X is ethyl;
and R is hydrogen;
d)Ris 2-methylpropyl, R%is hydrogen, X is ethyl; and R’is hydrogen;
e) R! is 2-naphthlymethyl, R? is hydrogen, X is CH,(CO)NH,; and R” is
hydrogen;
fR' is t-butoxymethyl, R*is hydrogen, X is ethyl; R is hydrogen; and

the configuration of the carbon to which R!is attached is R;
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) R! is benzyl, R* is hydrogen, X is CH,(CO)NH,; R® is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R'is t-butoxymethyl, R? is hydrogen, X is HN(CO)NH,; and R” is
hydrogen;

i) R' is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; and R’ is
hydrogen;

1 R'is methyl, R” is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R;

k) R' is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; R’ is methyl;
and the configuration of the carbon to which R' is attached is R;

D R'is methyl, R%is hydrogen, X is CH2(CO)NH; R’ is hydrogen; and
the configuration of the carbon to which R' is attached is R;

m) R'is 4-aminobutyl, R?is hydrogen, X is HN(CO)NH;; R is
hydrogen; and the configuration of the carbon to which R'is attached is R;

n) R' is methyl, R? is methyl, X is HN(CO)NHy; and R’ is hydrogen; and

o) R'is ethyl, R?is hydrogen, X is hydrogen: R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R.
[00147] 4. The method according to any one of clauses 1 to 3 wherein the
insemination is an artificial insemination.
[00148] 5. The method according to any one of clauses 1 to 4 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 1 ug to about 500 ug.
[00149] 6. The method according to any one of clauses 1 to 5 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 ug to about 300 pg.
[00150] 7. The method according to any one of clauses 1 to 6 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.
[00151] 8. The method according to any one of clauses 1 to 7 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[00152] 9. The method according to any one of clauses 1 to 8 wherein the

gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.
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10. The method of any one of clauses 1 to 9 wherein the gonadotropin-releasing

hormone is at a concentration of about 100 pg/mL..

[00153] 11.  The method according to any one of clauses 1 to 10 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.

[00154] 12.  The method of clause 11 wherein the gonadotropin-releasing
hormone is administered using a deposition catheter.

[00155] 13.  The method of clause 11 wherein the gonadotropin-releasing
hormone is administered by injection.

[00156] 14.  The method according to any one of clauses 1 to 13 wherein the
hormone is in acetate form.

[00157] 15.  The method according to any one of clauses 1 to 12 or 14 wherein

the hormone is administered in a composition comprising a gel.

[00158] 16. The method according to clause 15 wherein the gel is a
polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.
[00159] 17.  The method according to clause 16 wherein the polysaccharide is
a cellulose and the cellulose is methylcellulose.

[00160] 18.  The method of clause 17 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.

[00161] 19.  The method of clause 18 wherein the gel is 1.2% methylcellulose.
[00162] 20.  The method according to clause 15 wherein the gel has a viscosity
of about 200 cP to about 5,000 cP.

[00163] 21. The method of any one of clauses 1 to 12 or 14 to 20 wherein the

gonadotropin-releasing hormone is administered intravaginally.

[00164] 22.  The method of clause 21 wherein the gonadotropin-releasing
hormone is administered into the anterior vagina.

[00165] 23. The method according to any one of clauses 1 to 22 wherein the
method results in fertility of the gilt.

[00166] 24.  The method according to any one of clauses 2 to 23 wherein in
the formula X is HCC(O)NH>, R, is hydrogen, and R; is



CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

25
CHy
0

H
[00167] 25. The method of any one of clauses 1 to 24 wherein the
gonadotropin-releasing hormone is triptorelin.
[00168] 26. The method of any one of clauses 1 to 25 wherein the hormone
that synchronizes estrus is altrenogest.
[00169] 27.  The method according to any one of clauses 1 to 12 or 14 to 26

wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[00170] 28. The method of any one of clauses 1 to 12 or 14 to 27 wherein the
gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.

[00171] 29. The method of any one of clauses 1 to 12 or 14 to 28 wherein the
gonadotropin-releasing hormone is in a composition further comprising a preservative.

[00172] 30. The method of clause 29 wherein the preservative is selected
from the group consisting of methylparaben and propylparaben.

[00173] 31. The method of any one of clauses 1 to 12 or 14 to 30 wherein the
gonadotropin-releasing hormone is in a composition and the composition comprises
methylparaben, propylparaben, sodium chloride, sodium citrate, L-methionine, citric acid,
triptorelin, and methylcellulose.

[00174] 32.  The method of clause 31 wherein the composition comprises
methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per
volume, sodium citrate in an amount of about 0.186% weight per volume, L-methionine in an
amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 ¢P to about 400 cP.

[00175] 33.  The method according to any one of clauses 1 to 14 or 21 to 26
wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,

and sterile water.
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[00176] 34.  The method of clause 33 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

[00177] 35. The method of any one of clauses 1 to 34 further comprising the
step of exposing the gilt to a boar.

[00178] 36. The method of any one of clauses 1 to 35 wherein the hormone
for synchronizing estrus is administered by feeding.

[00179] 37. The method of any one of clauses 1 to 36 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[00180] 38. The method of any one of clauses 1 to 36 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last

daily administration of the hormone for synchronizing estrus.

[00181] 39.  The method of any one of clauses 1 to 38 wherein the gilt is
inseminated about 24 to about 28 hours after administration of the gonadotropin-releasing
hormone.

[00182] 40. A method for synchronizing time of insemination in a gilt, the

method comprising the steps of:

administering to the gilt a hormone for synchronizing estrus;

administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus;

monitoring estrus on the fifth day after the last daily administration of the
hormone for synchronizing estrus, and then inseminating the gilt on the fifth day after the last
daily administration of the hormone for synchronizing estrus, if the gilt is in estrus, wherein the
gilt is inseminated in combination with administration of the gonadotropin-releasing hormone;

and
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if the gilt is in estrus or is not in estrus on the fifth day after the last daily
administration of the hormone for synchronizing estrus, inseminating the gilt on the sixth day
after the last daily administration of the hormone for synchronizing estrus wherein estrus is not

monitored on the sixth day after the last daily administration of the hormone for synchronizing

estrus.
[00183] 41.  The method according to clause 40 wherein the gonadotropin-
releasing hormone has the formula
X
NH
o\/
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or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R' and R? are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R!
and R? and the attached carbon form a carbocycle or heterocycle;

R is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R*, where R” and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,
heteroalkyl and haloalkyl.
[00184] 42. The method according to clause 41 wherein the gonadotropin-
releasing hormone is selected from the group consisting of compounds of the formula of claim
41 wherein

a) R'is 1H-indol-3-yl-methyl , R* is hydrogen, X is CH,(CO)NH,; R’ is

hydrogen; and the configuration of the carbon to which R'is attached is R;
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b) R' is hydrogen, R? is hydrogen, X is CH,(CO)NHy; and R’ is
hydrogen;

¢)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R? is hydrogen, X is ethyl;
and R is hydrogen;

d)R'is 2-methylpropyl, R* is hydrogen, X is ethyl; and R’is hydrogen;

e) R is 2-naphthlymethyl, R* is hydrogen, X is CH,(CO)NH,; and R’ is
hydrogen;

fyR' is t-butoxymethyl, R” is hydrogen, X is ethyl; R is hydrogen; and
the configuration of the carbon to which R’ is attached is R;

2) R'is benzyl, R* is hydrogen, X is CH,(CO)NH,; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R' is t-butoxymethyl, R? is hydrogen, X is HN(CO)NH,; and R” is
hydrogen;

i) R'is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; and R’ is
hydrogen;

1 R'is methyl, R* is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R;

K R'is 1H-indol-3-yl-methyl , R is hydrogen, X is ethyl; R’ is methyl;
and the configuration of the carbon to which R! is attached is R;

DR'is methyl, R is hydrogen, X is CH2(CO)NH>; R’ is hydrogen; and
the configuration of the carbon to which R! is attached is R;

m) R'is 4-aminobutyl, R?is hydrogen, X is HN(CO)NH,; R is
hydrogen; and the configuration of the carbon to which R' is attached is R;

n) R is methyl, R” is methyl, X is HN(CO)NH,; and R’ is hydrogen; and

o) R'is ethyl, R? is hydrogen, X is hydrogen; R’ is hydrogen; and the

configuration of the carbon to which R'is attached is R.

[00185] 43. The method according to any one of clauses 40 to 42 wherein the
insemination is an artificial insemination.

[00186] 44, The method according to any one of clauses 40 to 43 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective

amount of the gonadotropin-releasing hormone is about 1 pug to about 500 pg.
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[00187] 45.  The method according to any one of clauses 40 to 44 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 pg to about 300 pg.

[00188] 46.  The method according to any one of clauses 40 to 45 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.

[00189] 47.  The method according to any one of clauses 40 to 46 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[00190] 48.  The method according to any one of clauses 40 to 47 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.
[00191] 49, The method of any one of clauses 40 to 48 wherein the
gonadotropin-releasing hormone is at a concentration of about 160 pg/mlL.

[00192] 50.  The method according to any one of clauses 40 to 49 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.

[00193] 51.  The method of clause 50 wherein the gonadotropin-releasing

hormone is administered using a deposition catheter.

[00194] 52.  The method of clause 50 wherein the gonadotropin-releasing
hormone is administered by injection.

[00195] 53.  The method according to any one of clauses 40 to 52 wherein the
gonadotropin-releasing hormone in acetate form.

[00196] 54.  The method according to any one of clauses 40 to 51 or 53
wherein the gonadotropin-releasing hormone is administered in a composition comprising a gel.
[00197] 55.  The method according to clause 54 wherein the gel is a
polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.
[00198] 56.  The method according to clause 55 wherein the polysaccharide is
a cellulose and the cellulose is methylcellulose.

[00199] 57.  The method of clause 56 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.

[00200] 58.  The method of clause 57 wherein the gel is 1.2% methylcellulose.
[00201] 59.  The method according to clause 54 wherein the gel has a viscosity

of about 200 cP to about 5,000 cP.
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[00202] 60. The method of any one of clauses 40 to 51 or 53 to 59 wherein
the gonadotropin-releasing hormone is administered intravaginally.
[00203] 61.  The method of clause 60 wherein the gonadotropin-releasing
hormone is administered into the anterior vagina.
[00204] 62.  The method according to any one of clauses 40 to 61 wherein the
method results in fertility of the gilt.
[00205] 63.  The method according to any one of clauses 41 to 62 wherein in
the formula X is HCC(O)NH>, R; is hydrogen, and R is

CH,

s

N

[00206] 64. The method of any one of clauses 40 to 63 wherein the

gonadotropin-releasing hormone is triptorelin.

[00207] 65. The method of any one of clauses 40 to 64 wherein the hormone
that synchronizes estrus is altrenogest.

[00208] 66. The method according to any one of clauses 40 to 51 or 53 to 65
wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[00209] 67. The method of any one of clauses 40 to 51 or 53 to 66 wherein
the gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.
[00210] 68. The method of any one of clauses 40 to 51 or 53 to 67 wherein
the gonadotropin-releasing hormone is in a composition further comprising a preservative.
[00211] 69. The method of clause 68 wherein the preservative is selected
from the group consisting of methylparaben and propylparaben.

[00212] 70. The method of any one of clauses 40 to 51 or 53 to 69 wherein
the gonadotropin-releasing hormone is in a composition and the composition comprises
methylparaben, propylparaben, sodium chloride, sodium citrate, L-methionine, citric acid,
triptorelin, and methylcellulose.

[00213] 71.  The method of clause 70 wherein the composition comprises
methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per

volume, sodium citrate in an amount of about 0.186% weight per volume, L-methionine in an
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amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 cP to about 400 cP.

[00214] 72.  The method according to any one of clauses 40 to 53 or 60 to 65
wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,
and sterile water.

[00215] 73.  The method of clause 72 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

[00216] 74.  The method of any one of clauses 40 to 73 further comprising the
step of exposing the gilt to a boar.

[00217] 75.  The method of any one of clauses 40 to 74 wherein the hormone
for synchronizing estrus is administered by feeding.

[00218] 76. The method of any one of clauses 40 to 75 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[00219] 77. The method of any one of clauses 40 to 75 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last
daily administration of the hormone for synchronizing estrus.

[00220] 78. The method of any one of clauses 40 to 77 wherein the gilt is
inseminated the first time within about two hours of the time of administration of the
gonadotropin-releasing hormone, if the gilt is in estrus on the fifth day after the last daily
administration of the hormone for synchronizing estrus.

[00221] 79. The method of any one of clauses 40 to 78 wherein the gilt is
inseminated on the sixth day about 24 to about 28 hours after administration of the
gonadotropin-releasing hormone.

[00222] 80. A method for synchronizing time of insemination in a gilt, the
method comprising the steps of:

administering to the gilt a hormone for synchronizing estrus;
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administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the

fifth day after the last daily administration to the gilt of the hormone for synchronizing estrus;

inseminating the gilt a first time at about 2 to about 7 hours after

administration of the gonadotropin-releasing hormone; and

inseminating the gilt a second time on the sixth day after the last daily
administration of the hormone for synchronizing estrus wherein the first and second

inseminations are done without monitoring estrus.

[00223] 81.  The method according to clause 80 wherein the gonadotropin-
releasing hormone has the formula
X
N
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or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R and R? are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R’
and R? and the attached carbon form a carbocycle or heterocycle;

R’ is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R?, where R and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,

heteroalkyl and haloalkyl.



CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

33

[00224] 82.  The method according to clause 81 wherein the gonadotropin-releasing
hormone is selected from the group consisting of compounds of the formula of claim 81
wherein

a) R! is 1H-indol-3-yl-methyl , R? is hydrogen, X is CH,(CO)NH»; R’ is
hydrogen; and the configuration of the carbon to which R'is attached is R;

b) R is hydrogen, R? is hydrogen, X is CH,(CO)NH,; and R’ is

hydrogen;

¢)R'is 1H-1-benzyl-imidazol-4-yl-methyl , R* is hydrogen, X is ethyl;
and R’ is hydrogen;

d)R'is 2-methylpropyl, R? is hydrogen, X is ethyl; and R’is hydrogen;

e) R'is 2-naphthlymethyl, R?is hydrogen, X is CH»(CO)NH;; and R is
hydrogen;

fyR' is t-butoxymethyl, R is hydrogen, X is ethyl; R’ is hydrogen; and
the configuration of the carbon to which R!is attached is R;

) R' is benzyl, R? is hydrogen, X is CH2(CO)NHa: R® is hydrogen; and
the configuration of the carbon to which R! is attached is R;

h) R'is t-butoxymethyl, R is hydrogen, X is HN(CO)NH,; and R” is
hydrogen;

i) R' is 1H-indol-3-yl-methyl , R* is hydrogen, X is ethyl; and R’ is
hydrogen;

1 R'is methyl, R” is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R'is attached is R;

k) R' is 1H-indol-3-yl-methyl , R” is hydrogen, X is ethyl; R’ is methyl;
and the configuration of the carbon to which R' is attached is R;

D R'is methyl, R*is hydrogen, X is CH,(CO)NH;; R7is hydrogen; and
the configuration of the carbon to which R! is attached is R;

m) R'is 4-aminobutyl, R?is hydrogen, X is HN(CO)NHz; R is
hydrogen; and the configuration of the carbon to which R' is attached is R;

n) R'is methyl, R?is methyl, X is HN(CO)NH,; and RYis hydrogen; and

o) R'is ethyl, R*is hydrogen, X is hydrogen; R’ is hydrogen; and the
configuration of the carbon to which R' is attached is R.
[00225] 83.  The method according to any one of clause 80 to 82 wherein the

Iinsemination is an artificial insemination.
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[00226] 84.  The method according to any one of clauses 80 to 83 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 1 ug to about 500 pg.

[00227] 85.  The method according to any one of clauses 80 to 84 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 100 pg to about 300 pg.

[00228] 86.  The method according to any one of clauses 80 to 85 wherein the
gonadotropin-releasing hormone is administered in an effective amount and the effective
amount of the gonadotropin-releasing hormone is about 200 ug.

[00229] 87.  The method according to any one of clauses 80 to 86 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.
[00230] 88. The method according to any one of clauses 80 to 87 wherein the
gonadotropin-releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.
[00231] 89. The method of any one of clauses 80 to 88 wherein the
gonadotropin-releasing hormone is at a concentration of about 100 pg/mlL..

[00232] 90.  The method according to any one of clauses 80 to 89 wherein the
dose of the gonadotropin-releasing hormone is administered using a method selected from the
group consisting of use of a deposition catheter, manual administration, and injection.

[00233] 91.  The method of clause 90 wherein the gonadotropin-releasing
hormone is administered using a deposition catheter.

[00234] 92.  The method of clause 90 wherein the gonadotropin-releasing
hormone is administered by injection.

[00235] 93.  The method according to any one of clauses 80 to 92 wherein the
gonadotropin-releasing hormone in acetate form.

[00236] 94, The method according to any one of clauses 80 to 91 or 93
wherein the gonadotropin-releasing hormone is administered in a composition comprising a gel.
[00237] 95.  The method according to clause 94 wherein the gel is a
polysaccharide selected from the group consisting of celluloses, dextrans, and alginates.
[00238] 96.  The method according to clause 95 wherein the polysaccharide is
a cellulose and the cellulose is methylcellulose.

[00239] 97.  The method of clause 96 wherein the gel comprises about 0.5
weight % to about 4.0 weight % of methylcellulose.

[00240] 98.  The method of clause 97 wherein the gel is 1.2% methylcellulose.
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[00241] 99.  The method according to clause 94 wherein the gel has a viscosity
of about 200 cP to about 5,000 cP.
[00242] 100.  The method of any one of clauses 90 to 91 or 93 to 99 wherein
the gonadotropin-releasing hormone is administered intravaginally.
[00243] 101.  The method of clause 100 wherein the gonadotropin-releasing
hormone is administered into the anterior vagina.
[00244] 102.  The method according to any one of clauses 80 to 101 wherein
the method results in fertility of the gilt.
[00245] 103, The method according to any one of clauses 81 to 102 wherein in
the formula X is H,CC(O)NH,, R, is hydrogen, and R; is

H

|
H
[00246] 104.  The method of any one of clauses 80 to 103 wherein the
gonadotropin-releasing hormone is triptorelin.

[00247] 105.  The method of any one of clauses 80 to 104 wherein the hormone
that synchronizes estrus is altrenogest.

[00248] 106.  The method according to any one of clauses 80 to 91 or 93 to 105
wherein the gonadotropin-releasing hormone is in a composition and the composition further
comprises a stabilizer wherein the stabilizer is L-methionine.

[00249] 107.  The method of any one of clauses 80 to 91 or 93 to 106 wherein
the gonadotropin-releasing hormone is in a composition with a pH of about 5 to about 6.
[00250] 108.  The method of any one of clauses 80 to 91 or 93 to 107 wherein
the gonadotropin-releasing hormone is in a composition further comprising a preservative.
[00251] 109.  The method of clause 108 wherein the preservative is selected
from the group consisting of methylparaben and propylparaben.

