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(57) ABSTRACT 

The present invention provides composition of comprising a 
therapeutically effective amount of at least one peptide, 
polypeptide, analog or derivative thereof and a suf?cient 
amount of at least one stabilizing agent to improve the stabil 
ity of the peptide, polypeptide, an analog or derivative 
thereof, Wherein at least one stabilizing agent is a medium 
chain fatty acid salt, an ester, an ether, or a derivative of a 
medium chain fatty acid and has a carbon chain length of from 
about 4 to about 20 carbon atoms or is a surface active agent. 
The method for preparation of a composition of a peptide, 
polypeptide, protein, an analog and/or derivative thereof is 
also provided. The process comprises mixing the peptide, 
polypeptide, protein, an analog or derivative thereof With a 
suf?cient amount of at least one stabilizing agents to improve 
the stability of the peptide, polypeptide, protein, an analog or 
derivative thereof, and the agent is a medium chain fatty acid 
salt, an ester, an ether, or a derivative of a medium chain fatty 
acid and has a carbon chain length of from about 4 to about 20 
carbon atoms or is a surface active agent. 
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Figure 5 
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Figure 6 ‘ 
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Figure 7 
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Figure 8 
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Figure 10 a 

Test Total . . . _ Excipients 
Excipients Exciplents . 

Item Formula dose of . Function Amounts per 1 
No Acyhne (Brand Names) (Proprietary Named) . Caps [1 tab 

oil/part of Oil 
Captex 355 caprylic/ Phase 55.000 
EP/NF capric triglyceride (Bioenhancer) 

low HLB 
glyceryl caprate/ surfactant 550.000 

Test MN 55% Ca mulMCM caprylate (Bioenhancer) 

Item 3 ($6321 5mg polyoxyethylene high HLB 150.000 
Polysorbate 80 sorbitan monooleate surfactant 

SOlV?l'lt fpart Glycerin glycerin Aqueous Phase ' 

Solvent/part of 195.000 
PEG 300 PEG 300 Aqueous Phase 

Capmul MCM_HLB = 5.5, Polysorbate 80__HLB = 15, 
Final HLB value of the system: 7.5 

Figure 10 b 

Test Total E Ci . ts Ex 1, is t Excipients 
ltem Formula dose of (B ax (Sign s) (P o fie: p 11:7: ed) Function Amounts perl 
N0 Acyline r n me I p ary m caps /] tab 

oil/part of Oil 
propylene glycol Phase 455.000 

Capmul PG-8 monocajrylate LBioenhancer) 
low HLB 

glyceryl caprate/ surfactant 100.000 
Test My 45% Ca mulMCM caprylate (Bioenhancer) 

Item 4 clj‘gmsul 5mg polyoxyethylene high HLB 200.000 
_ Polvsorbate 80 sorbitan monooleate surfactant 

Solvent /part 50000 
Glycerin glycerin Aqueous Phase 

Solvent/part of 195.000 
PEG 300 PEG 300 Aqueous Phase 

Capmul MCM_HLB = 5.5, Polysorbate 80_HLG = 15, 
Final HLB value of the system: 1 L8 
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Figure 10 c 

Test Total Exc. i ms Exci icms Excipients 
Item Formula dose of (Branéqqimes) (Pro rietap Named) Function Amounts per 1 
No Acyline p ry caps /1 tab 

- oil/part of Oil 

Captex 355 caprylic/ Phase 55.000 
EP/NF capric triglyceride (Bioenhancer) 

low HLB 
Capmul MCM glyceryl caprate/ surfactant 550.000 

Test My 55% C10 caprylate (Bioenhancer) 

Item 5 Eggs/1mg: 0 5mg polyoxyethylenc high HLB 150.000 
Polysorbate 80 sorbitan monooleate surfactant 

Solvent /part 500% 
Glycerin glycerin Aqueous Phase 

Solvent/part of 195.000 
PEG 300 PEG 300 Aqueous Phase 

Capmul MCM C10_HLB = 3.5, Polysorbate 80_HLB = 15, 
Final HLB value of the system: 5.96 
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I Bioavailability vs Standard solution (%) 



Patent Application Publication Nov. 12, 2009 Sheet 15 0f 16 US 2009/0280169 A1 

9E3 20 E9: 8 .@lol 52% 20 E9: 8 6+ . 9E3 2o .555 8 .qlxl @5956 20 E35 on .mlal @555 5:55 dial mguc?m 5:55 ._.io.l 

om 

PSOIEEE. 8 ow ON 0 

E _ a. _ _ 8.0 

8.8 8.3 

l 88 .I 8.8 

“T k |I| 

“ w H “Hm: 8.2: 

3 2 0.52m 

Mamooag % 



Patent Application Publication Nov. 12, 2009 Sheet 16 0f 16 US 2009/0280169 A1 

mSoIEEF 
A cod / oodw 

/ / / 

4 
8.8 

0% ‘ 
V ,._ 8.2: 

35 25E 

00.08. >._m>oumm .x. 



