
EP 0 448 146 B1 Description This invention relates to pharmaceutical
compositions generally, and to stabilized gonadotropin containing
preparations specifically. 5       Relatively pure gonadotropin
preparations are commercially available. For example, compositions con-
taining naturally derived human menopausal gonadotropin (OHMGO) and
naturally derived human chorlonic go- nadotropin (HCG) are available as
freeze-dried preparations under the trade designations Humegon" and
"Pregnyl,w respectively, from Organon International, bv of Oss, NL.
Pregnant mare gonadotropin is also avail- able in a freeze dried form from
the same company. 10      A bulking agent, e.g. mannitol, is added to these
preparations before Iyophilization. They do not require the addition of a
stabilizer to ensure an adequate shelf-life. Evidently whatever natural
contaminants remain after the purification process act to stabilize the
preparations in freeze-dried form. Recently however, with the advent of
more effective production and purification techniques, preparations of
certain very pure gonadotropins are Insufficiently stable. They degrade in
a relatively short time, losing acm 15  tivity. In order to prevent or slow
down this degradation, attempts were made to freeze-dry (lyophilize) the
preparations. Lyophilization has only been partially successful however. A
need exists fora gonadotropin - containing pharmaceutical preparation which
Is stable over a sufficiently long period of time forthe product to be
manufactured, shipped, and stored priorto use. The need is especially great
for a stable preparation containing more than one gonadotropin. 20      In
US Patent 3,932,943 a method of preparation of Iyophilized serum or plasma
is disclosed, in which citric acid Is added prior to freeze-drying. The
added acid serves to control the pH of the Iyophilized products upon
dissolution. European PatentApplicatlon 0,302,772 discloses a powdered
compositionfor nasal administration of a physiologically active peptide,
which also contains a water-soluble organic acid, like glutamic acid or
suc- cinic acid. The organic acid in these compositions serve as an
absorption promotorfor the active peptide. The 25   present invention uses
acid salts as stabilizer for Iyophilized gonadotropins. Generally, the
invention includes agonadotropin containing Iyophilized protein preparation
which contains a dicarboxylic acid salt stabilizer. Dlcarboxyllc acid," as
used herein, means an organic acid having two or more carboxylic acid
moieties (e.g HOOC-R-COOH). The gonadotropin will be In admixture with, and
at least partially capable of stabilization by, the particularstabilizerin
lyophilized systems. The preparation will contain 30   a sufficient amount
of dicarboxylic acid salt to stabilize the gonadotropin in its freeze-dried
form for a desired time at a desired temperature. Typical dicarboxylic acdd
salts are salts of citric add, tartaric acid, aspartic acid, or mixtures of
these acids. The gonadotropin orgonadotropin derivatives (as used herein
'gonadotropinsu) will typically be proteins such as follicle stimulating
hormone (FSH), thyroid stimulating hormone (TSH), human chorlonic
gonadotropin 35  (HCG), or luteinizing hormone (LH). The preparation can
further include a non-reducing disaccharide, such as sucrose or trehalose.
The invention also includes a method of stabilizing an essentially pure
gonadotropin, in Iyophilized form, which method involves mixing the
gonadotropin, In solution, with a sufficient amount of a dicarboxylic acid
salt to stabilize the protein in the Iyophilized form, and then
freeze-drying the resulting solution to form a sta- 40   blazed
Iyophilisate of the gonadotropin. The invention further Includes the
reconstituted injectable preparation made from the lyophilisate. The
injectable preparation consists essentially of aqueous solution of water
for injection, the gonadotropin, a non- reducing sugar, an anti-adsorption
agent, and the dicarboxylic add salt. FIG. 1 is a graph depicting the
correlation between ionic strength (X 1000) versus the amount of recovery
45   of recombinant FSH activity after I month at 600 C using various
stabilizers. FIG. 2 is a graph depicting the effect of citrate/protein
ratio (weight/weight) on recovery of HCG activity. A. Gonadotropins- 50
Preferred gonadotropins are FSH, TSH, HCG, LH, derivatives and mixtures
thereof, with or without other protein components. Follicle stimulating
hormone, thyroid stimulating hormone, human chorionic gonadotro- pin, and
luteinizing hormone are all chemically related proteins which consist of at
and P subunits. The a sub- units of these proteins are Identical or nearly
so. Follicle stimulating hormone is a hormonal glycoproteln of the anterior
pituitary required for normal re- 55   productive function. Follicle
stimulating hormone has been used to stimulate development of ovarian
follicles 



for in vitro fertilization, and has also been used clinically to stimulate
follicular maturation in anovulatory wom- en with chronic anovulatory
syndrome or luteal phase deficiency. Follicle stimulating hormone may be at
least partially isolated from natural sources, such as human urine.
Recombinantfollicle stimulating hormone and/or 2    EP 0 448 146 B1 LH may
be prepared as described in Keene etal "Expression of Biologically Active
Human Follitropin in Chinese Hamster Ovary Cells," The Journal of
Biological Chemistry Vol. 264, pp.4769-4775 (25 March 1989), the con- tents
of which are incorporated by this reference. As used herein, a
gonadotrophin, for example follicle stim- 5   ulating hormone (FSH),
includes the compound's analogs, and its recombinant, natural,
deglycosylated, un- glycosylatbd, modified glycosylated, and other forms.