[00252] 110.  The method of any one of clauses 80 to 91 or 93 to 109 wherein
the gonadotropin-releasing hormone is in a composition and the composition comprises
methylparaben, propylparaben, sodium chloride, sodium citrate, L.-methionine, citric acid,
triptorelin, and methylcellulose.

[00253] 111.  The method of clause 110 wherein the composition comprises

methylparaben in an amount of about 0.09% weight per volume, propylparaben in an amount of
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about 0.01% weight per volume, sodium chloride in an amount of about 0.91% weight per
volume, sodium citrate in an amount of about 0.186% weight per volume, L.-methionine in an
amount of about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per
volume, triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an
amount that provides a viscosity of about 250 cP to about 400 cP.

[00254] 112, The method according to any one of clauses 80 to 93 or 100 to
105 wherein the gonadotropin-releasing hormone is in an excipient selected from the group
consisting of buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide,
and sterile water.

[00255] 113, The method of clause 112 wherein the excipient further comprises
a pH buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium
citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

[00256] 114.  The method of any one of clauses 80 to 113 further comprising
the step of exposing the gilt to a boar.

[00257] 115.  The method of any one of clauses 80 to 114 wherein the hormone
for synchronizing estrus is administered by feeding.

[00258] 116.  The method of any one of clauses 80 to 115 wherein the
gonadotropin-releasing hormone is administered about 118 to about 124 hours after the last
daily administration of the hormone for synchronizing estrus.

[00259] 117.  The method of any one of clauses 80 to 115 wherein the
gonadotropin-releasing hormone is administered about 124 to about 132 hours after the last
daily administration of the hormone for synchronizing estrus.

[00260] 118. The method of any one of clauses 80 to 117 wherein the gilt is
inseminated the first time about 2 to about 4 hours after administration of the gonadotropin-
releasing hormone.

[00261] 119.  The method of any one of clauses 80 to 118 wherein the gilt is
inseminated the second time about 24 to about 28 hours after administration of the
gonadotropin-releasing hormone.

[00262] 120.  The method of any one of clauses 80 to 119 wherein the gilt is
inseminated the first time about 2 to about 3 hours after administration of the gonadotropin-

releasing hormone.
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[00263] 121.  The method of any one of clauses 1 to 120 wherein the litter size

of the gilt is similar to the litter size of control gilts inseminated based on daily estrus detection.

[00264] 122, The method of any one of clauses 1 to 121 wherein the total
piglets born alive to the gilt is similar to the total piglets born alive to control gilts inseminated

based on daily estrus detection.

[00265] As used herein, “control gilts inseminated based on daily estrus detection”
means gilts inseminated based on standard procedures used on farms (i.e., a daily regimen for
monitoring estrus) where gilts are monitored for estrus for two to eight or more days to predict
the optimal time for insemination. All of the illustrative embodiments, modifications, and
alternative forms described below may be applied to the embodiments described in the
preceding paragraphs [00139] to [00264] of this Detailed Description of Illustrative
Embodiments section and to the embodiments described in the Summary of Invention.

[00266] The methods for synchronizing the time of insemination in gilts described herein
include the step of administering to the gilt, a dose of a gonadotropin-releasing hormone. In
accordance with one embodiment, the hormone is administered to any porcine species, e.g.,
sows or gilts (i.e., female pigs prior to first mating), including pubertal gilts, and including gilts
that are sexually mature (i.e., have had at least one estrus cycle) or are sexually immature (i.e.,
have not had an estrus cycle). The methods described herein may result in fertility of the gilt.
The methods described herein are typically as effective in optimizing reproductive performance
of gilts as a daily regimen for monitoring estrus, including, but not limited to, litter size and
total piglets born alive.

[00267] In one embodiment, a method for synchronizing time of insemination in a gilt is
provided. The method comprises the steps of 1) administering to the gilt a hormone for
synchronizing estrus, 2) administering to the gilt a single dose of a gonadotropin-releasing
hormone for synchronizing ovulation, without administration of any other hormone for
synchronizing ovulation, wherein the gonadotropin-releasing hormone is administered on the
fifth day after the last daily administration of the hormone for synchronizing estrus, and 3)
inseminating the gilt, without monitoring estrus, only one time on the sixth day after the last
daily administration of the hormone for synchronizing estrus.

[00268] lustratively, in the embodiment of paragraph [00267], gilts typically receive a

single dose of the gonadotropin-releasing hormone, without administration of any other
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hormone for synchronizing ovulation, on the fifth day after the last daily administration to the
gilt of a hormone for synchronizing estrus (e.g., altrenogest). In this embodiment, the
gonadotropin-releasing hormone can be administered, for example, on the fourth day after the
last daily administration to the gilt of the hormone for synchronizing estrus. In another
illustrative embodiment, the gonadotropin-releasing hormone can be administered on the fifth
day after the last daily administration to the gilt of the hormone for synchronizing estrus, e.g.,
about 120 or about 128 hours after the last daily administration to the gilt of the hormone for
synchronizing estrus. As used herein, the phrases “the fourth day after the last daily
administration of the hormone for synchronizing estrus™, “the fifth day after the last daily
administration of the hormone for synchronizing estrus™, and “the sixth day after the last daily
administration of the hormone for synchronizing estrus” mean day 4, day 5, or day 6,
respectively, after the last daily administration to the gilt of the hormone for synchronizing
estrus, where the last daily administration to the gilt of the hormone for synchronizing estrus is
day 0.

[00269] In the embodiment of paragraph [00267], the gonadotropin-releasing hormone
can be administered at about 105 to about 120, at about 105 to about 136, at about 116 to about
126, about 117 to about 125, about 117 to about 124, about 118 to about 122, about 119 to
about 121, or about 120 hours after the last daily administration to the gilt of the hormone for
synchronizing estrus. In alternative embodiments the gonadotropin-releasing hormone can be
administered at about 117, about 118, about 119, about 120, about 121, about 122, about 123,
or about 124 hours after the last daily administration to the gilt of the hormone for
synchronizing estrus.

[00270] In the embodiment of paragraph [00267], the gonadotropin-releasing hormone
can be administered at about 124 to about 134, about 125 to about 133, about 125 to about 132,
about 126 to about 130, about 127 to about 129, or about 128 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus. In alternative embodiments
the gonadotropin-releasing hormone can be administered at about 125, about 126, about 127,
about 128, about 129, about 130, about 131, or about 132 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus.

[00271] In the embodiment of paragraph [00267], gilts receiving treatment with the
gonadotropin-releasing hormone are typically inseminated a single time at 20 hours (or 20
hours + 2 hr), 22 hours (or 22 hours + 2 hr), 23 hours (or 23 hours + 2 hr), 24 hours (or 24 hours
+ 2 hr), 25 hours (or 25 hours + 2 hr), 26 hours (or 26 hours + 2 hr), 27 hours (or 27 hours + 2
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hr), 28 hours (or 28 hours + 2 hr), 29 hours (or 29 hours + 2 hr), or 30 hours (or 30 hours + 2 hr)
post administration of the gonadotropin-releasing hormone.

[00272] In the embodiment of paragraph [00267], the gilt can also be inseminated one
time, for example, about 24 to about 28 hours after administration of the gonadotropin-releasing
hormone. In various additional illustrative embodiments, the gilt is inseminated about 22 to
about 30 hours after administration of the gonadotropin-releasing hormone, about 10 to about
40 hours, about 23 to about 29 hours, about 24 to about 27 hours, or about 23 to about 30 hours
after administration of the gonadotropin-releasing hormone. In this embodiment, the gilt is
inseminated without monitoring estrus. As used herein the phrase “without monitoring estrus™
means that tests well known in the art for detecting whether an animal is in estrus are not done.
[00273] A method for synchronizing time of insemination in a gilt is provided. The
method comprises the steps of 1) administering to the gilt a hormone for synchronizing estrus,
2) administering to the gilt a single dose of a gonadotropin-releasing hormone for synchronizing
ovulation, without administration of any other hormone for synchronizing ovulation, wherein
the gonadotropin-releasing hormone is administered on the fifth day after the last daily
administration to the gilt of the hormone for synchronizing estrus. 3) monitoring estrus on the
fifth day after the last daily administration of the hormone for synchronizing estrus, 4) then
inseminating the gilt on the fifth day after the last daily administration of the hormone for
synchronizing estrus, if the gilt is in estrus, wherein the gilt is inseminated in combination with
administration of the gonadotropin-releasing hormone, and 5) if the gilt is in estrus or is not in
estrus on the fifth day after the last daily administration of the hormone for synchronizing
estrus, inseminating the gilt on the sixth day after the last daily administration of the hormone
for synchronizing estrus wherein estrus is not monitored on the sixth day after the last daily
administration of the hormone for synchronizing estrus.

[00274] Hlustratively, in the embodiment of paragraph [00273], gilts typically receive a
single dose of the gonadotropin-releasing hormone, without administration of any other
hormone for synchronizing ovulation, after the last daily administration to the gilt of a hormone
for synchronizing estrus (e.g., altrenogest). In this embodiment, the gonadotropin-releasing
hormone can be administered, for example, on the fourth day after the last daily administration
to the gilt of the hormone for synchronizing estrus. In another illustrative embodiment, the
gonadotropin-releasing hormone can be administered on the fifth day after the last daily
administration to the gilt of the hormone for synchronizing estrus, e.g., about 120 or about 128

hours after the last daily administration to the gilt of the hormone for synchronizing estrus. For



CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

40

this embodiment, the phrases “the fourth day after the last daily administration of the hormone
for synchronizing estrus”, “the fifth day after the last daily administration of the hormone for
synchronizing estrus”, and “the sixth day after the last daily administration of the hormone for
synchronizing estrus” mean day 4, day 5, or day 6, respectively, after the last daily
administration to the gilt of the hormone for synchronizing estrus, where the last daily
administration to the gilt of the hormone for synchronizing estrus is day 0.

[00275] In the embodiment of paragraph [00273], the gonadotropin-releasing hormone
can be administered in this embodiment at about 105 to about 120, at about 105 to about 136, at
about 116 to about 126, about 117 to about 125, about 117 to about 124, about 118 to about
122, about 119 to about 121, or about 120 hours after the last daily administration to the gilt of
the hormone for synchronizing estrus. In alternative embodiments the gonadotropin-releasing
hormone can be administered at about 117, about 118, about 119, about 120, about 121, about
122, about 123, or about 124 hours after the last daily administration to the gilt of the hormone
for synchronizing estrus.

[00276] In the embodiment of paragraph [00273], the gonadotropin-releasing hormone
can be administered at about 124 to about 134, about 125 to about 133, about 125 to about 132,
about 126 to about 130, about 127 to about 129, or about 128 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus. In alternative embodiments
the gonadotropin-releasing hormone can be administered at about 125, about 126, about 127,
about 128, about 129, about 130, about 131, or about 132 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus.

[00277] In the embodiment of paragraph [00273], gilts receiving treatment with the
gonadotropin-releasing hormone are inseminated one or two times. The gilts can be
inseminated in combination with administration of the gonadotropin-releasing hormone, if the
gilt is in estrus on the fifth day after the last daily administration of the hormone for
synchronizing estrus (e.g., altrenogest). As used herein, “in combination with administration of
the gonadotropin-releasing hormone” means that the gilt is inseminated on the fifth day after
the last daily administration of the hormone for synchronizing estrus and the gonadotropin-
releasing hormone is administered to the gilt on the same day (i.e., the fifth day). The
insemination and the administration of the gonadotropin-releasing hormone to the gilt can be
done in any order. For example, the gilt can be inseminated in the morning of the fifth day after
the last daily administration of the hormone for synchronizing estrus, and the gonadotropin-

releasing hormone can be administered to the gilt at any time thereafter during the fifth day. In
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this embodiment, the gonadotropin-releasing hormone is preferably administered to the gilt at
least two hours after the gilt is inseminated. In another embodiment, the gonadotropin-releasing
hormone can be administered to the gilt first, for example, in the morning of the fifth day after
the last daily administration of the hormone for synchronizing estrus. The gilt can then be
inseminated at any time thereafter during the fifth day after the gonadotropin-releasing hormone
has been administered to the gilt. In this embodiment, the gilt is preferably inseminated at least
two hours after the gonadotropin-releasing hormone is administered. In various other
embodiments, the gilt is inseminated within about two hours of the time the gonadotropin-
releasing hormone is administered. For example, the insemination can be done within about 10
minutes, within about 20 minutes, within about 30 minutes, within about 45 minutes, within
about 60 minutes, within about 75 minutes, or within about 120 minutes of the time of
administration of the gonadotropin-releasing hormone regardless of the order of insemination of
the gilt and administration of the gonadotropin-releasing hormone to the gilt.

[00278] Accordingly, in the embodiment of paragraph [00273], the insemination on the
tifth day can be done at about 108 to about 120, at about 108 to about 132, at about 116 to about
126, about 117 to about 125, about 117 to about 124, about 118 to about 122, about 119 to
about 121, or about 120 hours after the last daily administration to the gilt of the hormone for
synchronizing estrus. In other illustrative embodiments, the insemination on the fifth day can
be done at about 124 to about 134, about 125 to about 133, about 125 to about 132, about 126
to about 130, about 127 to about 129, or about 128 hours after the last daily administration to
the gilt of the hormone for synchronizing estrus.

[00279] In the embodiment of paragraph [00273], the gilts are inseminated on the sixth
day at 22 hours (or 22 hours + 2 hr), 23 hours (or 23 hours + 2 hr), 24 hours (or 24 hours = 2
hr), 25 hours (or 25 hours + 2 hr), 26 hours (or 26 hours = 2 hr), 27 hours (or 27 hours =+ 2 hr),
28 hours (or 28 hours = 2 hr), 29 hours (or 29 hours * 2 hr), or 30 hours (or 30 hours = 2 hr)
post administration of the gonadotropin-releasing hormone.

[00280] In the embodiment of paragraph [00273], the gilt can be inseminated on the sixth
day after the last daily administration of the hormone for synchronizing estrus, for example,
about 24 to about 28 hours after administration of the gonadotropin-releasing hormone. In
various further illustrative embodiments, the gilt is inseminated on the sixth day after the last
daily administration of the hormone for synchronizing estrus at about 22 to about 30 hours after
administration of the gonadotropin-releasing hormone, about 10 to about 40 hours, about 23 to

about 29 hours, about 24 to about 27 hours, or about 23 to about 30 hours after administration
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of the gonadotropin-releasing hormone. In this embodiment, the gilt is inseminated on the fifth
day after the last daily administration of the hormone for synchronizing estrus if the gilt is in
estrus (i.e., estrus is monitored on the fifth day after the last daily administration of the hormone
for synchronizing estrus). The gilt is inseminated on the sixth day after the last daily
administration of the hormone for synchronizing estrus without monitoring estrus.

[00281] A method for synchronizing time of insemination in a gilt is provided. The
method comprises the steps of 1) administering to the gilt a hormone for synchronizing estrus,
2) administering to the gilt a single dose of a gonadotropin-releasing hormone for synchronizing
ovulation, without administration of any other hormone for synchronizing ovulation, wherein
the gonadotropin-releasing hormone is administered on the fifth day after the last daily
administration to the gilt of the hormone for synchronizing estrus, 3) inseminating the gilt a first
time at about 2 to about 7 hours after administration of the gonadotropin-releasing hormone,
and 4) inseminating the gilt a second time on the sixth day after the last daily administration of
the hormone for synchronizing estrus wherein the first and second inseminations are done
without monitoring estrus.

[00282] lustratively, in the embodiment of paragraph [00281], gilts typically receive a
single dose of the gonadotropin-releasing hormone, without administration of any other
hormone for synchronizing ovulation, on the fifth day after the last daily administration to the
gilt of a hormone for synchronizing estrus (e.g., altrenogest). In this embodiment, the
gonadotropin-releasing hormone can be administered, for example, on the fourth day after the
last daily administration to the gilt of the hormone for synchronizing estrus. In another
illustrative embodiment, the gonadotropin-releasing hormone can be administered on the fifth
day after the last daily administration to the gilt of the hormone for synchronizing estrus, e.g.,
about 120 or about 128 hours after the last daily administration to the gilt of the hormone for
synchronizing estrus. For this embodiment, the phrases “the fourth day after the last daily
administration of the hormone for synchronizing estrus”, “the fifth day after the last daily
administration of the hormone for synchronizing estrus”, and *“the sixth day after the last daily
administration of the hormone for synchronizing estrus” mean day 4, day 5, or day 6,
respectively, after the last daily administration to the gilt of the hormone for synchronizing
estrus, where the last daily administration to the gilt of the hormone for synchronizing estrus is
day 0.

[00283] In the embodiment of paragraph [00281], the gonadotropin-releasing hormone

can be administered in this embodiment at about 105 to about 120, at about 105 to about 1306,
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at about 116 to about 126, about 117 to about 125, about 117 to about 124, about 118 to about
122, about 119 to about 121, or about 120 hours after the last daily administration to the gilt of
the hormone for synchronizing estrus. In alternative embodiments the gonadotropin-releasing
hormone can be administered at about 117, about 118, about 119, about 120, about 121, about
122, about 123, or about 124 hours after the last daily administration to the gilt of the hormone
for synchronizing estrus.

[00284] In the embodiment of paragraph [00281], the gonadotropin-releasing hormone
can be administered at about 124 to about 134, about 125 to about 133, about 1235 to about 132,
about 126 to about 130, about 127 to about 129, or about 128 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus. In alternative embodiments
the gonadotropin-releasing hormone can be administered at about 125, about 126, about 127,
about 128, about 129, about 130, about 131, or about 132 hours after the last daily
administration to the gilt of the hormone for synchronizing estrus.

[00285] In the embodiment of paragraph [00281], gilts receiving treatment with the
gonadotropin-releasing hormone are typically inseminated two times. The gilts are inseminated
a first time at about 2 hours to about 8 hours after administration of the gonadotropin-releasing
hormone or about 2 hours to about 14 hours after administration of the gonadotropin-releasing
hormone. In other embodiments the first insemination can be at about 2 hours to about 7 hours,
at about 2 hours to about 6 hours, at about 2 hours to about 5 hours, or at about 2 hours to about
4 hours after administration of the gonadotropin-releasing hormone.

[00286] In the embodiment of paragraph [00281], the gilts are inseminated a second time
at 22 hours (or 22 hours + 2 hr), 23 hours (or 23 hours + 2 hr), 24 hours (or 24 hours + 2 hr), 25
hours (or 25 hours = 2 hr), 26 hours (or 26 hours £ 2 hr), 27 hours (or 27 hours + 2 hr), 28 hours
(or 28 hours + 2 hr), 29 hours (or 29 hours + 2 hr), or 30 hours (or 30 hours + 2 hr) post
administration of the gonadotropin-releasing hormone.