US 2009/0280169 A1 

COMPOSITIONS OF PEPTIDES AND 
PROCESSES OF PREPARATION THEREOF 

RELATED APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§119(e) of US. Provisional Patent Application Ser. No. 
61/051,038, ?led May 7, 2008, the disclosures of Which is 
incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to composi 
tions of peptides, polypeptides, proteins, analogues or deriva 
tives thereof, and the process of preparation thereof. 

BACKGROUND OF THE INVENTION 

[0003] A variety of biologically active peptides, polypep 
tides and proteins have been Widely used for medical treat 
ment. For a majority of medical treatments, there is a need to 
deliver a sustained level of biologically active peptides or 
proteins to animals or humans to provide a stable therapeutic 
effect. Additionally, the biologically active peptides or pro 
teins also need to be stored for a prolonged period of time and 
still maintain their activity. HoWever, many naturally occur 
ring and synthetic peptides and proteins as Well as their ana 
logs have exhibited a tendency to form gels, aggregates, 
?brils, dimers, otherpolymers, coagulates, etc. In some cases, 
the formed material may be able to revert back to the active 
monomer form. In other cases, the altered state may be per 
manent and represent a degraded state. Some exemplary bio 
logically active peptides include insulin, glucagon-like pep 
tide-1 (GLP-1) and Gonadotropin-releasing hormone 
(GnRH) analogs. The instability of the peptides has become a 
signi?cant barrier for the preparation, process, storage and 
delivery of these peptides. 
[0004] To date, a feW methods have been discovered that 
may be used to stabiliZe solution of peptides or proteins. For 
example, US. Pat. No. 6,124,261 describes a non aqueous 
polar aprotic peptide formulation that may be used to stabiliZe 
the peptide. In another example, a citrate buffering agent may 
be used to reduce the gelation of fatty acid-acylated protein. 
See US. Pat. No. 5,631,347. 
[0005] HoWever, due to the diversity of biologically active 
peptides and proteins, there is a continuing need to ?nd neW 
compositions of peptides or proteins With improved stability 
and processes of preparing compositions of peptides or pro 
teins. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides compositions com 
prising a therapeutically effective amount of at least one 
peptide, polypeptide, protein, an analog or derivative thereof 
and a su?icient amount of at least one stabiliZing agent to 
improve the stability of the peptide, polypeptide, protein, 
analog or derivative thereof in a solution, Wherein at least one 
stabiliZing agent is a medium chain fatty acid salt, or an ester, 
an ether, or a derivative of a medium chain fatty acid and has 
a carbon chain length of from about 4 to about 20 carbon 
atoms or is a surface active agent. In some embodiments, at 
least one peptide, polypeptide, protein, an analog or deriva 
tive thereof is insulin, or an analog or derivative thereof. In 
one embodiment, at least one peptide, polypeptide, protein, 
analog or derivative thereof is Glucagon-Like Peptide (GLP), 
or an analog or derivatives thereof. In another embodiment, 
the stabiliZing agent is selected from the group consisting of 
sodium caprylate, sodium caprate and sodium laurate. 
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[0007] According to another aspect of the present inven 
tion, methods for preparation of a composition of at least one 
peptide, polypeptide, protein, analog or derivative thereof are 
provided. In some embodiments, the methods comprises mix 
ing the peptide, polypeptide, protein, analog or derivative 
thereof With a su?icient amount of at least one stabiliZing 
agent to improve the stability of the peptide, polypeptide, 
protein, analog or derivative thereof, and the stabiliZing agent 
is a medium chain fatty acid salt, or an ester, an ether, or a 
derivative of a medium chain fatty acid and has a carbon chain 
length of from about 4 to about 20 carbon atoms. In one 
embodiment, the stabiliZing agent is a medium chain fatty 
acid salt has a carbon chain length of from about 8 to about 14 
carbon atoms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The folloWing draWings form part of the present 
speci?cation and are included to further demonstrate certain 
aspects of the present invention. The invention may be better 
understood by reference to one or more of these draWings in 
combination With the detailed description of speci?c embodi 
ments presented herein. 
[0009] FIG. 1 is a table describing the preparation of dif 
ferent acyline batches. 
[0010] FIG. 2 shoWs appearance of 9% and 16.7% acyline 
samples of different acyline batches in propylene glycol. 
[0011] FIG. 3 shoWs the appearance of 0.5% and 1% 
acyline samples of different acyline batches in Water. 
[0012] FIG. 4(a) shoWs the appearance of5 mg and 10 mg 
doses acyline microemulsions of different acyline batches. 
[0013] FIG. 4(b) shoWs the formulation of the microemul 
sion. 