[00287] In the embodiment of paragraph [00281], the gilt can also be inseminated the
second time, for example, about 24 to about 28 hours after administration of the gonadotropin-
releasing hormone. In various further illustrative embodiments, the gilt is inseminated the
second time at about 22 to about 30 hours after administration of the gonadotropin-releasing
hormone, about 10 to about 40 hours, about 23 to about 29 hours, about 24 to about 27 hours, or
about 23 to about 30 hours after administration of the gonadotropin-releasing hormone. In this

embodiment, the gilt is inseminated the first time and the second time without monitoring
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estrus. As used herein the phrase “without monitoring estrus” means that tests well known in
the art for detecting whether an animal is in estrus are not done.

[00288] Any of the embodiments described below, are applicable to any of the above-
described embodiments. Any of the embodiments described below, including any of the
gonadotropin-releasing hormone embodiments and any methods of administration (e.g.,
injection or intravaginal administration in a gel composition described herein), are also
applicable to a method for synchronizing time of insemination in a sow, except where the
embodiments are specifically limited to gilts. The method comprises the steps of 1)
administering to the sow a single dose of a gonadotropin-releasing hormone for synchronizing
ovulation, without administration of any other hormone for synchronizing ovulation, wherein
the gonadotropin-releasing hormone is administered on the fourth day after weaning, and 3)
inseminating the sow, without monitoring estrus, only one time about 18 to about 24 hours after
administration of the gonadotropin-releasing hormone, for example, about 20 + 2 hours or about
20 # 1 after administration of the gonadotropin-releasing hormone.

[00289] Breeding of the animal may be by any means, including artificial insemination
(AD), or through natural breeding. In any embodiment described herein, a second breeding or
subsequent breedings (e.g., artificial insemination) may be performed. In yet another
embodiment, the swine is inseminated artificially only one time. In another illustrative aspect,
there is no estrus detection (i.e., monitoring of estrus). In another illustrative embodiment, the
methods described herein can further comprise the step of exposing the gilt or the sow to a boar
during the process of monitoring estrus to establish the timing of artificial insemination.
[00290] In any embodiment described herein, compositions for synchronizing the time of
insemination in a swine comprise: a) a gonadotropin-releasing hormone; and b) a
pharmaceutically acceptable pH buffering agent to provide a pH in the range of about pH 4 to
about pH 9. The pH of the composition described can range from about 4 to about 9. In other
embodiments, the pH can range from about 4 to about 8, from about 4 to about 7, from about
4.5 to about 6.5, about 4.5 to about 6, or from about 5 to about 6.

[00291] Further, the gonadotropin-releasing hormone compositions can be produced, in
accordance with the dosage form, through a routine method by appropriately mixing with,
diluting with, or dissolving in an additive such as various excipients, disintegrants, binders,
salts, lubricants, local anesthetics (e.g., lidocaine), diluents, preservatives, chelating agents,
buffers, tonicity agents, antiseptic agents, wetting agents, emulsifiers, dispersants, stabilizers, a

solution adjuvant, or combinations thereof.
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[00292] Hlustratively, the compositions comprising the gonadotropin-releasing hormone
can be in the form of a gel and the composition can have, for example, a viscosity of about 10
cP (centipoise) to about 300,000 cP. In various illustrative embodiments, the viscosity of the
composition can be about 100 cP to about 100,000 cP, about 250 cP to about 400 cP, about 300
cP to about 400 cP, about 500 ¢P to about 100,000 ¢P, about 700 ¢P to about 100,000 cP, about
200 cP to about 20,000 cP, about 200 cP to about 10,000 cP, about 200 cP to about 5,000 cP,
about 200 to about 1,000 cP, about 200 ¢P to about 600 cP, about 100 cP to about 600 cP, about
100 cP to about 500 cP, about 200 cP to about 300 cP, about 200 ¢P to about 450 cP, or about
100,000 cP to about 250,000 cP. In accordance with various embodiments described herein, the
viscosity of the composition can be about 200 cP, about 250 cP, about 300 cP, about 400 cP,
about 500 cP, about 1,000 cP, about 15,000 cP, about 20,000 cP, about 30,000 cP, about 40,000
cP, about 50,000 cP, about 75,000 cP, about 100,000 cP, about 200,000 cP, or about 300,000
cP. The viscosity of a solution can be measured using a viscometer, such as a rheometer, based
on techniques well-known in the art. The term gel includes viscous solutions that are not
solidified.

[00293] Typically, the gels as described herein comprise about 0.001 to about 3.0%
weight/weight (w/w) of the gonadotropin-releasing hormone or a salt thereof, more typically
about 0.5-5.0% (w/w) or about 0.1-5.0% (w/w) of the gonadotropin-releasing hormone or a salt
thereof, a preservative, a gel (i.e., a viscosity-modifying agent such as methylcellulose), a buffer
to maintain a pH between about 5 to about 6, and a tonicity agent to maintain a tonicity between
about 200 to about 400 mOsm/kG.

[00294] In accordance with any embodiment described herein, the composition is
sufficiently viscous that the composition may adhere to the target tissue (e.g., vaginal tissue) for
a sufficient time to deliver an effective amount of the gonadotropin-releasing hormone to the
gilt or the sow. The typical viscosity will depend on factors such as, for example, the rate of
penetration of the gonadotropin-releasing hormone and the quantity of the gonadotropin-
releasing hormone that is applied. Suitable viscosity modulating agents include but are not
limited to, ionic and non-ionic water soluble polymers; crosslinked acrylic acid polymers;
hydrophilic polymers such as polyethylene oxides, polyoxyethylene-polyoxypropylene
copolymers, and polyvinylalcohol; cellulosic polymers and cellulosic polymer derivatives such
as hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxypropyl methylcellulose,
hydroxypropyl methylcellulose phthalate, methyl cellulose, carboxymethyl cellulose, and
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etherified cellulose; gums such as tragacanth and xanthan gum; sodium alginate; gelatin,
hyaluronic acid and salts thereof, chitosans, gellans or any combination thereof.

[00295] The viscosity modulating agent may be in the form of a gel, paste, cream,
ointment, and the like. In one embodiment, the composition comprises a gonadotropin-
releasing hormone and a gel (e.g., to form a viscous solution), as a viscosity modifying agent,
and the gonadotropin-releasing hormone is administered in the composition comprising the gel.
In one embodiment, the gel is a hydrogel, a lipogel, or a viscous sol. In another embodiment,
the gel is a hydrogel. The gel may be prepared using any method known in the art, for example,
such as those methods described in U.S. Patent Nos. 6,908,623 and 7,456,207.

[00296] In any embodiment described herein, the gel (i.e., a viscosity modifying agent)
comprises a polysaccharide. In accordance with the methods and compositions herein
described, the polysaccharide may include, for example, alginates and glucose, such as
glycogens, starches (e.g., amylose and amylopectin), celluloses, and dextrans. The
polysaccharide can be, for example, a methyl, ethyl, or propyl cellulose ester, ether, hydroxy-
ether, hydroxy-alkyl, or hydroxy-ester. To achieve the desired viscosity, a sufficient amount of
one or more polysaccharides may be used. Typically, about 0.25 to about 10 weight %
polysaccharide (based on the total weight of the composition) is desirable. In another
embodiment, the weight % of the polysaccharide is about 0.25 weight % to about 3.0 weight %,
about 1.0 weight % to about 7 weight %, about 1.0 weight % to about 4.0 weight %, or about
1.0 weight % to about 2.0 weight %. In other embodiments, the weight % of the polysaccharide
is about 0.1%, about 0.5 %, about 0.75%, about 0.8%, about 0.9%, about 1.0%, about 1.1%,
about 1.2%, about 1.4%, about 1.8%, about 2.0%, about 5%, about 8%, or about 10% (all in
weight/weight). To increase the viscosity of the composition, the polysaccharide may be used
in conjunction with one or more non-polysaccharide viscosifiers known in the art. Examples of
non-polysaccharide viscosifiers that can be used in conjunction with one or more
polysaccharides include xantham gum, alginic acids and salts thereof, magnesium aluminum
silicate, dextrins, sucrose and derivatives thereof, and mixtures thereof. The amount of non-
polysaccharide viscosifier, if present, can be about 0.1 weight % to about 10 weight %,
depending on the desired viscosity.

[00297] In any embodiment described herein, the gel can comprise a cellulose.
Illustrative embodiments of the cellulose, as herein described, include methylcellulose,

ethylcellulose, hydroxypropyl cellulose, carbomethyl cellulose, hydroxypropyl methyl
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cellulose, and hydroxyethyl methyl cellulose. The cellulose can be a cellulose derivative,
preferably a non-ionic cellulose ester, ether, hydroxy-ether, or hydroxy-ester, or a non-ionic
starch derivative. Typically, about 0.25 weight % to about 10 weight % of the cellulose (based
on the total weight of the composition) is desirable. In another embodiment, the weight % of
the cellulose is about 0.25 weight % to about 3.0 weight %, about 0.5 weight % to about 3.0
weight %, about 0.5 weight % to about 4.0 weight %, about 1.0 weight % to about 7 weight %,
about 1.0 weight % to about 4.0 weight %, or about 1.0 weight % to about 2.0 weight %. In
other embodiments, the weight % of the cellulose is about 0.1%, about 0.5 %, about 0.75%,
about 0.8%, about 0.9%, about 1.0%, about 1.1%, about 1.2%, about 1.4%, about 1.8%, about
2.0%, about 5%, about §%, or about 10% (all in weight/weight). If a uniform gel is desired,
dispersing agents such as alcohol, sorbitol, or glycerin can be added, or the gelling agent can be
dispersed by tituration, mechanical mixing, or stitring, or combinations thereof.

[00298] Acceptable stabilizers for use in the compositions for the methods described
herein include, an L-amino acid, such as an L-methionine. In other embodiments, stabilizers
that can be used include, but are not limited to, polysaccharides such as acacia, agar, alginic
acid, guar gum and tragacanth, gelatin and synthetic and semi-synthetic polymers such as
carbomer resins, cellulose ethers, and carboxymethyl chitin. The stabilizer is generally in an
amount of about 0.05 to about 10%, about 0.05 to about 5%, about 0.05 to about 2.0%, about
0.05 to about 1.0%, about 0.05 to about 0.5%, about 0.05 to about 0.2%, about 0.1 to about 5%,
about 0.1 to about 10%, about 0.1 to about 20%, about 1 to about 5%, about 1 to about 10%,
about 1 to about 20% (all in weight/volume). In one embodiment, in the presence of a stabilizer
as herein described, the shelf- life of the composition can be at least 12 months, at least 18
months, or at least 24 months. In another embodiment, the composition can be stored at
temperatures ranging from about 2°C to about 8°C. Inert carriers can also be included such as
lactose, starch, dextrin, dicalcium phosphate, and calcium sulfate. In one embodiment
including a stabilizer, the composition is chemically stable and remains at least 97%, at least
98%, at least 99% pure, at least 99.5% pure, or at least 99.7% pure, for at least three months.
[00299] The tonicity agent can be non-ionic or ionic. Illustratively, acceptable tonicity
agents for use in the compositions for the methods described herein include, for example, ionic
agents such as sodium chloride, potassium chloride, or a balanced salt solution. In accordance
with one embodiment, the tonicity agent is present in an amount to achieve a tonicity between
about 200-400 mOsm/kG, about 220-380 mOsm/kQG, or about 250-340 mOsm/kG. Non-ionic

tonicity agents include diols, such as glycerol, mannitol, erythritol, polyethylene glycol,
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propylene glycol; and sugars such as sucrose and dextrose. The tonicity agent is generally in an
amount of about 0.05 to about 10%, about 0.05 to about 5%, about 0.05 to about 2.0%, about
0.05 to about 1.0%, about 0.05 to about 0.5%, about 0.05 to about 0.2%, about 0.1 to about 5%,
about 0.1 to about 10%, about 0.1 to about 20%, 0.5 to about 2.0%, about 0.6 to about 2.0%,
about 0.5 to about 1.8%, about 0.6 to about 1.8%, about 1.0 to about 5.0%, about 1.0 to about
10%, or about 1.0 to about 20% (all in weight/volume).

[00300] In any embodiment described herein, the pH buffering agents for use in the
compositions for the methods described herein are those agents known to the skilled artisan to
be pH buffering agents or compositions and include, for example, acetate, borate, carbonate,
citrate, and phosphate buffers, as well as various biological buffers, for example, TAPS, Bicine,
Tris, Tricine, HEPES, TES, MOPS, PIPES, Cacodylate, and MES. Other pH buffering agents
include hydrochloric acid, sodium hydroxide, magnesium oxide, monopotassium phosphate,
bicarbonate, ammonia, carbonic acid, sodium citrate, citric acid, acetic acid, disodium hydrogen
phosphate, borax, boric acid, and the like. The buffering agent is generally in an amount of
about 0.01 to about 10%, about 0.02 to about 10%, about 0.02 to about 5%, about 0.02 to about
2.0%, about 0.02 to about 1.0%, about 0.02 to about 0.5%, about 0.05 to about 10.0%, about
0.05 to about 1.0%, about 0.05 to about 0.5%, about 0.05 to about 0.2%, about 0.1 to about 5%,
about 0.1 to about 10%, about 0.1 to about 20%, about 1 to about 5%, about 1 to about 10%,
about 1 to about 20% (all in weight/volume).

[00301] The pH buffering agent used in the formulations described herein can be used at
any concentration needed to obtain the desired pH range. For example, the buffering agent can
be used at a concentration of about 0.001M to about 1M, about 0.001M to about 2M, about
0.001M to about SM, about 0.05M to about 0.1M, about 0.05M to about 0.2M, about 0.05M to
about 1M, 0.05M to about 2M, about 0.05 to about 5M, about 0.1M to about 1M, about 0.1M to
about 2M, about 0.1M to about SM. Any amount of buffering agent needed to obtain the
desired pH range can be used in the formulations described herein. Typically, the
pharmaceutically acceptable pH buffering agent can be used to provide a pH in the range of
about pH 4 to about pH 9. The pH of the composition herein described can range from about 3
to about 10, or about 4 to about 9. In any embodiment described herein, the pH can range from
about 4 to about 8, from about 4 to about 7, from about 4.5 to about 6.5, about 4.5 to about 6,
from about 5 to about 6, about 5 to about 5.5, about 4 to about 6, or about 4.5 to about 5.5.
[00302] In any embodiment, the composition described herein can comprise one or more

pharmaceutically acceptable preservatives. As used herein, the term “preservative” includes an
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agent or a combination of agents that aids in stabilizing the composition, inhibiting microbial
growth, or both. Examples of suitable preservatives include parabens (e.g., methyl, ethyl,
propyl, and butyl esters of parahydroxybenzoic acid), propyl gallate, sorbic acid and its sodium
and potassium salts, propionic acid and its calcium and sodium salts, “Dioxin” (6-acetoxy-2,4-
dimethyl-m-dioxane), “Bronopol” (2-bromo-2-nitropropane-1,3-diol) and salicylanilides such
as disbromosalicylanilide, tribromosalicylamilides, “Cinaryl” 100 and 200 or “Dowicil” 100
and 200 (Cis isomer of 1-(3-chloroallyl-3,5,7-triaza-1-azanidadamantane chloride),
hexachlorophene, sodium benzoate, citric acid, ethylene diaminetetraacetic acid and its alkali
metal and alkaline earth metal salts, butyl hydroxyanisol, butyl hydroxytoluene, phenolic
compounds such as chloro- and bromocresols and chloro- and bromo-oxylenols, quaternary
ammonium compounds like benzalkonium chloride, aromatic alcohols such as phenylethyl
alcohol, benzyl alcohol, etc., chlorobutanol, quinoline derivatives such as
iodochlorohydroxyquinolin, and the like. The total amount of preservative, when present, is
about 0.005 weight % to about 2 weight %, about 0.001 weight % to 1.0 weight %, about 0.005
weight % to about 0.25 weight %, or about 0.05 weight % to about 0.2 weight %, typically
about 0.01 weight % to about 0.1 weight % (all in weight/weight).

[00303] In any embodiment, the pharmaceutical composition for the methods described
herein can contain a chelating agent, such as those known to those skilled in the art, for
example, ethylenediamine tetraacetate (EDTA), diethylenetriaminepentaacetic acid (DTPA),
and N,N-bis(carboxymethyl)glycine (NTA), or salts thereof. The composition can contain
about 0.003 weight % to about 1.0 weight %, about 0.02 weight % to about 0.2 weight %, about
0.01 weight % to about 1.0 weight %, or about 0.02 weight % to about 0.5 weight % (all in
weight/volume) of the chelating agent.

[00304] In any embodiment described herein, antimicrobial agents can be included in the
compositions for the methods described herein. Such agents may include, but are not limited to
5-chloro-2-(2,4-dichlorophenoxy)-phenol, 8-hydroxyquinoline, copper II compounds, phthalic
acid, chlorhexidine, alexidine, hexetidine, sanguinarine, benzalkonium chloride, salicylanilide,
domiphen bromide, cetylpyridinium chloride, tetradecylpyridinium chloride, N-tetradecyl-4-
ethylpyridinium chloride, octenidine, iodine, sulfonamides, bisbiguanides, phenolics,
delmopinol, octapinol, and other piperidino derivatives, and nicin preparations, any suitable
antibiotics such as augmentin, amoxicillin, tetracycline, doxycycline, minocycline,
metronidazole, neomycin, kanamycin, and clindamycin, and any salts of any of these

compounds where applicable, and any combinations of these compounds. In yet another
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embodiment, anti-fungal compounds can be included, alone or in combination with any of the
above-described antimicrobials. Anti-fungal agents that are suitable for use in the compositions
described herein include, but are not limited to, nystatin, miconazole, econazole nitrate,
clotrimazole, and flucytosine. The antimicrobial or anti-fungal agents can be added to the
formulations herein described in an amount of about 0.01 to about 10%, about 0.01 to about
5%, about 0.01 to about 2.0%, about 0.01 to about 1.0%, about 0.01 to about 0.5%, about 0.01
to about 0.2%, 0.05 to about 10%, about 0.05 to about 5%, about 0.05 to about 2.0%, about 0.05
to about 1.0%, about 0.05 to about 0.5%, about 0.05 to about 0.2%, about 0.1 to about 5%,
about 0.1 to about 10%, about 0.1 to about 20%, about 1 to about 5%, about 1 to about 10%,
about 1 to about 20% (all in weight/volume).

[00305] In any embodiment of the compositions for the methods described herein,
antioxidants can also be added. For example, antioxidants used herein can include beta-
carotene, vitamin E, vitamin C, vitamin A, tocopherol, butylated hydroxytoluene, butylated
hydroxyanisole, tertiary-butylhydroquinone, propyl gallate, ascorbic acid, sodium metabisulfite,
uric acid, carotenoids, flavonoids, melatonin, and ethoxyquin. The antioxidants can be added to
the formulations herein described in an amount of about 0.01 to about 10%, about 0.01 to about
5%, about 0.01 to about 2.0%, about 0.01 to about 1.0%, about (.01 to about 0.5%, about (.01
to about 0.2%, 0.05 to about 10%, about 0.05 to about 5%, about 0.05 to about 2.0%, about 0.05
to about 1.0%, about 0.05 to about 0.5%, about 0.05 to about 0.2%, about 0.1 to about 5%,
about 0.1 to about 10%, about 0.1 to about 20%, about 1 to about 5%, about 1 to about 10%,
about 1 to about 20% (all in weight/volume).

[00306] In one embodiment, the gonadotropin-releasing hormone for use in the methods
described herein is in a composition and the composition comprises methylparaben,
propylparaben, sodium chloride, sodium citrate, L-methionine, citric acid, triptorelin, and
methylcellulose. In another aspect, the composition comprises methylparaben in an amount of
about 0.09% weight per volume, propylparaben in an amount of about 0.01% weight per
volume, sodium chloride in an amount of about 0.91% weight per volume, sodium citrate in an
amount of about 0.186% weight per volume, L-methionine in an amount of about 0.1% weight
per volume, citric acid in an amount of about 0.07% weight per volume, triptorelin in an
amount of about 0.01% weight per volume, and methycellulose in an amount of about 1.2%
weight per volume (or with a viscosity of about 250 cP to about 400 cP).

[00307] The gonadotropin-releasing hormone composition for the methods described

herein contains a gonadotropin-releasing hormone in an amount effective to synchronize the
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time of insemination in a gilt when used in the methods described herein. As used herein,
“gonadotropin-releasing hormone” refers to any gonadotropin releasing hormone, including
gonadotropin releasing hormone analogs and derivatives, and gonadotropin releasing hormone
agonists and antagonists. In other embodiments, luteinizing hormone or human chorionic
gonadotropin, or derivatives or analogs thereof, and combinations thereof can be used in place
of, or in combination with the gonadotropin-releasing hormone. As used herein, “luteinizing
hormone” refers to any luteinizing hormone, including luteinizing hormone analogs and
derivatives, and luteinizing hormone agonists and antagonists. In one embodiment, the
luteinizing hormone can be synthetic. In another embodiment, the luteinizing hormone can be
LH (see, for example, U.S. Patent No. 5,444,167). As used

herein, “human chorionic gonadotropin” refers to any human chorionic gonadotropin, including
human chorionic gonadotropin analogs and derivatives, and human chorionic gonadotropin
agonists and antagonists. In one embodiment, the human chorionic gonadotropin can be
synthetic. In another embodiment, the human chorionic gonadotropin can be hCG (see, for
example, U.S. Patent Nos. 6,469,139, 4,400,316, and 4,804,626). In yet another embodiment,
eCG, hCG, and LH are not used in the methods described herein.

[060308] In one embodiment, the gonadotropin-releasing hormone can be synthetic. In
another embodiment, the gonadotropin-releasing hormone can be in acetate form. In another
embodiment, the gonadotropin-releasing hormone can be GnRH (pGlu-His-Trp-Ser-Tyr-Gly-
Leu-Arg-Pro-GlyNH,) (see, for example, U.S. Patent No. 5,688.506) or triptorelin
(pGlu-His-Trp-Ser-Tyr-D-Trp-Leu- Arg-Pro-Gly-NH;).

[00309] Examples of gonadotropin releasing hormone agonists for use herein include, but
are not limited to, leuprolide, nafarelin, buserelin, [DA1a6, des Gly-NHzlo ]JGnRH, [DLys6
1GnRH, [DAla® ] GnRH, [2-Me-Ala® ]GnRH, [D-o-aminobutyroyl®, des-GlyNH," ]GnRH,
triptorelin, lutrelin, goserelin, deslorelin, and histrelin. Generally, gonadotropin-releasing
hormone agonists are modeled after the natural gonadotropin releasing hormone decapeptide
with specific amino acid substitutions typically at positions 6 and 10. Triptorelin is an example
of a gonadotropin releasing hormone agonist with only a single substitution at position 6.
[00310] Examples of gonadotropin releasing hormone antagonists include Antide (a
decapeptide represented by the formula D-Ac-D-2-Nal' -DpClPhe” -D-3-Pal’ -Ser4 -NiLys® -D-
NicLys® -Leu’ -ILys® -Pro’ -D-Ala'®), [Ac-D4CIDPhe', D4CIDPhe?, DTrp®, DArg®, DAla'
JGnRH, [Ac-4CIDPhe?, DsPal’, Arg®, D;Nal®, DAla'® ]GnRH, [Ac-D2-Na'l, 4CIDPhe?, DTrp’,
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DArg®, DAla' 1GnRH, [Ac-D2 Nal', 4FDPhe?, DTrp’, DArg® |GnRH, [Ac-D2Nal', 4CIDPhe2,
DTrp’, DhArg(Et,)¢, DAla'®)GnRH, and [Ac-Na'l, DME4CIPhe?, DPal’, Ser”, Tyr’, DArg®,
Le’, ILys®, Pro’, DAla'® |GnRH.

[00311] In any embodiment described herein, a gonadotropin-releasing hormone of

formula (I) can be used

X\
2des »@
HN

2

@

or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R' and R” are independently in each instance hydrogen, or are independently
selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally substituted, or R'
and R* and the attached carbon form a carbocycle or heterocycle;

R’ is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R*, where R* and R*
are in each instance independently selected from the group consisting of hydrogen, alkyl,
heteroalkyl and haloalkyl.
[00312] In another embodiment, R is a methylene-aryl. In another embodiment, the aryl
is phenyl or 4-hydroxyphenyl. In another embodiment, R'isa methylene-heteroaryl. In yet
another embodiment, the heteroaryl is selected from the group consisting of pyridyl, thiazolyl,
pyridazolyl, pyrimidinyl, quinolinyl, pyrazolyl, imidazolyl, pyrrolyl, indolyl, benzopyrazolyl,
and benzimidazolyl; and R* is hydrogen or methyl. In various other embodiments, R'is 2-
methylpropyl, R'is 2-naphthylmethyl, R'is t-butoxymethyl, R' is methyl, R'is 4-aminobutyl,
R'is ethyl, R' and R* are methyl, R' is 1H-indol-3-yl-methyl, R" is 1H-1-benzyl-imidazol-4-yl-
methyl, or R is benzyl.
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[00313] In additional embodiments, R* is hydrogen, R* is hydrogen and the
gonadotropin-releasing hormone has the R-configuration at the carbon to which R! is attached,
R? is hydrogen and the gonadotropin-releasing hormone has the S-configuration at the carbon
to which R' is attached, or R? is hydrogen and the gonadotropin-releasing hormone is a mixture
of gonadotropin-releasing hormones having the R-configuration at the carbon to which R'is
attached and the S-configuration at the carbon to which R! is attached.

[00314] In still additional embodiments, X is CH2(CO)NH;, X is HN(CO)NH;, X is ethyl,
X is hydrogen, R’ is hydrogen, or R’ is methyl.

[00315] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R' is 1H-indol-3-yl-methyl , R? is hydrogen, X is CH,(CO)NH,; R’ is
hydrogen; and the configuration of the carbon to which R' is attached is R.

[00316] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R' is hydrogen, R?is hydrogen, X is CH,(CO)NH;; and R’ is hydrogen.
[00317] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R' is 1H-1-benzyl-imidazol-4-yl-methyl , R is hydrogen, X is ethyl; and R’ is
hydrogen.

[00318] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R' is 2-methylpropyl, R? is hydrogen, X is ethyl; and R’ is hydrogen.

[00319] In yet another embodiment, any one of the previously described embodiments
wherein X is CH>C(O)NH; is provided.

[00320] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is 2-naphthlymethyl, R2 is hydrogen, X is CH2(CO)NH2; and RS is
hydrogen.

[00321] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is t-butoxymethyl, R2 is hydrogen, X is ethyl; RS is hydrogen; and the
configuration of the carbon to which R1 is attached is R.

[00322] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is benzyl, R2 is hydrogen, X is CH2(CO)NH2; RS is hydrogen; and the
configuration of the carbon to which R1 is attached is R.

[00323] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula [ where R1 is t-butoxymethyl, R2 is hydrogen, X is HN(CO)NH2; and RS is hydrogen.
[00324] In another embodiment, the gonadotropin-releasing hormone is a hormone of

formula I where R1 is 1H-indol-3-yl-methyl , R2 is hydrogen, X is ethyl; and RS is hydrogen.
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[00325] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is methyl, R2 is hydrogen, X is hydrogen; R5 is hydrogen; and the
configuration of the carbon to which R1 is attached is R.

[00326] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is 1H-indol-3-yl-methyl , R2 is hydrogen, X is ethyl; RS is methyl; and the
configuration of the carbon to which R1 is attached is R.

[00327] In another embodiment, the gonadotropin-releasing hormone is a hormone of
formula I where R1 is methyl, R2 is hydrogen, X is CH2(CO)NH2; R5 is hydrogen; and the
configuration of the carbon to which R1 is attached is R.

[00328] The gonadotropin-releasing hormones, such as those described in the formula
above, used herein can be administered in the form of pharmaceutically acceptable non-toxic
salts or complexes. The salts include acid addition salts such as. for example, hydrochloride,
hydrobromide, sulfate, phosphate, nitrate, oxalate, fumarate, gluconate, tannate, maleate,
acetate, benzoate, succinate, alginate, malate, ascorbate, tartrate and the like. The complexes
can be with metals such as for example zinc, barium, calcium, magnesium, aluminum and the
like.

[00329] Additional examples of acceptable hormones for use in the methods described
herein include, prostaglandins, progestogens, progesterones, angrogens, testosterones,
estrogens, and estradiols, derivatives and analogs thereof, combinations thereof, and the like. In
the methods described herein the hormone used to synchronize estrus can be altrenogest
(MATRIX® from Intervet, Inc. Summit, New Jersey). The hormone used to synchronize estrus
(e.g., altrenogest or any other suitable progestin) can be administered to the gilt by feeding, for
example, by mixing the hormone with the gilt’s feed or applying the hormone to the gilt’s feed.
Methods for feeding altrenogest to gilts are well known in the art. For example, in one
embodiment, a 0.22% altrenogest solution (or any other suitable concentration) can be used to
administer 15 mg of altrenogest per gilt once daily for 14 days in the gilt’s feed. In another
embodiment, a 0.22% altrenogest solution (or any other suitable concentration) can be used to
administer 20 mg of altrenogest per gilt once daily for 18 days in the gilt’s feed. Any other
suitable regimen for the administration of altrenogest or another hormone for synchronizing
estrus (e.g., any other suitable progestin) can be used in accordance with the invention. The
hormone for synchronizing estrus can be administered to the gilt by any suitable method known

in the art, including by feeding.
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[00330] The amount of the gonadotropin-releasing hormone effective for use in
accordance with the methods and compositions described herein depends on many parameters,
including the molecular weight of the gonadotropin-releasing hormone, its route of
administration, and whether it is in its native form. As in described herein an “effective
amount” of the hormone is an amount sufficient to synchronize ovulation or to synchronize the
time of insemination in a gilt or a sow using the methods described herein.

[00331] The effective amount of the gonadotropin-releasing hormone to be administered
to a gilt or a sow can range from about 100 ng to about 2000 pg, about 100 ng to about 1000
ng, about 100 ng to about 500 ug, about 1 ug to about 2000 ug, about 1 pug to about 500 ng,
about 1 pug to about 100 pg, about 1 pg to about 50 pg, about 1 pg to about 10 pg, about 10 pg
to about 2000 pg, about 10 pg to about 1000 ug, about 10 pug to about 500 pg, about 10 pg to
about 100 pg, about 10 pg to about 50 pg. about 50 pg to about 2000pg, about 50ug to about
1000pg, about 50 pg to about 500 pg, about 50 pg to about 300 pg, about S0 pg to about 200
pg, about 100 ug to about 200 ug, about 100 pg to about 300 pg, about 100 pg to about 500 pg,
about 100 pg to about 1000ug, about 200ug to about 2000ug, or about 0.05 mg to about 50 mg.
In various illustrative aspects, the gonadotropin-releasing hormone can be administered to a gilt
or a sow at a dose of about about 1 pg, about 2 ug, about 5 pg, about 10 ug, 20 ug, about 50 pg,
about 75 ng, about 100 pg, about 150 pg, about 180 g, about 200pg, about 225 ng, about 250
rg, about 300 pg, about 400 pg, about 500 pg, about 750 pg, about 1000 pg, about 1500 pg, or
about 2000 pg of the gonadotropin-releasing hormone. The gonadotropin-releasing hormone
can be administered in one or more doses. Typically, the gonadotropin-releasing hormone is
administered without any additional hormone to synchronize ovulation.

[00332] The gonadotropin-releasing hormone in the composition used for the methods
described herein can be administered at a concentration of, for example, about 0.1 pg/mL., about
0.5 pg/mL, about 1 pg/mL, about 5 pg/mL, about 10 pg/mL, about 50 pg/mL to about 500
pg/mL, about 50 pg/mL to about 400 pg/mL., about 50 pg/mL to about 300 ug/mL, about 50
pg/mL to about 200 pg/mL, about 50 ug/mL to about 150 pg/mL, about 50 ug/mL to about 250
pg/mL, or about 100 ug/mL. In illustrative embodiments, the composition can be administered
in various volumes including for example a dosage volume of 0.1 mL, 0.5 mL, 1 mL, 2 mL, 3
mL, 4mL., or 5 mL. Any suitable volume for administration can be used, depending on, for
example, the route of administration to the animal, the size of the animal to which the hormone
is being administered, the species of the animal to which the hormone is being administered,

and other factors known to those skilled in the art.
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[00333] In any embodiment described herein, the gonadotropin-releasing hormone is
administered in an amount effective to stimulate ovarian follicle ovulation and to synchronize
ovulation according to the methods described herein. The dose of the gonadotropin-releasing
hormone can be administered using a method selected from the group consisting of 1) use of a
deposition catheter, 2) manual administration, 3) injection, or any other art recognized means
for administering a pharmaceutical composition, for example, any other art recognized means
for vaginally administering a pharmaceutical composition, such as a composition containing a
hormone. In one embodiment, the gonadotropin-releasing hormone can be administered to
more than one gilt or sow.

[00334] Examples of methods for effective gonadotropin-releasing hormone
administration, other than vaginal administration, include parenteral administration to the gilt or
sow, for example, subcutaneously, intramuscularly, intraperitoneally, intrathecally, or
intravenously, or in combination with an acceptable carrier. Suitable means for parenteral
administration include needle (including microneedle) injectors, needle-free injectors, and
infusion techniques. The parenteral compositions for use in accordance with this invention can
be in the form of a reconstitutable lyophilizate comprising one or more doses of the
gonadotropin-releasing hormone composition. Examples of parenteral dosage forms include
aqueous solutions of the gonadotropin-releasing hormone composition in well-known
acceptable liquid carriers such as liquid alcohols, glycols (e.g., polyethylene glycols), glucose
solutions (e.g., 5%), esters, amides, sterile water, buffered saline (including buffers like
phosphate or acetate; e.g., isotonic saline).

[00335] In any embodiment described herein, the gonadotropin-releasing hormone
composition for use in the methods described herein can be administered to the gilt or sow
locally. Examples of local administration methods for use herein include, topical, intravaginal,
and intrarectal. Examples of dosage forms for use in this embodiment include creams,
ointments, gels, pastes, powders, lotions, transdermal patches, intrauterine devices, vaginal
rings, and vaginal tablets. In one illustrative embodiment, the gonadotropin-releasing hormone
composition is administered into the anterior vagina of the gilt or sow. The gonadotropin-
releasing hormones may also be formulated in vaginal or rectal compositions such as
suppositories, e.g., containing conventional suppository bases such as cocoa butter, carbowaxes,
polyethylene glycols or other glycerides, all of which melt at body temperature, yet are

solidified at room temperature.
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[00336] The gonadotropin-releasing hormone may be administered to the gilt or sow by
any useful procedures and any effective dose and suitable dosage form can be used, including
oral dosage forms known in the art, such as pills, pellets, or capsules, and effective doses can be
administered in standard or modified release dosage forms. Modified release dosage
formulations include delayed, sustained, pulsed, controlled, targeted, and programmed release
formulations.

[00337] The gonadotropin-releasing hormone compositions also may comprise suitable
solid or gel phase carriers or excipients., Examples of such carriers or excipients include but are
not limited to calcium carbonate, calcium phosphate, various sugars, starches, cellulose
derivatives, gelatin, and polymers such as polyethylene glycols.

[00338] In another illustrative aspect, the gonadotropin-releasing hormone for use in the
methods described herein may be in the form of a kit. The kit can comprise a dose or multiple
doses of a gonadotropin-releasing hormone as described herein. In this embodiment, the kit can
further comprise an applicator for manual administration, a deposition catheter, and/or a syringe
for application of the hormone composition to the gilt or sow. In yet another embodiment, the
gonadotropin-releasing hormone is in a composition comprising a gel as described herein. In
one illustrative embodiment, the kit may comprise the gonadotropin-releasing hormone and the
gel separately for mixing before administration to the gilt or sow, or they can be together in one
composition. In another embodiment, the kit may comprise the gonadotropin-releasing
hormone and the gel admixed in a vessel for immediate administration.

[00339] In yet another embodiment, the kit contains instructions for use. The
instructions may indicate that the insemination should be through one or more artificial
inseminations. The instructions can also provide the timing for administration of the
gonadotropin-releasing hormone and the hormone for synchronizing estrus to the gilt as
described herein, and the timing for artificial insemination.

[00340] In yet another embodiment, an article of manufacture is provided. The article of
manufacture can comprise any of the gonadotropin-releasing hormone compositions described
herein for use in the methods described herein. The gonadotropin-releasing hormone
composition can be in a primary container, for example, a glass vial, such as an amber glass vial
with a rubber stopper and/or an aluminum tear-off seal. In another embodiment, the primary
container can be plastic or aluminum, and the primary container can be sealed. In another
embodiment, the primary container may be contained within a secondary container to further

protect the composition from light. The secondary container can be, for example, cardboard.
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Any of these embodiments also apply to the kit embodiments described above, and any of the
gonadotropin-releasing hormone composition embodiments described herein can apply to the

article of manufacture.