[0014] FIG. 5 graphically demonstrates the comparison 
results of the gelation of 0.1 mg/mL acyline sample With 1% 
and 0% TWeen 80. 

[0015] FIG. 6 graphically demonstrates the comparison 
results of the gelation of 0.1 mg/mL acyline sample having 5 
mg/mL, 1 mg/mL, 0.1 mg/mL and 1% TWeen 80. 
[0016] FIG. 7 graphically demonstrates the comparison 
results of the gelation of 0.1 and 0.01 mg/mL acyline sample 
having 1% and 1 mg/mL TWeen 80. 
[0017] FIG. 8 graphically demonstrates the comparison 
results of the gelation of 0.01 mg/mL acyline sample having 
0.1%, 0.5% and 1% TWeen 80. 
[0018] FIG. 9 graphically demonstrates the correlation 
betWeen the concentration of sodium caprate and the gelation 
of acyline. 
[0019] FIG. 10(a) illustrates the formulation of microemul 
sion 1i55% Capmul MCM. FIG. 10(b) illustrates the for 
mulation of microemulsion 2*45% Capmul PG-8. FIG. 
10(c) illustrates the formulation of microemulsion 3i55% 
Capmul MCM C10. 
[0020] FIG. 11 graphically demonstrates the comparison 
results of relative bioavailability of different formulations of 
acyline. 
[0021] FIG. 12 graphically demonstrates the comparison 
results of relative bioavailability of (1) enteric tablets 10 mg 
acyline versus acyline sample With no surface active agent 
and (2) enteric tablets 10 mg acyline versus 5 mg acyline With 
sodium caprate sample. 
[0022] FIG. 13(11) illustrates the correlation of % of recov 
ery of insulin for insulin formulations With or Without sodium 
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caprate. FIG. 13(b) illustrates % of recovery of insulin from 
insulin formulations With capric acid. 

DETAILED DESCRIPTION 

[0023] The foregoing and other aspects of the present 
invention Will noW be described in more detail With respect to 
the description and methodologies provided herein. It should 
be appreciated that the invention can be embodied in different 
forms and should not be construed as limited to the embodi 
ments set forth herein. Rather, these embodiments are pro 
vided so that this disclosure Will be thorough and complete, 
and Will fully convey the scope of the invention to those 
skilled in the art. 
[0024] All patents, patent applications and publications 
referred to herein are incorporated by reference in their 
entirety. In case of a con?ict in terminology, the present 
speci?cation is controlling. 
[0025] The terminology used in the description of the 
invention herein is for the purpose of describing particular 
embodiments only and is not intended to be limiting of the 
invention. As used in the description of the embodiments of 
the invention and the appended claims, the singular forms 
“a”, “an” and “the” are intended to include the plural forms as 
Well, unless the context clearly indicates otherWise. Also, as 
used herein, “and/or” refers to and encompasses any and all 
possible combinations of one or more of the associated listed 
items. Furthermore, the term “about,” as used herein When 
referring to a measurable value such as an amount of a com 