EXAMPLES

EXAMPLE 1

Study Design and Treatments

[00341] All gilts were individually fed MATRIX® as a top-dress for 14 days at the
recommended rate of 15 mg/gilt/day. Gilts were withdrawn from MATRIX" feeding (last top
feed in the morning on Day 0) and allotted to treatments. Controls were treated with a 1.2%
methylcellulose gel formulation without triptorelin at 96 hours following MATRIX®
withdrawal (last top-dress). The remaining gilts received 200 mcg triptorelin, as the acetate, in
a 1.2% methylcellulose gel formulation intravaginally at various times after MATRIX®
withdrawal. The four treatments were: 1) vehicle gel (VG) treatment at 96 hours after
MATRIX® withdrawal, 2) triptorelin gel (TG) treatment at 96 hours after MATRIX®
withdrawal, 3) TG treatment at 120 hours after MATRIX® withdrawal and 4) TG treatment at
144 hours after MATRIX® withdrawal. All gilts were monitored for their estrous and ovulatory
status as described below. Gilts included in replicate 1 were selected from terminal line
commercial production gilts located in grow/finish barns. Sexual maturity, as indicated by one
or more estrous periods, was not verified prior to the start of MATRIX® feeding. Gilts included
in replicate 2 were selected from a maternal line gilt population. Sexual maturity was verified
by at least one estrous period verified and recorded prior to starting MATRIX® feeding.

Test Substance

[00342] Triptorelin (pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,) was supplied
in the acetate form, from Bachem, Torrance, CA (Item H-4075 CGMP grade). Triptorelin gel
(200 ng/2 mL) was formulated by Argenta (Auckland, NZ) in a gel composed of Methocel
Premium A4000 (Dow Chemical), citrate buffer (pH 5.5), NaCl, methionine and EDTA (as
potential stabilizers) and methyl and propyl parabens (as preservatives). Fifty-four milliliters of
triptorelin gel (100 mcg triptorelin acetate/mL) was packaged in Amber Borosilicate Glass

Serum Vials (610206-50) with a Gray Butyl Pharmaceutical Serum Vial Stopper (73828A-SS)
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with a Standard Aluminum Seal (SAS20NAT). The triptorelin gel vehicle contained the same
formulation excipients as in triptorelin gel, except it did not contain triptorelin or the potential
stabilizers, methionine and EDTA. MATRIX® was supplied as the US commercially available
form.

Estrus Observation

[00343] For post-treatment estrus detection, gilts were housed in individual pens. Boars
were housed in separate rooms, and/or at least 12 m away and downwind. To elicit signs of
estrus, a mature boar was walked slowly in the alley in front of the gilts' crates, exposing each
test gilt to visual, auditory and olfactory signals from the boar for up to 5 minutes. In keeping
with standard practice at commercial farms, while the boar was near the front of the gilt's crate,
estrus was tested by an experienced person applying back pressure to the midsection of the gilt
combined with side rubbing. Estrus was confirmed when a gilt stood rigidly to the back
pressure, with no vocalization and with some indication of an ear reflex.

[00344] For replicate one, estrus detection was performed on gilts once daily from Day 5
to Day 8. For replicate two, estrus detection was performed on gilts once daily from Day 0 to

Day 8.
Ovulation Monitoring

[00345] The ovulatory status of all gilts was monitored by transrectal ultrasonography.
For replicate one, ovulation was monitored two times on Day 5, then three times a day from
Day 6 to Day 8. For replicate two, ovulation was monitored three times a day from Day 5 to
Day 8. An Aloka 500 ultrasound machine with a 7.5 MHz linear array transducer attached to a
fixed-angle PVC stabilizing rod to facilitate insertion into the rectum was used for this purpose.
The transducer and PVC rod were coated with a gynecological lubricant and gently inserted
into the rectum until the ovaries were visualized, one at a time. The diameters of the three
largest follicles were recorded (to the nearest 0.1 mm) at each scanning. A gilt was declared to

have ovulated when the number of large follicles (= 6.5 mm) fell to less than 3.
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Administration
[00346] A single 2 mL dose of triptorelin gel or vehicle gel was deposited within

approximately 1-2 cm posterior to the cervix with a catheter similar to those used for artificial
insemination. The dose was delivered using a standard multi-dose applicator attached to the

catheter. A new disposable sheath, which surrounds the catheter, was used for each gilt.
Statistical Analysis

[00347] Data were analyzed using the Mixed Models procedures of SAS. Models
included main effects of time of treatment following the last feeding of MATRIX®, replicate,
and treatment by replicate interaction. Differences between treatments were tested on least
squares means estimates using the T test at P < 0.05. Data for analysis were tested for

assumptions of data normality.
Results

[00348] Five gilts in replicate 1 and three gilts in replicate 2 were removed from the data
analysis for reasons not related to the treatment. Results are presented in Figures 1 and 2, with
tabular data presented in Tables 1 and 2 for Replicates 1 and 2, respectively. More gilts in
replicate 2 were detected in estrus following MATRIX® compared with replicate 1.

[00349] Replicate 1 was conducted in a finishing research facility with crossbred PIC C-
22 X line 337 terminal line females at a lower level of sexual maturity compared to PIC C-22
maternal line females, which were more sexually mature and were in a highly maintained
environmental breeding facility in replicate 2. A lower percentage of gilts had displayed their
first estrus before MATRIX® feeding in replicate 1 compared to replicate 2. Not only was
replicate 2 conducted at a different location than replicate 1, but the sexual maturity was also
greater for gilts in replicate 2, as evidenced by documented estrous cycles in all the gilts before
initiation of MATRIX® feeding. In replicate 1, estrous cycles could not be reliably documented
in all gilts before initiation of MATRIX® feeding.

[00350] The interval from last MATRIX® feeding to ovulation was influenced by
treatment and replicate. The interval from triptorelin gel treatment to ovulation is expected to

peak at 40-48 hours following treatment. Therefore, the interval from MATRIX® to ovulation is
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expected to differ when triptorelin gel is administered at 96, 120 or 144 hours post—MATRIX®.
This is shown in Table 4 and depicted in Figure 3. The ovulatory peak occurred at 48 hours
tollowing treatment for each group. However, the peak was at 144, 168 and 192 hours post-
MATRIX® for 96, 120 and 140 hours treatment groups, respectively. The vehicle treated group
did not exhibit a synchronous ovulatory peak, but rather a steady increase in percent ovulated
that never attained the same level as observed for triptorelin gel treated gilts.

[00351] The effect of replicate or perhaps more important the impact of sexual maturity
is shown by comparison of Table 1 and Table 2. The gilts presented in Table 2 were confirmed
to be sexually mature, whereas those in replicate or Table 1 were not. The differences can be
seen in Figures 1 and 2. The sexually mature gilts (Figure 2) demonstrated a higher ovulatory
response at 48 hours following triptorelin gel treatment for each of the three treatment times.
For example, 90% for replicate 2 compared with 60% for replicate 1 in the TG 120 treatment
time. Even though the level of sexual maturity differed between these two groups of gilts,
consistent trends are apparent when comparing Figure 1 with Figure 2 and the data presented in
Figure 3. The time of ovulation curves for vehicle control and triptorelin gel gilts treated at 144
hours are nearly identical, regardless of whether immature (Figure 1) or mature (Figure 2) and
the combined plot in Figure 3 suggests that treatment with triptorelin gel at 144 hours did not
effectively synchronize ovulation. The 144 hour treatment time is apparently after the
endogenous release of LH in many of the gilts and thus, too late to induce a synchronized
ovulation. However, it is interesting to note that treatment at 144 hours did advance and
synchronize ovulation in the immature gilts (Figure 1) between 40 and 48 hours post-triptorelin
gel, whereas 100% of the gilts had already ovulated by 40 hours in the sexually mature gilts
(Figure 2). These data suggest that a different time of treatment may be advised for sexually
immature as compared with mature gilts.

[00352] Triptorelin gel treatment at either 96 or 120 hours did advance and produce a
more synchronous ovulation than vehicle control treated gilts or gilts treated at 144 hours. The
proportion of gilts ovulating within 48 hours and the synchrony of ovulation was greater for
gilts treated at 120 hours (72%) compared with gilts treated at 96 hours (54.2%) (Table 4). For
sexually mature gilts (Figure 2 and Table 2), the difference was more pronounced with 90.0%
and 77.8% ovulating within 48 hours for TG 120 and TG 96, respectively. These data
demonstrate that 120 hours following the last MATRIX® feeding is the more effective time for

treatment.



CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

62

[00353]

Table 1. Cumulative percentage of gilts ovulating at various time intervals following the last
feeding of MATRIX® and VG or TG treatment in replicate 1.

VG 96 (n=15) TG 96 (n=15) | TG 120 (n=15) | TG 144 (n=14)

I;I)outrs Hours Pg.(i:'nt Hours Pér.clfnt Hours Pg.cl:’nt Hours Ps}r%?nt

OSt- 1118 1118 11LS 11tS

MATRIX| PO VO | ovulated| PO 10 |ovutated| P25 TO | ovulated PO TG  ovulated
128 2] 00% | 32 | 00% 8 00% | -16 | 0.0%
136 40 | 00% | 40 | 0.0% 16 | 00% 3 0.0%
144 48 | 00% | 48 | 400% | 24 | 0.0% 0 0.0%
152 56 | 133% | 56 | 400% | 32 | 6.7% 8 71%

160 64 20.0% 64 40.0% 40 13.3% 16 14.3%
168 72 33.3% 72 40.0% 48 60.0% 24 42.9%
176 80 40.0% 80 53.3% 56 60.0% 32 50.0%
184 88 46.7% 88 53.3% 64 60.0% 40 64.3%
192 96 60.0% 96 60.0% 72 60.0% 48 85.7%
200 104 66.7% 104 60.0% 80 73.3% 56 92.9%

[00354]

Table 2. Cumulative percentage of gilts ovulating at various time intervals following the last
feeding of MATRIX® and VG or TG treatment in replicate 2.

VG 96 (n=38) TG 96 (n=9) TG 120 (n=10) | TG 144 (n=10)
Hours Percent Percent Percent Percent
Post. | HOWS | g | Hours oy, o) Hours 1oy, o Hours o
MATRIX T2 VO |ovulated| P2 TC [ovutated| P2 T8 | ovutated| T2 TC |Ovulated
128 32 0.0% 32 0.0% 8 0.0% -16 0.0%

136 40 0.0% 40 0.0% 16 10.0% -8 0.0%
144 48 0.0% 48 77.8% 24 30.0% 0 0.0%

152 56 25.0% 56 77.8% 32 70.0% 8 40.0%
160 64 25.0% 64 77.8% 40 80.0% 16 50.0%
168 72 75.0% 72 77.8% 48 90.0% 24 70.0%
176 80 87.5% 80 88.9% 56 100.0% 32 80.0%
184 88 87.5% 88 88.9% 64 100.0% 40 100.0%

192 96 87.5% 96 100.0% 72 100.0% 48 100.0%
200 104 87.5% 104 | 100.0% 80 100.0% 56 100.0%




CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

63

[00355]

Table 3. Least squares means for response variables measured for post-MATRIX® gilts
assigned to receive VG at 96 hours after MATRIX® withdrawal, or TG at 96, 120, or 144 hours
after last MATRIX® feeding in replicates 1 and 2 combined.

VGO | TG96 | TG 120 | TG 144 | SEM P
N 23 24 25 24
Estrous Expression (%) 79.8 63.1 79.9 78.2 8.6 |0.45
Interval from MATRIX® 147.7 143.8 143.3 146.5 4.8 0.90
withdrawal to Estrus (h)
Interval from MATRIX® 169.4% | 15477 | 162.8% [ 171.1% | 3.4 |0.0049
Withdrawal to Ovulation (h)

MOV136 (%) 0.4 0.3 43 0.2 21 1043
MOV 144 (%) 2.6° 56.37 13.7* 1.4" 6.1 |0.0001
MOV152 (%) 23.1° 58.8” 35.7% 23.9* 8.5 10.0117
MOV 160 (%) 27.4" 58.8” 43.7% | 32.3° 9.1 10.0745
MOV 168 (%) 53.0 584 754 57.0 9.7 1036
MOV 176 (%) 62.3 71.4 79.8 65.7 9.1 10.54
MOV 184 (%) 66.7 71.4 79.8 82.3 8.6 1054
MOV 192 (%) 74.2 78.9 79.1 94.2 8.0 [0.31
MOV200 (%) 77.3 80.7 86.3 97.7 74 10.23

Replicate is significant in every one of these except MOV 136.

[00356]

Table 4. Cumulative percentage of gilts ovulating at various time intervals following the last
feeding of MATRIX® and VG or TG treatment in replicates 1 and 2 combined.

VG 96 (n=23) TG 96 (n=24) | TG 120 (n=25) | TG 144 (n=24)

Hours Percent Percent Percent Percent
Post- | DS | Gilts | 1O | Giles | 10U | Giles | DO | Gilts
MATRIX Post-VG Ovulated Post-TG Ovulated Post-TG Ovulated Post-TG Ovulated
128 32 0% 32 0% 8 0% -16 0%
136 40 0% 40 0% 16 4.0% -8 0%
144 48 0% 48 54.2% 24 12.0% 0 0%

152 56 17.4% 56 54.2% 32 32.0% 8 20.8%
160 64 21.7% 64 54.2% 40 40.0% 16 29.2%
168 72 47.8% 72 54.2% 48 72.0% 24 54.2%
176 80 56.5% 80 66.7% 56 76.0% 32 62.5%
184 88 60.9% 88 66.7% 64 76.0% 40 79.2%
192 96 69.6% 96 75.0% 72 76.0% 48 91.7%
200 104 73.9% 104 75.0% 80 84.0% 56 95.8%
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EXAMPLE 2

Study Design and Treatments

[00357] Two hundred ninety-seven (297) gilts were fed MATRIX® as a top-dress for 14
days at the recommended rate of 15 mg/gilt/day. The last feeding of MATRIX® was at 5:30
AM (Day 0). Approximately one hundred gilts were allocated to each of the following
treatments:

1. Group 1, Controls (n=100); MATRIX® treated, but not OvuGel™
treated, inseminated daily during estrus, as is normally practiced (average of 1.9
inseminations per gilt).

2. Group 2 (n=98); OvuGel™ treated at 6:30 am (+/- 1 hr) on Day 5 and
inseminated at 2 to 11 hours post-OvuGel™ treatment on Day 5 if expressing estrus. All
gilts inseminated once on Day 6, 26 hours (+/- 2.5 hrs) post-OvuGel™ treatment, regardless
of estrus status.

3. Group 3 (n=99); OvuGel™ treated at 6:30 am (+/- 1 hr) on Day 5 and
inseminated once at 2.5 to 9.5 hours post-OvuGel™ treatment on Day 5 and again on Day

6, 26.5 hours (+/- 3 hrs) post-OvuGel™ treatment, without regard to estrus on either day.
Test Substance

[00358] Triptorelin (pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,) was supplied
in the acetate form, from Bachem, Torrance, CA (Item H-4075 CGMP grade). Triptorelin gel
(200 mcg/2 mL) was formulated by DPT Laboratories (San Antonio, Texas) in a gel composed
of Methocel Premium A4000 (Dow Chemical) and other inactive formulation excipients. Fifty-
four milliliters of triptorelin gel (100 mcg triptorelin acetate/mL) was packaged in Amber
Borosilicate Glass Serum Vials (610206-50) with a Gray Butyl Pharmaceutical Serum Vial
Stopper (73828A-SS) with a Standard Aluminum Seal (SAS20NAT).

Estrus Observation
[00359] Gilts were housed in individual pens. Boars were housed at least 12 m away and

downwind. To determine onset and duration of estrus, gilts were observed for estrus daily from

4 days until § days after last feeding of MATRIX® or until the end of estrus was confirmed,
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whichever came first. To facilitate detection of estrus, a mature boar was walked slowly in the
alley in front of the gilt’s pen, exposing each gilt to visual, auditory and olfactory signals from
the boar for up to 5 minutes. While the boar was near the front of the gilt’s pen, estrus was
tested by an experienced person applying back pressure to the midsection of the gilt combined
with side rubbing. Estrus was confirmed when a gilt stood rigidly to the back pressure, with no

vocalization and with some indication of an ear reflex.

Drug Administration

[00360] A single 2 mL dose of OvuGel™ was deposited within approximately 1-2 cm
posterior to the cervix with a catheter similar to those used for artificial insemination. The dose
was delivered using a standard multi-dose applicator attached to the catheter. A new disposable

sheath, which surrounds the catheter, was used for each gilt.

Statistical Analysis

[00361] Data were subjected to analysis of variance using the PROC MIX procedure of
SAS (version 9.2) to determine the main effect of treatment, replicate and treatment by replicate
interaction on farrowing rate and litter size. Differences between treatments were tested on

least squares means estimates using the T test at P < 0.05.

Results

[00362] Two hundred ninety-seven (297) gilts were allotted to treatment groups (Group
1: 100, Group 2: 98, Group 3: 99). One Control gilt was removed from the study due to an
injury before post-weaning estrus status was completed on Day 8 and was therefore removed
from the final data set. Tables 5 through § present the least square means and statistical
analysis for all gilts. There was a time difference between replicates when gilts were
inseminated on Day 5. Replicate 1 gilts were inseminated on Day 5, 7.5 to 11 hours post-
OvuGel™ treatment. Gilts inseminated on Day 5 in replicate 2 were bred 2.25 to 4.5 hours
after OvuGel™ administration. Because of this difference, the least square means and
statistical analysis for pregnancy, farrowing and born alive data are presented by replicate in
Table 9. There were no treatment by replicate interactions (P>0.60) for any of these variables

and only a tendency (P<0.09) for a replicate effect for farrowing rate. Raw data and unadjusted
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means are shown in Tables 10 through 13. As shown in Table 5, the percentage of gilts
pregnant at 30 days post-insemination was the same for all treatments (P>0.94), as was the
percentage of gilts that farrowed (P>0.79). Total piglets born per litter (P>0.74) and piglets
born live per litter (P>0.44) was not different among treatments. Nor was there a treatment
difference in the piglet index (P>0.80). Table 6 presents the least squares means for the
expression of estrus post—MATRIX®. There was no difference due to treatment in the
percentage of gilts first expressing estrus on Day 5 (P>0.35) or on Day 6 (P>0.15).

[00363] The pregnancy rate based on when gilts first expressed estrus is shown in Table
7. Control and Treatment 2 gilts that expressed estrus on Day 5 had a greater percentage
pregnant at 30 days than did the Treatment 3 gilts (P<0.04). There was a trend (P=0.10) for a
higher percentage of pregnancy among the Control gilts that expressed estrus on Day 6
compared to gilts on Treatments 2 and 3. However, when comparing overall pregnancy rate for
all gilts expressing estrus there was no difference between treatments (P>0.94). Table 8 shows
the farrowing rate of gilts based on when they first expressed estrus. The only difference
among treatments is for gilts that expressed estrus on Day 5. Those gilts in Treatment 2 had a
greater farrowing rate (P<0.03) than the Control or Treatment 3 gilts (94.1% vs. 76.0 and
66.7%, respectively).