pound, dose, time, temperature, and the like, is meant to 
encompass variations of 20%, 10%, 5%, 1%, 0.5%, or even 
0.1% of the speci?ed amount. Unless otherWise de?ned, all 
terms, including technical and scienti?c terms used in the 
description, have the same meaning as commonly understood 
by one of ordinary skill in the art to Which this invention 
belongs. 
[0026] As used herein, “alcohol” means an organic com 
pound in Which one or more hydroxyl (OH) groups are 
attached to carbon (C) atoms in place of hydrogen (H) atoms. 
In some embodiments, the alcohol contains 1-6 carbon atoms. 
Yet, in other embodiments, the alcohol contains 1-4 carbon 
atoms. Exemplary alcohols include, but are not limited to, 
methanol, ethanol, n-propanol, iso-propanol, butanol, tert 
butanol, pentanol, hexanol. 
[0027] As used herein, “gelation” means that a compound 
of interest undergoes aggregation to form ?brils, dimers, 
longer polymers, coagulates, or structures that may result in 
formation of a colloid structure or gel. The viscosity of the 
mixture, used in the present application, may be applied to a 
compound of interest in aqueous solution or a solid mass. 
[0028] “Gelation” may occur to varying extents, and may 
occur in such a maimer as to be non-detectable by ordinary 
means. For example, there may be no increased viscosity or 
changes in the How characteristics of the solution. HoWever, 
the material formed from the gelation (hereinafter “ gel”) may 
be removed by physical means such as ?ltration and thus 
detected by analytical techniques knoWn to one skilled in the 
art. The presence of gels may cause signi?cant problems in 
the development of different administration forms. For 
example, When the gelled system is processed to obtain poW 
ders of the drug as part of drug substance manufacturing 
techniques, a xerogel may be formed during the process. As 
used herein, ‘xerogel’ is a solid formed from the gel after the 
liquid is removed from a gelled system. The poWder obtained 
from the gelled system containing xerogel may have substan 
tially different characteristics from poWders obtained from 
solutions that contain no gelled material. In some situations, 
obtained poWer loses the biological activity. Therefore, the 
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formation of gels may potentially cause deleterious effects at 
either the drug substance processing stage, or at the stage of 
preparing the dosage form or storage stage. 
[0029] The degree of agglomeration or coalescence Which 
results in the formation of the gel may be measured by various 
methods knoWn to one skilled in the art, for example micro or 
macro ?ltration folloWed by assay of the ?ltrate, centrifuga 
tion folloWed by assay of the supernatant, or various optical 
absorption or diffraction methods including those utiliZing 
visible or UV light methods, or laser based methods. The 
methods of measuring physical characteristics of the liquid 
may also be used such as surface tension, freeZing point 
depression, viscosity, or measurement of other colligative 
properties. The degree of xerogel formation may be measured 
by dispersing the material in Water and using the techniques 
described herein or by direct measurement on the poWder by 
methods knoWn to one skilled in the art including x-ray poW 
der diffraction, IR spectroscopy, or other methods knoWn to 
the art that may be carried out on poWdered materials. 
[0030] As used herein, the term “reduce the gelation” 
means to disrupt, retard or eliminate the gel formation of a 
compound. In situation Where the gelation is reversible, the 
term “reduce the gelation” also means to reverse the gel back 
to monomeric form of the compound, Which maintains it 
biological activity. As used herein, the term “anti-gelling 
agent” refers to an agent, a compound, a composition or a 
combination thereof Which may inhibit the gelation of at least 
50% of the compound of interest, When a su?icient amount of 
the anti-gelling agent is used. In some embodiments, the 
anti-gelling agent may inhibit the gelation of at least 80% of 
the compound of interest, When a suf?cient amount of the 
anti-gelling agent is used. In some embodiments, the anti 
gelling may inhibit the gelation of at least 90% of the com 
pound of interest, When a su?icient amount of the anti-gelling 
agent is used. 
[0031] As used herein, a “therapeutically effective” or 
“therapeutically acceptable” amount refers to an amount that 
Will elicit a therapeutically useful response in a subject. The 
therapeutically useful response may provide some allevia 
tion, mitigation, or decrease in at least one clinical symptom 
in the subject. Those skilled in the art Will appreciate that the 
therapeutic useful response need not be complete or curative, 
as long as some bene?t is provided to the subject. In some 
embodiments, the subject is an animal. In some embodi 
ments, the subject is a human. 
[0032] As used herein, the term “Water miscible solvent” 
means a solvent that can be mixed With Water to form a 
solution. Water miscible solvents may be used to create a 
hydrophilic phase. 
[0033] The present invention provides compositions com 
prising, consisting essentially of, or consisting of, a therapeu 
tically effective amount of at least one peptide, polypeptide, 
protein, an analog or derivative thereof and a suf?cient 
amount of at least one stabiliZing agents to improve the sta 
bility of the peptide, polypeptide, protein, analog or deriva 
tive thereof. As used herein, a “stabilizing agent” is an agent 
that improves the stability of a peptide, polypeptide, protein, 
an analog or derivative thereof described herein. 

[0034] In some embodiments, at least one stabiliZing agent 
is a medium chain fatty acid salt, or an ester, an ether, or a 
derivative of a medium chain fatty acid and has a carbon chain 
length of from about 4 to about 20 carbon atoms. In some 
embodiments, at least one stabiliZing agent is a surface active 
agent. 
[0035] The present invention provides compositions that 
maintain the stability of peptide, polypeptide, protein, an 
analog or derivative thereof described herein for a suf?cient 
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time to be stored, processed and/or administered for treat 
ment. One Way of measuring the stability is measuring the 
percentage of peptide, polypeptide, protein, an analog or 
derivative thereof is retained under a speci?c condition. As 
used herein, the term “peptide, polypeptide, protein, analog 
or derivative thereof is retained” means that the peptide, 
polypeptide, protein, an analogs or derivative thereof does not 
form gels, aggregates, ?brils, dimers, other polymers, coagu 
lates, rather it maintains as a monomer or its biological activ 
ity after a period of time. In one embodiment, in the compo 
sition of the present invention, at least about 50% of the 
peptide, polypeptide protein, an analog or derivative thereof 
is retained after the composition stands at about 37° C. for at 
least about 24 hours. In some embodiments, in the composi 
tion of the present invention, at least about 80% of the peptide, 
polypeptide protein, an analog or derivative thereof is 
retained after the composition stands at about 37° C. for at 
least about 24 hours. In some embodiments, in the composi 
tion of the present invention, at least about 90% of the peptide, 
polypeptide protein, an analog or derivative thereof is 
retained after the composition stands at about 37° C. for at 
least about 24 hours. In some embodiments, in the composi 
tion of the present invention, at least about 95% of the peptide, 
polypeptide protein, an analog or derivative thereof is 
retained after the composition stands at about 37° C. for at 
least about 24 hours. In some embodiments, the stability is 
improved When the gelation of peptide, polypeptide, protein, 
an analog or derivative thereof is reduced. 

[0036] The compositions described herein may be used 
directly for storage, processing or administration. Alterna 
tively, the composition may also be used to mix With a suit 
able medium (eg a solvent, a microemulsion or a solid mass) 
for storage, processing or administration. In the situations 
Where a medium is used, the stability of peptide, polypeptide, 
protein, analogues or derivatives thereof in the medium is 
improved as described herein. 

[0037] In some embodiments, the stabiliZing agent is an 
anti-gelling agent. In one embodiment, the present invention 
provides compositions comprising, a therapeutically effec 
tive amount of one or more peptide, polypeptide, protein, an 
analog or derivative thereof, and a suf?cient amount of at least 
one anti-gelling agents to reduce the gelation of the peptide, 
polypeptide, protein, an analog or derivative thereof. 
[0038] In one embodiment, the dissolution rate of the sta 
biliZing agent and the peptide, polypeptide, protein, analogs 
or derivatives thereof in the composition are substantially the 
same. 