[00364] The results of this study demonstrate the farrowing rate and litter size in gilts
inseminated at a fixed-time following MATRIX® and OvuGel™ treatment are not different
from gilts inseminated at detected estrus following MATRIX® treatment. These data are also
consistent with previous trials in weaned sows in which 30 to 60% of sows or gilts that did not
express estrus conceived following the fixed-time insemination. The timing of insemination on
Day 5 and 6 is consistent with the time of ovulation data observed in the Example 1 trials.
[00365] This protocol was conducted at two separate locations with different results. The
gilts at the first site all had expressed estrus a minimum of three times and many of them had
experienced 4 or 5 estrus cycles prior to starting on MATRIX®. The gilts at the second site
only had a single confirmed estrus before starting the MATRIX®. The farrowing rate for control
gilts was higher than for OvuGel™ treated gilts at the other location. The age difference in
gilts could have contributed to the difference in results. An average of 30.1% of the older gilts
at the first site first expressed estrus on Day 5 post—MATRIX®. Only 7.4% of the younger gilts
at the second site showed estrus on Day 5. By Day 7 post-MATRIX®, only 16.2% of the older

Control gilts and 2% of the older gilts that received OvuGel™ were expressing estrus for the
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first time. At the second site, among the younger gilts there were still 41.3% of the Controls
and 18.3% of the OvuGel™ gilts that expressed estrus for the first time on Day 7.

[00366] Results at the first site, with sexually mature gilts, demonstrate that OvuGel™
given at ~ 120 hours after the last feeding of MATRIX® and followed with either a conditional
insemination on Day 5 paired with a fixed-time insemination on Day 6 or a double fixed-time
insemination on Day 5 and Day 6, results in a similar farrowing rate and litter size compared to

gilts inseminated following detection of estrus.

[00367]
Table 5. Gilt Performance

Control | Group2 | Group3 | SEM | P«
No. Gilts 99 98 99 - -
Pregnant at 30 days, % 71.7 73.2 73.7 4.51 | 0.9469
Percent Farrowed of Allotted 64.6 69.1 65.7 4,78 | 0.7906
Piglets Born Live per Litter 13.2 12.8 12.5 0.30 | 0.4479
Total Piglets Born per Litter 13.7 13.5 13.4 0.32 | 0.7416
Piglet Index 850 883 819 73.0 | 0.8008
[00368]

Table 6. Expression of Estrus post-MATRIX®

Control | Group2 | Group3 |SEM | P«

No. Gilts 99 98 99 - -
1** Expression of Estrus on Day 5, % 25.3 34.7 30.3 4.62 |0.3526
1** Expression of Estrus on Day 6, % 354 44.9 48.5 4.98 [0.1565
1** Expression of Estrus on Day 7, % 16.2 2.0 - - -

1* Expression of Estrus on Day 8, % 6.1 - - - -

Percent not confirmed in Estrus

17.2 18.4 212 . 7581
by Day 8 8 3.96 [0.758

Estrus checks were not reliable on gilts that received OvuGel™ (treatments 2 and 3) after Day 6. Fstrus checks
continued on Control gilts until all gilts expressed estrus and were mated (9 to 32 days post-MATRIX®).
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[00369]
Table 7. Pregnancy Rate Based on When Gilts Expressed Estrus

Control | Group?2 | Group3 | SEM | P«
Pregnant (%) — Day 5 Estrus 92.0 97.1 76.7 544 | 0.0313
Pregnant (%) — Day 6 Estrus 91.4 72.1 79.2 5.88 | 0.1029
Pregnant (%) — Day 7 Estrus 81.3 50.0 - - -
Pregnant (%) — Day § Estrus 50.0 - - - -
Pregnant (%) — No Estrus or Estrus i 333 571 1125 | 0.1422
after Day 8

Group 2 gilts expressing estrus on Day 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.

[00370]
Table 8. Farrowing Rate Based on When Gilts Expressed Estrus

Control | Group2 | Group3 | SEM | P«

Farrow (%) — Day 5 Estrus 76.0 94.1 66.7 7.19 | 0.0217
Farrow (%) — Day 6 Estrus 85.7 67.4 70.8 6.62 | 0.1605
Farrow (%) — Day 7 Estrus 81.3 50.0 - - -
Farrow (%) — Day & Estrus 333 - - - -

Farrow (%) — No Estrus or

Estrus after Day 8
Group 2 gilts expressing estrus on Day 5 post-MATRTX" received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.

- 27.8 524 11.17] 0.1243

[00371]
Table 9. Performance by Replicate
Replicate 1 Replicate 2 SEM Trt, | Rep, |Trt* Rep
Control |Grp 2|Grp 3| Control |Grp 2|Grp 3 P< | P< P<

Pregnant at
30 days, %
Percent

Farrowed 70.6 706|720 583 |[67.4]592 676|079 |0.09| 073
of Allotted
Piglets Born
Live per 12.8 (128|125 136 |129|125|043 | 0.26 | 0.39 | 0.62
Litter

745 7651760 688 [69.6]714|6.39 | 095|028 | 0.99

Group 2 gilts expressing estrus on Day3 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed. Group 2 and 3 gilts in replicate 1 that were bred on Day 5
were inseminated 9.5 to 11 hours post-OvuGel™ treatment. Replicate 2 gilts in Groups 2 and 3 were inseminated
on Day 5, 2.25 to 4.5 hours post-OvuGel™ administration.
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[00372]
Table 10. Performance — Unadjusted Means
Control Group 2 Group 3

No. Gilts 99 98 99
Pregnant at 30 days, % 71.7 73.2 73.7
Percent Farrowed of Allotted 64.6 69.1 65.7
Piglets Born Live per Litter 13.2 12.8 12.5
Total Piglets Born per Litter 13.7 13.5 13.4
Piglet Index 851 885 819

[00373]

Table 11. Expression of Estrus post—MATRIX® — Unadjusted Means

Control Group2 | Group 3

No. Gilts 99 98 99
1™ Expression of Estrus on Day 5, % 25.3 34.7 30.3
1™ Expression of Estrus on Day 6, % 354 44.9 48.5
1™ Expression of Estrus on Day 7, % 16.2 2.0 -
1™ Expression of Estrus on Day 8, % 6.1 - -
Percent not confirmed in Estrus by Day 8 17.2 18.4 21.2

Estrus checks were not reliable on gilts that received OvuGel™ (treatments 2 and 3) after Day 6. Estrus checks

continued on Control gilts until all gilts expressed estrus and were mated (9 to 32 days post- MATRIX®).

[00374]

Table 12. Pregnancy Rate Based on When Gilts Expressed Estrus — Unadjusted Means

Control Group 2 Group 3
Pregnant (%) — Day 5 Estrus 92.0 97.1 76.7
Pregnant (%) — Day 6 Estrus 914 72.1 79.2
Pregnant (%) — Day 7 Estrus 81.3 50.0 -
Pregnant (%) — Day § Estrus 50.0 - -
Pregnant (%) — No Estrus or Estrus after Day 8 - 333 57.1

Group 2 gilts expressing estrus on Day 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.
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[00375]
Table 13. Farrowing Rate Based on When Gilts Expressed Estrus — Unadjusted Means

Control Group 2 Group 3
Farrow (%) — Day 5 Estrus 76.0 94.1 66.7
Farrow (%) — Day 6 Estrus 85.7 67.4 70.8
Farrow (%) — Day 7 Estrus 81.3 50.0 -
Farrow (%) — Day 8 Estrus 33.3 - -
Farrow (%) — No Estrus or Estrus after Day 8 - 27.8 52.4

Group 2 gilts expressing estrus on Day 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.

EXAMPLE 3

Study Design and Treatments

[00376] Three hundred twelve (312) gilts were fed MATRIX® as a top-dress for 14 days
at the recommended rate of 15 mg/gilt/day. The last feeding of MATRIX® was at 6:30 AM
(Day 0). One hundred four gilts were allocated to each of the following treatments:

1. Group 1, Controls (n=104); MATRIX® treated, but not OvuGel™
treated, inseminated daily during estrus, as is normally practiced at the site (average of 1.8
inseminations per gilt).

2. Group 2 (n=104); OvuGel™ treated at 7:00 am (+/- 1.5 hours) on Day 5
and inseminated at 2 to 4 hours post-OvuGel™ treatment on Day 5 if expressing estrus. All
gilts inseminated once on Day 6, 26 hours (+/- 2 hrs) post-OvuGel™ treatment, regardless of
estrus status.

3. Group 3 (n=104); OvuGel™ treated at 7:00 am (+/- 1.5 hours) on Day 5
and inseminated once at 2 to 4 hours post-OvuGel™ treatment on Day 5 and again on Day 6, 26

hours (+/- 2 hrs) post-OvuGel™ treatment, without regard to estrus on either day.

Test Substance

[00377] Triptorelin (pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,) was supplied
in the acetate form, from Bachem, Torrance, CA (Item H-4075 CGMP grade). Triptorelin gel
(200 mcg/2 mL) was formulated by DPT Laboratories (San Antonio, Texas) in a gel composed
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of Methocel Premium A4000 (Dow Chemical) and other inactive formulation excipients. Fifty-
four milliliters of triptorelin gel (100 mcg triptorelin acetate/mL.) was packaged in Amber
Borosilicate Glass Serum Vials (610206-50) with a Gray Butyl Pharmaceutical Serum Vial
Stopper (73828A-SS) with a Standard Aluminum Seal (SAS20NAT).

Estrus Observation

[00378] Gilts were housed in individual pens. Boars were housed at least 12 m away and
downwind. To determine onset and duration of estrus, gilts were observed for estrus daily from
4 days until § days after last feeding of MATRIX® or until the end of estrus was confirmed,
whichever came first. To facilitate detection of estrus, a mature boar was walked slowly in the
alley in front of the gilt’s pen, exposing each gilt to visual, auditory and olfactory signals from
the boar for up to 5 minutes. While the boar was near the front of the gilt’s pen, estrus was
tested by an experienced person applying back pressure to the midsection of the gilt combined
with side rubbing. FEstrus was confirmed when a gilt stood rigidly to the back pressure, with no

vocalization and with some indication of an ear reflex.

Drug Administration

[00379] A single 2 mL dose of OvuGel™ was deposited within approximately 1-2 cm
posterior to the cervix with a catheter similar to those used for artificial insemination. The dose
was delivered using a standard multi-dose applicator attached to the catheter. A new disposable

sheath, which surrounds the catheter, was used for each gilt.

Statistical Analysis

[00380] Data were subjected to analysis of variance using the PROC MIX procedure of
SAS (version 9.2) to determine the main effect of treatment, replicate, site, treatment by site,
and treatment by replicate interaction on farrowing rate and litter size. Differences between

treatments were tested on least squares means estimates using the T test at P < 0.05.



CA 02892762 2015-05-27

WO 2014/085674 PCT/US2013/072359

72

Results

[00381] Three hundred twelve (312) gilts were allotted to treatment groups (Group 1:
104, Group 2: 104, Group 3: 104). Since these data were collected at two different sites within
the farm by two different crews, the pregnancy, farrowing, and litter size data were analyzed for
a site effect and site by treatment interactions. There was not a site effect for number of piglets
born alive (P>0.94), pregnant at 30 days (P>0.77) or farrowing (P>0.68) rate. Nor was there a
treatment by site interaction (P>0.46) for any of these variables. Thus, the data presented in
Tables 14 through 21 shows the combined results from both sites. Tables 14 through 17 present
the least squares means and statistical analysis for all gilts. Raw data and unadjusted means are
shown in Tables 18 through 21.

[00382] The percentage of gilts pregnant at 30 days in Table 14 was greater (P<0.02) for
the Control group (91.3%) than for Group 2 or 3 (76.9 and 82.7%, respectively). The Control
gilts also had a higher (P<0.01) farrowing rate compared to the gilts in Groups 2 and 3 (90.1%,
72.8%, and 80.8%, respectively). The average number of piglets born live per litter (P>0.22)
and total piglets born per litter (P>0.28) was not different among the groups. Piglet index was
higher (P<0.02) for the gilts in the Control group (989) compared to the gilts in Group 2 (773)
or Group 3 (822).

[00383] Table 15 presents the least squares means for the expression of estrus post-
MATRIX®. There was no difference among treatments for the percentage of gilts that
expressed estrus on Days 5 and 6 post—MATRIX® (P>0.53), but the Control gilts had a higher
percentage (P<0.0001) that expressed estrus for the first time on Day 7 (41.3%) than did
Groups 2 and 3 (16.3 and 20.2%, respectively). The OvuGel™ treated gilts (Groups 2 and 3)
had a greater percentage (P<0.0001) that did not express estrus by Day 8 post—MATRIX® (26.0
and 23.1%, respectively) than did the Control group (2.9%).

[00384] The pregnancy rate based on when gilts first expressed estrus is shown in Table
16. There was no difference in pregnancy rate among treatments for gilts that first expressed
estrus on Days 5 and 6 (P>0.16). Control gilts that expressed estrus on Day 7 had a greater
(P<0.003) percentage pregnant at 30 days (97.7%) than did the Group 2 gilts (64.7%).

[00385] Table 17 shows the farrowing rate of gilts based on when they first expressed
estrus. Control gilts that expressed estrus on Day 7 had a greater (P<0.003) percentage that
farrowed (97.7%) than did the Group 2 gilts (64.7%). OvuGel™ gilts in Groups 2 and 3 that
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expressing estrus).

[00386]
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Results at this farm, demonstrate that OvuGel™ given at ~ 120 hours after the

last feeding of MATRIX® (Day 0) and followed with either an estrus dependent conditional

insemination on Day 5 paired with a fixed-time insemination on Day 6 or a double fixed-time

insemination on Day 5 and Day 6 results in similar litter size compared to gilts inseminated

daily during estrus.
[00387]
Table 14. Gilt Performance

Control | Group2 | Group3 | SEM | P«
No. Gilts 104 104 104 - -
Pregnant at 30 days, % 91.3 76.9 82.7 3.55 1 0.0184
Percent F'arrowed of Allotted 90.1 72.8 80.8 3.76 | 0.0069
Piglets Born Live per Litter 10.9 10.6 10.2 0.31 | 0.2234
Total Piglets Born per Litter 12.1 11.5 11.3 0.35 | 0.2840
Piglet Index 989 773 822 51.33] 0.0160
Includes only pregnancy and farrowing data for gilts bred within 8 days post-MATRIX®.
[00388]
Table 15. Expression of Estrus post—MATRIX®
Control | Group2 | Group3 [ SEM | P<
No. Gilts 104 104 104 - -
1* Expression of Estrus on Day 5, % 7.7 6.7 7.7 2.57 | 0.9543
1" Expression of Estrus on Day 6, % 40.4 48.1 44.2 4.88 | 0.5370
1* Expression of Estrus on Day 7, % | 41.3 16.3 20.2 4.15 | 0.0001
1* Expression of Estrus on Day 8, % 6.7 1.9 4.8 1.98 | 0.2426
1* Expression of Estrus on Day 9, % 1.0 - - - -
Percent not expressing Estrus 29 26.0 23.1 3.37 | 0.0001
[00389]
Table 16. Pregnancy Rate Based on When Gilts Expressed Estrus
Control | Group2 | Group3 |SEM| P«
Pregnant (%) — Day 5 Estrus 100 100 87.5 12.50| 0.3916
Pregnant (%) — Day 6 Estrus 95.2 84.0 82.6 4.74 | 0.1600
Pregnant (%) — Day 7 Estrus 97.7 64.7 85.7 7.37 | 0.0023
Pregnant (%) — Day § Estrus 71.4 0 40.0 |21.47] 0.1982
Pregnant (%) — Day 9 Estrus 100 - - - -
Pregnant (%) — No Estrus 0 74.1 87.5 7.75 | 0.0040
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Group 2 gilts expressing estrus on Day 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.

[00390]

Table 17. Farrowing Rate Based on When Gilts Expressed Estrus

Control | Group2 | Group3 | SEM | P«
Farrow (%) — Day 5 Estrus 100 100 §7.5 12.50 | 0.3916
Farrow (%) — Day 6 Estrus 95.0 76.0 82.6 5.08 | 0.0511
Farrow (%) — Day 7 Estrus 97.6 64.7 85.7 7.38 | 0.0026
Farrow (%) — Day 8 Estrus 57.1 0 20.0 20.10 | 0.2428
Farrow (%) — Day 9 Estrus 100 - - - -
Farrow (%) — No Estrus 0 73.1 83.3 8.32 | 0.0093

Group 2 gilts expressing estrus on d 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 06, regardless of when estrus was expressed.

[00391]

Table 18. Performance — Unadjusted Means

Control Group 2 Group 3
No. Gilts 104 104 104
Pregnant at 30 days, % 91.3 76.9 82.7
Percent Farrowed of Allotted 90.1 72.8 80.8
Piglets Born Live per Litter 10.9 10.6 10.2
Total Piglets Born per Litter 12.1 11.5 11.3
Piglet Index 986 771 820
Includes only pregnancy and farrowing data for gilts bred within 8 days post-MATRIX®.
[00392]
Table 19. Expression of Estrus post—MATRIX® — Unadjusted Means
Control Group 2 Group 3
No. Gilts 104 104 104
1** Expression of Estrus on Day 5, % 7.7 6.7 7.7
1** Expression of Estrus on Day 6, % 40.4 48.1 44.2
1** Expression of Estrus on Day 7, % 41.3 16.3 20.2
1* Expression of Estrus on Day 8, % 6.7 1.9 4.8
1* Expression of Estrus on Day 9, % 1.0 - -
Percent not expressing Estrus 29 26.0 23.1
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Table 20. Pregnancy Rate Based on When Gilts Expressed Estrus — Unadjusted Means

Control Group 2 Group 3
Pregnant (%) — Day 5 Estrus 100 100 87.5
Pregnant (%) — Day 6 Estrus 95.2 84.0 82.6
Pregnant (%) — Day 7 Estrus 97.7 64.7 85.7
Pregnant (%) — Day § Estrus 714 0 40.0
Pregnant (%) - Day 9 Estrus 100 - -
Pregnant (%) — No Estrus 0 74.1 87.5

Group 2 gilts expressing estrus on d 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5

and on Day 6, regardless of when estrus was expressed.

[00394]

Table 21. Farrowing Rate Based on When Gilts Expressed Estrus — Unadjusted Means

Control Group 2 Group 3
Farrow (%) — Day 5 Estrus 100 100 87.5
Farrow (%) — Day 6 Estrus 95.0 76.0 82.6
Farrow (%) - Day 7 Estrus 97.6 64.7 85.7
Farrow (%) - Day 8 Estrus 57.1 0 20.0
Farrow (%) - Day 9 Estrus 100 - -
Farrow (%) — No Estrus 0 73.1 83.3

Group 2 gilts expressing estrus on d 5 post-MATRIX® received 2 inseminations, Day 5 and Day 6. All other
Group 2 gilts only received a single insemination on Day 6. All Group 3 gilts received an insemination on Day 5
and on Day 6, regardless of when estrus was expressed.

EXAMPLE 4

Study Design and Treatments

[00395] Three hundred (300) gilts were fed MATRIX® as a top-dress for 14 days at the
recommended rate of 15 mg/gilt/day. The last feeding of MATRIX® was at 7:00 AM (Day 0).
One hundred gilts were allocated to each of the following treatments:

1. Group 1, Controls (n=100); MATRIX® treated, but not OvuGel™
treated, inseminated daily following detection of estrus, as is normally practiced at the site

(average number of inseminations per gilt = 1.9).
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2. Group 2 (n=100); OvuGel™ treated at 8:00 am (+/- 1 hr) on Day 5 and
inseminated at 4 to 6 hours post-OvuGel™ treatment on Day 5, regardless of estrus status.
3. Group 3 (n=100); OvuGel™ treated at 8:00 am (+/- 1 hr) on Day 5 and

inseminated on Day 6, 25 hours (+/- 1 hr) post-OvuGel™ treatment, without regard to estrus.

Test Substance

[00396] Triptorelin (pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,) was supplied
in the acetate form, from Bachem, Torrance, CA (Item H-4075 CGMP grade). Triptorelin gel
(200 mcg/2 mL) was formulated by DPT Laboratories (San Antonio, Texas) in a gel composed
of Methocel Premium A4000 (Dow Chemical) and other inactive formulation excipients. Fifty-
four milliliters of triptorelin gel (100 mcg triptorelin acetate/mL) was packaged in Amber
Borosilicate Glass Serum Vials (610206-50) with a Gray Butyl Pharmaceutical Serum Vial
Stopper (73828A-SS) with a Standard Aluminum Seal (SAS20NAT).

Estrus Observation

[00397] Gilts were housed in individual pens. Boars were housed at least 12 m away and
downwind. To determine onset and duration of estrus, gilts were observed for estrus daily from
4 days until § days after last feeding of MATRIX® or until the end of estrus was confirmed,
whichever came first. To facilitate detection of estrus, a mature boar was walked slowly in the
alley in front of the gilt’s pen, exposing each gilt to visual, auditory and olfactory signals from
the boar for up to 5 minutes. While the boar was near the front of the gilt’s pen, estrus was
tested by an experienced person applying back pressure to the midsection of the gilt combined
with side rubbing. Estrus was confirmed when a gilt stood rigidly to the back pressure, with no

vocalization and with some indication of an ear reflex.

Drug Administration

[00398] A single 2 mL dose of OvuGel™ was deposited within approximately 1-2 cm
posterior to the cervix with a catheter similar to those used for artificial insemination. The dose
was delivered using a standard multi-dose applicator attached to the catheter. A new disposable

sheath, which surrounds the catheter, was used for each gilt.
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Statistical Analysis

[00399] Data were subjected to analysis of variance using the PROC MIX procedure of
SAS (version 9.2) to determine the main effect of treatment, replicate and treatment by replicate
interaction on farrowing rate and litter size. Differences between treatments were tested on least

squares means estimates using the T test at P < 0.05.

Results

[00400] Three hundred (300) gilts were allotted to treatment groups (Group 1: 100,
Group 2: 100, Group 3: 100). Two Control gilts were removed from the study due to injuries
and were removed from the final data set. Tables 22 through 25 present the least squares means
and statistical analysis for all gilts. Raw data and unadjusted means are shown in Tables 26
through 29.

[00401] As shown in Table 22, the percentage of gilts, which expressed estrus by Day 8
post-MATRIX® was greater (P<0.0001) for the Control gilts (90.8%) compared to the gilts in
Groups 2 (72.0%) and 3 (65.0%). OvuGel™ gilts (Groups 2 and 3) had a shorter (P<0.01)
MATRIX® to estrus interval (5.9 d) compared to Control gilts (6.3 d). The percentage of gilts
pregnant at 30 days post-insemination was the same for all treatments (P>0.26). The
percentage of gilts that farrowed was not different (P>0.16) among treatments, nor was the
piglet index (P>0.18), but the Control gilts did have a numerically higher farrowing rate and
piglet index than did Groups 2 and 3 (76.5 vs. 67.0 and 64.6%, and 888 vs. 727 and 789,
respectively). There was a trend (P<0.09) for Group 3 gilts to have more piglets born live per
litter than the Control or Group 2 gilts. Total piglets born per litter was higher (P<0.05) for
Group 3 gilts (13.5) than Control (12.8) or Group 2 gilts (11.9).

[00402] Table 23 presents the least squares means for the expression of estrus post-
MATRIX®. There were more Group 2 gilts expressing estrus on Day 5 (P<0.05, 23.0%), but no
difference due to treatment on Day 6 (P>0.48). On Day 7 post—MATRIX® there were fewer
OvuGel™ gilts (Groups 2 and 3) expressing estrus for the first time compared to the Control
gilts (P<0.002). Percentage of gilts not expressing estrus by Day 9 post-MATRIX® was greater
(P<0.0001) for Groups 2 and 3 compared to the Controls (24.0%, 33.0%, 8.2%, respectively).
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[00403]

24. Regardless of treatment, gilts first expressing estrus on Days 5, 6, and 7 had similar

The pregnancy rate based on when gilts first expressed estrus is shown in Table

pregnancy rates within each day (P>0.73).
[00404] Table 25 shows the farrowing rate of gilts based on when they first expressed
estrus. As seen with the pregnancy data, those gilts expressing estrus on Days 5, 6, or 7,
regardless of treatment, had similar farrowing rates within each day. Gilts in Groups 2 and 3
that did not express estrus had a farrowing rate of approximately 49%.

[00405]

MATRIX®, and followed with either a single insemination on Day 5 or a single insemination on

Results indicate that OvuGel™, given at ~ 120 hours after the last feeding of

Day 6, have similar farrowing rates and litter sizes compared to gilts inseminated following

detection of estrus.

[00406]
Table 22. Gilt Performance
Control | Group2 | Group3 | SEM | P«
No. Gilts 98 100 100 - -
Gilts Expressing Estrus by Day 8
. 72. . 4. .0001
post-MATRIX®, % 90.8 0 65.0 08 | 0.000
MATRIX" to Estrus Interval, days 6.3 5.9 59 0.13 | 0.0098
Pregnant at 30 days, % 76.5 67.0 67.7 4.58 | 0.2640
Percent Farrowed of Allotted 76.5 67.0 64.6 4.62 | 0.1608
Piglets Born Live per Litter 11.5 10.8 12.1 0.40 | 0.0844
Total Piglets Born per Litter 12.8 11.9 13.5 0.41 |0.0422
Piglet Index 888 727 789 69.6 | 0.1818
Includes only pregnancy and farrowing data for gilts bred within 8 days post-MATRIX".
[00407]
Table 23. Expression of Estrus post—MATRIX®
Control | Group?2 | Group3 | SEM | P<
No. Gilts 98 100 100 - -
1** Expression of Estrus on Day 4, % 2.0 1.0 5.0 1.54 | 0.1937
1** Expression of Estrus on Day 5, % 17.3 23.0 10.0 3.70 | 0.0482
1** Expression of Estrus on Day 6, % 347 35.0 42.0 4.86 | 0.4841
1* Expression of Estrus on Day 7, % 24.5 12.0 7.0 340 | 0.0016
1** Expression of Estrus on Day 8, % 12.2 1.0 1.0 1.78 | 0.0001
1** Expression of Estrus on Day 9, % 1.0 4.0 2.0 1.47 | 0.3699
Percent not expressing Estrus 8.2 24.0 33.0 3.93 | 0.0001
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[00408]
Table 24. Pregnancy Rate Based on When Gilts Expressed Estrus
Control | Group2 | Group3 | SEM | P<

Pregnant (%) — Day 4 Estrus 100 100 25.0 25.00 | 0.1850
Pregnant (%) — Day 5 Estrus 70.6 78.3 70.0 11.82 | 0.8208
Pregnant (%) — Day 6 Estrus 85.3 80.0 85.7 6.16 | 0.7648
Pregnant (%) — Day 7 Estrus 83.3 75.0 71.4 13.09 | 0.7349
Pregnant (%) — Day 8 Estrus 100 0 0 0 |0.0015
Pregnant (%) — Day 9 Estrus 100 0 0 0 0.0498
Pregnant (%) — No Estrus 0 45.8 54.5 9.60 |0.0218

All Group 2 gilts received an insemination on Day 5, regardless of when estrus was expressed.
All Group 3 gilts received an insemination on Day 6, regardless of when estrus was expressed.

[00409]
Table 25. Farrowing Rate Based on When Gilts Expressed Estrus
Control | Group?2 | Group3 | SEM | P<

Farrow (%) — Day 4 Estrus 100 100 25.0 25.00 | 0.1850
Farrow (%) — Day 5 Estrus 70.6 78.3 70.0 11.82 | 0.8208
Farrow (%) — Day 6 Estrus 85.3 80.0 81.0 6.39 | 0.8301
Farrow (%) — Day 7 Estrus 83.3 75.0 71.4 13.09 | 0.7349
Farrow (%) — Day 8 Estrus 100 0 0 0 0.0015
Farrow (%) — Day 9 Estrus 100 0 0 0 0.0498
Farrow (%) — No Estrus 0 45.8 51.5 9.61 |0.0305

All Group 2 gilts received an insemination on Day 5, regardless of when estrus was expressed.

All Group 3 gilts received an insemination on Day 6, regardless of when estrus was expressed.

[00410]

Table 26. Performance — Unadjusted Means

Control Group 2 Group 3
No. Gilts 98 100 100
Gilts Expressing Estrus by Day 8 :
. 72. .

post-MATRIX®, % U8 0 650
MATRIX" to Estrus Interval, days 6.3 5.9 5.9
Pregnant at 30 days, % 76.5 67.0 67.7
Percent Farrowed of Allotted 76.5 67.0 64.6
Piglets Born Live per Litter 11.5 10.8 12.1
Total Piglets Born per Litter 12.8 11.9 13.5
Piglet Index 883 722 785
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[00411]
Table 27. Expression of Estrus post-MATRIX® — Unadjusted Means
Control Group 2 Group 3

No. Gilts 98 100 100
1* Expression of Estrus on Day 4, % 2.0 1.0 5.0
1™ Expression of Estrus on Day 5, % 17.3 23.0 10.0
1™ Expression of Estrus on Day 6, % 34.7 35.0 42.0
1** Expression of Estrus on Day 7, % 24.5 12.0 7.0
1* Expression of Estrus on Day 8, % 12.2 1.0 1.0
1** Expression of Estrus on Day 9, % 1.0 4.0 2.0
Percent not expressing Estrus 8.2 24.0 33.0

[00412]

Table 28. Pregnancy Rate Based on When Gilts Expressed Estrus — Unadjusted Means

Control Group 2 Group 3

Pregnant (%) — Day 4 Estrus 100 100 25.0
Pregnant (%) — Day 5 Estrus 70.6 78.3 70.0
Pregnant (%) — Day 6 Estrus 85.3 80.0 85.7
Pregnant (%) — Day 7 Estrus 83.3 75.0 714
Pregnant (%) — Day 8 Estrus 100 0 0

Pregnant (%) — Day 9 Estrus 100 0 0

Pregnant (%) — No Estrus 0 45.8 545

All Group 2 gilts received an insemination on Day 5, regardless of when estrus was expressed.
All Group 3 gilts received an insemination on Day 6, regardless of when estrus was expressed.

[00413]
Table 29. Farrowing Rate Based on When Gilts Expressed Estrus — Unadjusted Means
Control Group 2 Group 3

Farrow (%) — Day 4 Estrus 100 100 25.0
Farrow (%) — Day 5 Estrus 70.6 78.3 70.0
Farrow (%) — Day 6 Estrus 85.3 80.0 81.0
Farrow (%) — Day 7 Estrus 83.3 75.0 71.4
Farrow (%) — Day 8 Estrus 100 0 0
Farrow (%) — Day 9 Estrus 100 0 0
Farrow (%) — No Estrus 0 45.8 515

All Group 2 gilts received an insemination on Day 3, regardless of when estrus was expressed.
All Group 3 gilts received an insemination on Day 6, regardless of when estrus was expressed.
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EXAMPLE 5

Study Design and Treatments

[00414] All gilts were individually fed MATRIX® as a top-dress for 14 or 15 days at the
recommended rate of 15 mg/gilt/day. Gilts were withdrawn from MATRIX" feeding (last top-
dress in the morning on Day 0) and allocated to each of the following treatments. Controls
were vehicle gel treated (vehicle gel without triptorelin) at 120 (+/- 2) hours following
MATRIX® withdrawal (last top dress). The other gilts were given 100, 200 or 400 mcg
triptorelin as the acetate in a methylcellulose gel formulation 120 (+/- 2) hours following
MATRIX® withdrawal. The four treatments were:

L. Vehicle gel (VG): vehicle gel without triptorelin at 120 (+/- 2) hours after
MATRIX® withdrawal.

2. TG 100: 100 meg (2 mL 50 meg/mL) triptorelin gel at 120 (+/- 2) hours
after MATRIX® withdrawal.

3. TG 200: 200 mcg (2 mL. 100 mcg/mL) triptorelin gel at 120 (+/- 2) hours
after MATRIX® withdrawal.

4. TG 400: 400 mcg (2 mL 200 mcg/mL) triptorelin gel at 120 (+/- 2) hours
after MATRIX® withdrawal.

Test Substance

[00415] Triptorelin (pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH;) was supplied
in the acetate form, from Bachem, Torrance, CA (Item H-4075 CGMP grade). Triptorelin gel
(100-400 mcg/2 mL dose) was formulated by Argenta (Auckland, NZ) in a gel composed of
Methocel Premium A4000 (Dow Chemical), citrate buffer (pH 5.5), NaCl, methionine, and
methyl and propyl parabens. Fifty-four milliliters of triptorelin gel (100 mcg triptorelin
acetate/mL) was packaged in Amber Borosilicate Glass Serum Vials (610206-50) with a Gray
Butyl Pharmaceutical Serum Vial Stopper (73828A-SS) with a Standard Aluminum Seal
(SAS20NAT). The triptorelin gel vehicle contained the same formulation excipients as in
triptorelin gel, except it did not contain triptorelin. MATRIX® was supplied as the US

commercially available form.
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Estrus Observation

[00416] For post-treatment estrus detection, gilts were housed in individual pens. Boars
were housed in separate rooms, and/or at least 12 m away and downwind. To elicit signs of
estrus, a mature boar was walked slowly in the alley in front of the gilts' crates, exposing each
test gilt to visual, auditory and olfactory signals from the boar for up to 5 minutes. In keeping
with standard practice at commercial farms, while the boar was near the front of the gilt's crate,
estrus was tested by an experienced person applying back pressure to the midsection of the gilt
combined with side rubbing. Estrus was confirmed when a gilt stood rigidly to the back
pressure, with no vocalization and with some indication of an ear reflex. Gilts were not
exposed to boars during the first three days after withdrawal of MATRIX® (Day 0 to Day 2).
Estrus detection was performed daily on all gilts from Day 3 to Day 7.

Ovulation Monitoring

[00417] Ovulation was monitored twice on Day 5 (8 hours and 16 hours post-treatment)
and every 8 hours on Day 6 and Day 7 or until ovulation was confirmed or 176 hours following
last MATRIX® feeding. The ovulatory status of all gilts was monitored by transrectal
ultrasonography. An Aloka 500 ultrasound machine is used for this purpose, with a 7.5 MHz
linear array transducer attached to a fixed-angle PVC stabilizing rod to facilitate insertion into
the rectum. The transducer and PVC rod are coated with a gynecological lubricant and gently
inserted into the rectum until the ovaries can be visualized, one at a time. The diameters of the
three largest follicles were recorded (to the nearest 0.1 mm) at each scanning. A gilt was

declared to have ovulated when the number of large follicles (= 6.5 mm) fell to less than 3.

Blood Collection and LH analysis

[00418] A catheter was inserted non-surgically into the jugular vein (Kraeling et al.
1982) of a subpopulation of gilts in each treatment group (vehicle gel, n=8; 100 mcg triptorelin,
n=6; 200 mcg triptorelin, n=7 and 400 mcg triptorelin, n=6). Ten mL blood samples were
collected every 15 minutes for one hour prior to treatment, immediately following treatment (0)

and at 0.5, 1,2, 4, 6, 12, 18, 24, 36 and 48 hours after treatment. Blood samples were
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maintained at 4°C until centrifuged at 800 x g for 15 minutes within 12 hours of collection. The
resulting serum was stored frozen until assayed for LH using validated procedures for pig
serum (Kesner et al., 1987 and Kraeling et al., 1982). Onset, duration, and magnitude of the LH
surge were analyzed. The LH data were analyzed with the General Linear Models procedure of
SAS. Differences between treatments were tested on least squares means estimates using the T
test at P < 0.05. Onset of the LH surge is when serum LH concentration is greater than or equal
to two standard deviations of the mean of the pre-treatment serum LH concentrations. Duration
of the LH surge is the period between onset and when serum LH concentration is again less
than or equal to two standard deviations of the mean of the pre-treatment serum LH
concentrations. Magnitude of the LH surge is the maximum serum LH concentration reached

during the LH surge.
Administration

[00419] A single 2 mL dose of triptorelin gel or vehicle gel was deposited within
approximately 1-2 cm posterior to the cervix with a catheter similar to those used for artificial
insemination. The dose was delivered using a standard multi-dose applicator attached to the

catheter. A new disposable sheath, which surrounds the catheter, was vused for each gilt.
Results

[00420] In this study, gilts were 171 £ 7 days of age and 130 £ 9 kg body weight at last
MATRIX® feeding. The percentage of gilts which expressed estrus after the last feeding of
MATRIX® (97%) and interval from last feeding of MATRIX® to estrus (146 %+ 22 hours) did
not differ among treatments. Eight gilts were removed from the final data set for reasons not
related to the treatment. No replicate by treatment interactions were detected for any
parameters measured and therefore, data were combined for the two replicates. Results are
presented in Figure 4 and Tables 30-32.

[00421] Overall, 94% of gilts ovulated within the experimental period. More gilts
ovulated (P < 0.01) in the triptorelin gel (TG) treatment groups compared to vehicle gel (VG)
by 48 hours post-treatment or by 168 hours following last MATRIX® feeding. The interval
from last MATRIX® feeding until ovulation was not affected by treatment and averaged 160

hours or 6.7 days. There was no effect of treatment on the cumulative percentage of gilts,
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which ovulated by 128—152 hours after last feeding of MATRIX® (32 hours post-treatment).
However, there was a significant effect of treatment on the cumulative percentage of gilts,
which ovulated by 160—176 hours after last feeding of MATRIX® (40-56 hours post-
treatment). A higher cumulative percentage of gilts ovulated by 168 hours (48 hours post-
treatment) in the treated groups than in the vehicle gel group (Table 30). Time at which
ovulation was detected and percentage of gilts, which ovulated at each ultrasound observation
after treatment with triptorelin gel are presented in Table 30. There were no significant
differences in mean hour that ovulation was detected after triptorelin gel treatment among any
treatment group. The percentage of gilts which ovulated by 48 hours after triptorelin gel
treatment was greater for gilts receiving triptorelin compared to the controls, but not different
among triptorelin treatment groups (P > 0.05).