I. Peptide, Polypeptide, Protein, an Analog and Derivative 
Thereof 

[0039] The present invention can be applied to any peptide, 
polypeptide, protein, analog or derivative that has a tendency 
to aggregates, dimeriZes, polymeriZes, coagulates, gels or 
?brillates. Analogs, derivatives, and pharmaceutically 
acceptable salts of any of the peptides, polypeptides or pro 
teins are included in these terms. As used herein, the “ten 
dency to to aggregates, dimeriZe, polymerize, coagulate, gel 
or ?brillate” refers to that at least 50% of a compound of 
interest undergoes aggregation to form ?brils, dimers, poly 
mers that coagulates, or structures that may result in forma 
tion of a colloid structure or gel in a system at a certain 
temperature (eg 37° C.) after the system stands for a period 
of time (eg at least about 24 hours). 
[0040] In some embodiments, at least one peptide, 
polypeptide, protein, an analog or derivative thereof is an 
insulin or an analog or derivative thereof. 
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[0041] In one embodiment, at least one peptide, polypep 
tide, protein, analogs or derivatives thereof is Glucagon-Like 
Peptide (GLP), or an analog or derivative thereof. In another 
embodiment, at least one GLP is selected from the group 
consisting of GLP-1, GLP-1 analogs, derivatives thereof, 
GLP-2, GLP-2 analogs, derivatives thereof, and exendin-4, 
analogs and derivatives thereof. 
[0042] More exemplary peptides, polypeptides, proteins, 
analogs or derivatives thereof include, but are not limited to, 
GnRH agonists and antagonists, somatostatin, ACTH, corti 
cotropin-releasing factor, angiotensin, calcitonin, gastric 
inhibitory peptide, groWth hormone, groWth hormone-releas 
ing factor, pituitary adenylate, exendin, exendin-3, cyclase 
activating peptide, secretin, enterogastrin, somatostatin, 
somatotropin, somatomedin, parathyroid hormone, throm 
bopoietin, erythropoietin, hypothalamic releasing factors, 
prolactin, thyroid stimulating hormones, endorphins, 
enkephalins, vasopressin, oxytocin, opioids and analogues 
thereof, superoxide dismutase, interferon, asparaginase, argi 
nase, arginine deaminase, adenosine deaminase, ribonu 
clease, FVII, FXIII, a mixture of FVII and FXIII, IL-20, 
IL-21, IL-28a, IL-29, IL-31, analogs and derivatives thereof. 
[0043] In some embodiments, at least one peptide, 
polypeptide, protein, analog or derivative comprises a variety 
of GnRH related compounds Which have a tendency of gela 
tion. As used herein, the “tendency of gelation” refers to that 
at least 50% of a compound undergoes aggregation to form 
?brils, dimers, polymers that coagulates, or structures that 
may result in formation of a colloid structure or gel in a 
system at a certain temperature (e. g. 37° C.) after the system 
stands for a period of time (e. g. at least about 2 hours). As used 
herein, GnRH related compounds include both GnRH 
antagonists and GnRH agonists. In some embodiments, the 
present invention may be applied to GnRH antagonists. In 
some embodiments, the present invention include, but is not 
limited to, the folloWing GnRH antagonists, acyline (Ac 
D2Nal-D4Cpa-D3Pal-Ser4Aph(Ac)-D4Aph(Ac)-Leu-ILys 
Pro -DAla-NH2), Acetyl- [3- [2 -Naphthyl] -D-Ala-D-p-Chloro 
Phe- [3- [3 -Pyridyl] -D-Ala-Ser-Ne- [Nicotinoyl] -Lys-Ne 
[Nicotinoyl] -D-Lys-Leu-Ne- [I sopropyl] -Lys-Pro -D-Ala 
NH2 (also referred to herein as Antide), acetyl-D2Nal1, 
D4CIPhe2, D3Pal3, ARg5, Dglu6 (AA) (also referred to 
herein as NalGlu), acetyl-D2Nal-D4CIPhe-D3Pal-Ser-Aph 
(Ac)-D-Aph(Ac)-Leu-Lys(lpr)-Pro-D-Ala-NH2, Abarelix 
(Specialty European Pharma, Dusseldorf, Germany), Nal 
Lys, Synarel, (Searle Peapack, N.J.), Ganirelix (Orgalutron/ 
Antagon) (Organan, West Orange, N.J.), Cetrorelix I 
(Aeterna Zentaris Inc, Frankfurt, Germany), Cetrotide, AZa 
line B, neW generation long-acting GnRH analogues incor 
porating p-ureido-phenylalanines at positions 5 and 6 (such 
as Degarelix), FE200486, Ac-D2Nal-D4Cpa-D3Pal-Ser 
4Aph(L-hydroorotyl)-D4Aph(carbamoyl)-Leu-ILys-Pro 
DAla-NH2 (the acetate salt of Which is FE200486), 
Ac-D2Nal-D4Cpa-D3Pal-Ser-4Aph(AtZ)-D4Aph(AtZ) 
Leu-ILys-Pro-DAla-NH2 Wherein AtZ is 3'-amino-1H-1',2', 
4'-triaZol-5'-yl, and the antagonists described in Us. Pat. 
Nos. 5,506,207, 5,821,230, 5,998,432, 6,156,772, 6,156,767, 
6,150,522, 6,150,352, 6,147,088, 6,077,858, 6,077,847, 
6,025,366, 6,017,944, 6,004,984, 6,214,798, and 6,875,843. 
In some embodiments, the GnRH antagonists of the present 
invention have a tendency of gelation in the presence of ions. 
In some embodiments, at least one GnRH antagonist is 
selected from the group consisting of acyline, abarelix, aZa 
line B, cetrorelix, ganirelix, teverelix, degarelix, antide, om 
tide and GnRH antagonists described in Us. Pat. No. 7,098, 
305. 
[0044] In one embodiment, at least one GnRH antagonist is 
selected from the group consisting of abarelix, cetrorelix, 
degarelix, ganirelix, and a pharmaceutically acceptable salt 
thereof. 
