[00422] Results demonstrate that triptorelin gel doses between 100-400 mcg triptorelin
advanced ovulation compared to vehicle at 168 hours after last feeding of MATRIX®,
suggesting that this dose range of triptorelin gel is effective for synchronizing ovulation after
estrous cycle synchronization with MATRIX® in gilts.

[00423] In a previous study, we demonstrated that 100 mcg of triptorelin in triptorelin gel
stimulated LH release in estrogen-primed ovariectomized gilts. The number of gilts, which
displayed a LH surge, parameters of the LH surge, time that ovulation was detected and
percentage of gilts, which ovulated by 48 hours after treatment with triptorelin gel containing 0,
100, 200 or 400 mcg of triptorelin acetate are presented in Table 31. There were no significant
differences in mean onset of the LH surge, time to maximum serum LLH concentration or
magnitude of the LH surge among the treatment groups. However, duration of the LH surge
was greater (P = 0.04) for the 0 mecg group compared to the treated gilts. In general, these
parameters of the LH surge were similar to those of our previous study in which intravaginal
administration of triptorelin in triptorelin gel stimulated surge release of LH in estrogen-primed
ovariectomized gilts. When the data from individual gilts were examined, it appeared that those
gilts, which did not display a LH surge during the period of blood sampling, were either
completing a LH surge at the time of triptorelin gel treatment or may have already had a LH
surge before triptorelin gel treatment. Although the statistical analysis did not reveal significant
differences among treatment groups for onset of the LH surge, time to maximum serum LH
concentration or magnitude of the LH surge, all three means for these parameters suggest that
the LH surge occurred earlier in the triptorelin treated gilts than in the 0 mcg control gilts. In

addition, magnitude of the LH surge appeared to follow a dose response pattern. Similar to the
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data presented for all gilts in Table 30, the percentage of gilts, which ovulated by 48 hours after
triptorelin gel treatment was greater for gilts receiving triptorelin than for controls.

[00424] Collectively, there was a beneficial effect of the triptorelin gel treatments on
ovulation synchrony from last MATRIX® feeding. Results also demonstrate that triptorelin gel
doses between 100-400 mcg triptorelin, administered at 120 hours after last feeding of
MATRIX® advanced ovulation compared to vehicle at 168 hours after last feeding of
MATRIX®, suggesting that this dose range of triptorelin gel is effective for synchronizing
ovulation after estrous cycle synchronization with MATRIX® in gilts. The serum LH data are

consistent with these conclusions.

[00425]

Table 30. Least squares means for response variables measured for post—MATRIX® gilts
assigned to receive vehicle, 100, 200, or 400 mcg triptorelin as Triptorelin Gel (TG) at 120
hours after MATRIX® withdrawal.

Vehicle | 100 meg | 200 mcg | 400 mecg | SEM P
TG TG TG
N 23 20 21 22
Estrous Expression (%) 96.7 76.1 §1.8 87.6 11.9 10.28
Interval from MATRIX® 143.2 136.7 138.9 137.1 3.8 0.55
withdrawal to Estrus (h)
Interval from MATRIX® 164.5 160.4 160.0 158.5 2.6 0.41
Withdrawal to Ovulation
% of Sows Ovulating Post-

MATRIX® | TG

128 h 8h 3.7 0 0 3.8 50 0.63
136 h 16h 3.1 3.7 0 7.6 47 0.61
144 h 24h 13.7 16.2 20.6 18.4 9.0 0.95
152h 32h 21.6 25.4 29.5 31.2 10.3 10.90
160 h 40 h 22.9* 56.8Y 4979 | 60.0° 10.7 10.0512
168 h 48 h 50.0% 92.8" 93.4Y 97.5% 6.7 |0.0001
176 h 56 h 82.1* 99.5" 94.8% |99.4 5.1 10.0417

Replicate is significant in Matrix to Estrus Interval, Matrix to OV Interval, MOV 144, and MOV 152.
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[00426]

Table 31. Number of gilts displaying an LH surge, parameters of the LH surge, time (hours) at
which ovulation was detected and percentage of gilts, which ovulated by 48 hours after

treatment with triptorelin containing 0, 100, 200 or 400 mcg of triptorelin.

Vehicle and Triptorelin (T) Treatments
Parameters relative to time of Vehicle 100mecg T | 200mecg T | 400 meg T
triptorelin gel treatment (n=8) (n=6) (n=7) (n=6)
Gilts, which displayed a LH 6 4 1 5
surge
Onset of LH surge * 11+9 443 0.5 444
Time of maximum LH conc.* 20«14 1147 4 1244
Magnitude of LH surge* 3.01+£1.62 | 3.94+1.22 8.98 11.65+12.35
Duration of LH surge* 30+£10 19+2 18 17+4
Time at which ovulation 37£19 40«10 3449 4048
detected*
Percentage ovulated by 48 63 100 100 100
hours

* Least Squares Mean + SE

[00427]

Table 32. Raw averages for response variables measured for post-MATRIX® gilts assigned to
receive a vehicle (V), 100, 200, or 400 mcg triptorelin (T) at 120 hours after MATRIX®
withdrawal (includes rep 3 from PTK 1-07).

PTK 2-07 PTK 1-07 (rep 3)
Vehicle | 100 mcg | 200 meg |400 meg| Vehicle 200 mcg
T T T T
N 23 20 21 22 8 10
Estrous Expression (%) 95.7 75.0 81.0 86.4 87.5 100.0
Interval from MATRIX® 140.7 | 1344 1369 |1339 |140.6 |129.6
withdrawal to Estrus (h)
Interval from MATRIX® 1634 | 159.2 | 1588 157.1 164.6 |153.6
Withdrawal to Ovulation
% of Sows Ovulating Post-
MATRIX® |VorT
128 h gh 4.3 0.0 0.0 4.5 0.0 0.0
136 h 16 h 4.3 5.0 0.0 9.1 0.0 10.0
144 h 24 h 17.4 20.0 23.8 22.7 0.0 30.0
152 h 32h 26.1 30.0 33.3 36.4 25.0 70.0
160 h 40 h 26.1 60.0 524 63.6 25.0 80.0
168 h 48 h 52.2 95.0 95.2 1000 | 750 90.0
176 h 56h 82.6 100.0 [95.2 100.0 | 87.5 100.0

EXAMPLE 6
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Preparation of Triptorelin-Containing Composition

[00428] Methylparaben sodium salt and propylparaben sodium salt were added to
purified water with mixing and mixing continued for 5-10 minutes. Sodium chloride USP was
then added with mixing for another 10-15 minutes followed by the addition of L-methionine
with mixing for 10-15 minutes. Sodium citrate USP was then also added with mixing for
another 10-20 minutes.

In a separate mixer, citric acid was added to purified water and was
mixed 5-10 minutes before the addition of triptorelin acetate, and mixing then continued for 10-
20 minutes. The paraben-containing composition was then added to the triptorelin-containing
composition and mixed for 10-15 minutes. Methylcellulose was then slowly added to avoid
clumping and mixing continued for another 30-60 minutes. The pH of the mixture was then

checked and citric acid in purified water was added as necessary to adjust the pH of the

composition.
EXAMPLE 7
EXAMPLE FORMULATIONS
[00429] Example formulations for the composition described in this application are
shown in Tables 33 and 34.
Table 33
Ingredient Function Weight (%
w/v)
Methylparaben, sodium salt (USNF) Anti-microbial preservative 0.0900
Propylparaben, sodium salt (USNF) Anti-microbial preservative 0.0100
Sodium chloride, laboratory reagent Tonicity agent 0.910
Sodium citrate, dihydrate Buffering agent 0.186
L-Methionine, laboratory reagent Stabilizing agent 0.100
Citric acid, anhydrous Buffer 0.0700
Triptorelin acetate Active Pharmaceutical 0.0100

Ingredient (API)
Water (USNF) Dissolving solvent 98.4



CA 02892762 2015-05-27

WO 2014/085674

88
Methylcellulose (A4M Premium) (USP) Thickening agent
[00430]
Table 34.

Component Quality Standard Function
Triptorelin Acetate In house Drug Substance
Purified Water USP Solvent
Methylparaben, NF Preservative
Sodium Salt**

Propylparaben, NF Preservative
Sodium Salt **

Sodium Chloride USP Tonicity agent
I.-Methionine USPp Stabilizing agent
Sodium Citrate USp Buffering agent
Citric Acid USP Buffering agent
Methycellulose USP Viscosity modifier

*Nominal amount
**Tested to compendial standard

PCT/US2013/072359

1.20

Amount per
100mg
Yowlw

11.0mg
0.011%*

97.6g
97.54%*

§9.0mg
0.089%*

10.0mg
0.010%

90Img
0.901%

99.0mg
0.099%

184mg
0.184%

69.0mg
0.069%*

l.1g
1.10%*
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CLAIMS:

1. A method for synchronizing time of ovulation in a gilt, the method comprising

the steps of:

administering to the gilt a hormone for synchronizing estrus for one or more

days;

administering to the gilt a single dose of a gonadotropin-releasing hormone for
synchronizing ovulation, without administration of any other hormone for synchronizing
ovulation, wherein the gonadotropin-releasing hormone is administered on the fifth day after

the last daily administration of the hormone for synchronizing estrus; and

inseminating the gilt, without monitoring estrus, only one time on the sixth day

after the last daily administration of the hormone for synchronizing estrus.

2. The method according to claim 1 wherein the gonadotropin releasing hormone

has the formula

X
\H
O=y"
o H 0
4 < dnaral
|
\ IN HN
HN 0 Z
NH © HO N Y <
\
6 \—< HN R2 RS N
\ HN R >\
_ VA N NH,
NH O

or a solvate, a hydrate, or a pharmaceutically acceptable salt thereof wherein

R! and R? are independently in each instance hydrogen, or are independently

selected from the group consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,

CA 2892762 2020-03-13
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haloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl, each of which is optionally

substituted, or R' and R? and the attached carbon form a carbocycle or heterocycle;
R’ is hydrogen or alkyl; and

X is hydrogen, or X is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, optionally substituted alkylene-carboxamide, and HNC(O)NR’R®, where R* and
R* are in each instance independently selected from the group consisting of hydrogen, alkyl,

heteroalkyl and haloalky]l.

3. The method according to claim 2 wherein the gonadotropin-releasing hormone

is selected from the group consisting of compounds of the formula of claim 2 wherein

a) R' is 1H-indol-3-yl-methyl, R? is hydrogen, X is CH2(CO)NHz; R® is
hydrogen; and the configuration of the carbon to which R! is attached is R;

b) R' is hydrogen, R? is hydrogen, X is CH2(CO)NHa; and R® is hydrogen;

¢) R! is 1H-1-benzyl-imidazol-4-yl-methyl, R? is hydrogen, X is ethyl; and R’
is hydrogen;

d) R! is 2-methylpropyl, R? is hydrogen, X is ethyl; and R® is hydrogen;

e) R is 2-naphthlymethyl, R?is hydrogen, X is CH2(CO)NHz; and R° is
hydrogen;

f) R! is t-butoxymethyl, R? is hydrogen, X is ethyl; R® is hydrogen; and the

configuration of the carbon to which R'is attached is R;

g) R! is benzyl, R? is hydrogen, X is CH2(CO)NHa; R? is hydrogen; and the

configuration of the carbon to which R! is attached is R;

h) R! is t-butoxymethyl, R? is hydrogen, X is HN(CO)NHz; and R is
hydrogen;

CA 2892762 2020-03-13
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i) R' is 1H-indol-3-yl-methyl, R? is hydrogen, X is ethyl; and R® is hydrogen;

j) R' is methyl, R? is hydrogen, X is hydrogen; R® is hydrogen; and the

configuration of the carbon to which R!is attached is R;

k) R! is 1H-indol-3-yl-methyl, R? is hydrogen, X is ethyl; R® is methyl; and the

configuration of the carbon to which R! is attached is R;

I) R is methyl, R? is hydrogen, X is CH2(CO)NHz; R® is hydrogen; and the

configuration of the carbon to which R! is attached is R;

m) R! is 4-aminobutyl, R? is hydrogen, X is HN(CO)NHa; R’ is hydrogen; and

the configuration of the carbon to which R!is attached is R;
n) R! is methyl, R? is methyl, X is HN(CO)NH>; and R® is hydrogen; and

o) R' is ethyl, R? is hydrogen, X is hydrogen; R® is hydrogen; and the

configuration of the carbon to which R! is attached is R.

4. The method according to any one of claims 1 to 3 wherein the insemination is

an artificial insemination.

5. The method according to any one of claims 1 to 4 wherein the gonadotropin-
releasing hormone is administered in an effective amount and the effective amount of the

gonadotropin-releasing hormone is about 1 pg to about 500 pg.

6. The method according to any one of claims 1 to 5 wherein the gonadotropin-
releasing hormone is administered in an effective amount and the effective amount of the

gonadotropin-releasing hormone is about 100 pg to about 300 pg.

7. The method according to any one of claims 1 to 6 wherein the gonadotropin-
releasing hormone is administered in an effective amount and the effective amount of the

gonadotropin-releasing hormone is about 200 pg.
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8. The method according to any one of claims 1 to 7 wherein the gonadotropin-

releasing hormone is at a concentration of about 50 pg/mL to about 200 pg/mL.

9. The method according to any one of claims 1 to 8 wherein the gonadotropin-

releasing hormone is at a concentration of about 50 pg/mL to about 150 pg/mL.

10. The method of any one of claims 1 to 9 wherein the gonadotropin-releasing

hormone is at a concentration of about 100 pg/mL.

1. The method according to any one of claims 1 to 10 wherein the dose of the
gonadotropin-releasing hormone is administered using a method selected from the group

consisting of use of a deposition catheter, manual administration, and injection.

12. The method of claim 11 wherein the gonadotropin-releasing hormone is

administered using a deposition catheter.

13. The method of claim 11 wherein the gonadotropin-releasing hormone is

administered by injection.

14. The method according to any one of claims 1 to 13 wherein the gonadotropin-

releasing hormone is in acetate form.

15. The method according to any one of claims 1 to 12 or 14 wherein the

gonadotropin-releasing hormone is administered in a composition comprising a gel.

16. The method according to claim 15 wherein the gel is a polysaccharide selected

from the group consisting of celluloses, dextrans, and alginates.

17. The method according to claim 16 wherein the polysaccharide is a cellulose

and the cellulose is methylcellulose.

18. The method of claim 17 wherein the gel comprises about 0.5 weight % to

about 4.0 weight % of methylcellulose.

19. The method of claim 18 wherein the gel is 1.2% methylcellulose.
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20. The method according to claim 15 wherein the gel has a viscosity of
about 200 cP to about 5,000 cP.
21. The method of any one of claims 1 to 12 or 14 to 20 wherein the gonadotropin-

releasing hormone is administered intravaginally.

22. The method of claim 21 wherein the gonadotropin-releasing hormone is

administered into the anterior vagina.

23. The method according to any one of claims 1 to 22 wherein the method results
in fertility of the gilt.
24. The method according to any one of claims 2 to 23 wherein in the formula X is

H,CC(O)NHa, R! is hydrogen, and R? is

CH,

T
N
H

25. The method of any one of claims 1 to 24 wherein the gonadotropin-releasing

hormone is triptorelin.

26. The method of any one of claims 1 to 25 wherein the hormone that

synchronizes estrus is altrenogest.

27. The method according to any one of claims 1 to 12 or 14 to 26 wherein the
gonadotropin-releasing hormone is in a composition and the composition further comprises a

stabilizer wherein the stabilizer is L-methionine.

28. The method of any one of claims 1 to 12 or 14 to 27 wherein the gonadotropin-

releasing hormone is in a composition with a pH of about 5 to about 6.

29. The method of any one of claims 1 to 12 or 14 to 28 wherein the gonadotropin-

releasing hormone is in a composition further comprising a preservative.
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30. The method of claim 29 wherein the preservative is selected from the group

consisting of methylparaben and propylparaben.

31. The method of any one of claims 1 to 12 or 14 to 30 wherein the gonadotropin-
releasing hormone is in a composition and the composition comprises methylparaben,
propylparaben, sodium chloride, sodium citrate, L-methionine, citric acid, triptorelin, and

methylcellulose.

32. The method of claim 31 wherein the composition comprises methylparaben in
an amount of about 0.09% weight per volume, propylparaben in an amount of about 0.01%
weight per volume, sodium chloride in an amount of about 0.91% weight per volume, sodium
citrate in an amount of about 0.186% weight per volume, L-methionine in an amount of
about 0.1% weight per volume, citric acid in an amount of about 0.07% weight per volume,
triptorelin in an amount of about 0.01% weight per volume, and methycellulose in an amount

that provides a viscosity of about 250 cP to about 400 cP.

33. The method according to any one of claims 1 to 14 or 21 to 26 wherein the
gonadotropin-releasing hormone is in an excipient selected from the group consisting of
buffered saline, a liquid alcohol, a glycol, a glucose solution, an ester, an amide, and sterile

water.

34. The method of claim 33 wherein the excipient further comprises a pH
buffering agent selected from the group consisting of an acetate buffer, a borate buffer, a
carbonate buffer, a citrate buffer, a phosphate buffer, hydrochloric acid, sodium hydroxide,
magnesium oxide, monopotassium phosphate, bicarbonate, ammonia, carbonic acid, sodium

citrate, citric acid, acetic acid, and disodium hydrogen phosphate.

35. The method of any one of claims 1 to 34 further comprising the step of

exposing the gilt to a boar without insemination from the boar.

36. The method of any one of claims 1 to 35 wherein the hormone for

synchronizing estrus is administered by feeding.
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37. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 125 to about 133 hours after the last daily administration of the

hormone for synchronizing estrus.

38. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 126 to about 130 hours after the last daily administration of the

hormone for synchronizing estrus.

39. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 126 hours after the last daily administration of the hormone for

synchronizing estrus.

40. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 128 hours after the last daily administration of the hormone for

synchronizing estrus.

41. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 130 hours after the last daily administration of the hormone for

synchronizing estrus.

42. The method of any one of claims 1 to 36 wherein the gonadotropin-releasing
hormone is administered about 132 hours after the last daily administration of the hormone for

synchronizing estrus.

43. The method of any one of claims 1 to 42 wherein the gilt is inseminated

about 24 to about 28 hours after administration of the gonadotropin-releasing hormone.

44, The method of any one of claims 1 to 42 wherein the gilt is inseminated

about 20 to about 24 hours after administration of the gonadotropin-releasing hormone.

Date Regue/Date Received 2021-05-18
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