The most preferred gonadotropin is FSH produced by recombinant DNA
techniques (rFSH), either alone or in a Iyophilisate with LH or HCG. FSH
purified from natural sources is generally only partially purified. The
impurities seem to act to stabilize it somewhat. With rFSH, however the
impurities are not present, and thus 10  the FSH is more susceptible to
rapid degradation and freeze-drying losses. Doses of FSH range from 60 to
1500, especially 75 to 225 IU per ampoule Iyophilisate. Any gonadotropin
used Is preferably present in the Iyophilisate preparations In a quantity
sufficienttoform a therapeutically useful concentration of the protein
after dilution, generally for parenteral (e.g. subcutaneous or intravenous)
administration, with a specified amount of an aqueous solution (e.g.
distilled waterffor injection 15 or sterile normal saline) to form a volume
of preparation contemplated for use. As used herein, an aqueous solution is
a solution containing wateras a primary, but not necessarily the only,
solvent Forexample, a con- tainer containing FSH may contain I to 1000
micrograms (p9) of FSH (e.g. 75 International units Is considered a
therapeutic amount). Preferably, the highest reasonable amount of protein
possible will be present In a con- tainer, since the greaterthe amount of
protein present, generally the more stable the preparation. Useful doses 20
of gonadotropins are known to medical practitioners, and the amount
included In a dose is generally dependent upon the disease state and the
particular patient being treated. Illustratively, amounts as high as 10,000
International units and as low as 15 International units of HCG have been
administered. Injections ranging from 20 to 225 international units LH have
been used. In one preferred embodiment, a combination of FSH and LH or FSH
and HCG are Iyophilised together to 25  from a preparation having
therapeutic amounts of both of the selected gonadotropins. B. Stabilizers-
As used herein, "stabilize" is a relative term. To stabilize with a
stabilizing agent or compound means the so  ability to prevent or delay a
decrease in the protein's activity with the stabilizing agent. For example,
a prep- aration would be deemed "stabilized" If, with the addition of a
stabilizing compound ('stabilizer), it took longer (e.g. 2 weeks instead of
1 week) to degrade at a set temperature, thus losing some of Its in vivo or
in vitro activity in comparison to the preparation sans the stabilizer. A
protein's activity may be determined by known methods relating to the
particular protein. One measure 35  of activity can be made by measuring
the amount of (Inactive) oligomers formed overtime. Oligomer formation in a
sample can be determined by HPSEC. Other methods of determining the
residual activity of, for example, rFSH include enzyme immunoactivity assay
("EIAI) as described in U.S. Patent Reissue No. 32,696 to Schuurs et al; a
kit available under the trade designation FSHEIA from bioM6rieux of Marcy
l'Etoile 69260 Charbonnibres-les-Bains, France for FSH; and 40  in vitro
bioassay of both FSH and LH as described in Mannaerts et al, "Applications
of in vitro Bloassays for Gonadotropins," Neuroendocrinology of
Reproduction pp. 49 - 58 (Elsevler Science Publishers bv, Amster- dam, NL
1987). Preferred stabilizers foruse with the preparations are saltsof
dicarboxyllc acids such as citric acid, tartaric acid, aspartic acid, and
mixtures thereof. Preferred salts are the sodium, potassium, lithium and
ammonium 45  salts of such dicarboxylic acids, especially sodiumand
potassium salts. Another dicarboxylic acid salt is sodium glutamate. The
presence of a dicarboxylic acid salt stabilizer acts to stabilize the
enzymatic mixtures, espe- cially at relatively higher temperatures over
longer periods of time. When used as stabilizers, aspartate and glutamate
salts gave better recovery of activity than did citrate, 



Isocitrate, or tartrate salts. 50      When a citrate salt is the selected
stabilizer, a ratio of citrate to gonadotropin in the range of 200 to 400
(mg/mg) is preferred, giving the best stabilization and recovery in the
presence of some sugar. An especially preferred protein for use with sodium
citrate Is rFSH, due to the compound's ability to be stabilized with the
stabilizer. Concentrations of dicarboxylic acid salt stabilizers sufficient
to form a solution having an ionic strength 55   of greater than 0.050 are
preferred In FSH compositions containing between 0.1 and 1000 pg of FSH.
Espe- cially preferred are those solutions having an ionic strength of
between 0.250 and 0.350 which will generally stabilize, for example, rFSH
stored at one month at 600C to yield a 75% recovery of rFSH. Calculation of
ionic strength is well-known to those skilled in the art, for example see
Chase, et al, Remington's Pharmaceutical Sciences pp. 223-224, 228, and 233
(16th ad. 1980, Mack Publ. Co. of Easton, PA, U.S.A.). 3    EP 0 448 146 B1
Concentrations of 2.5 to 17.5 milligrams per milliliter (mg/mQ) of sodium
citrate In solution are generally sufficient to stabilize Iyophilized rFSH
in the amounts described herein. Also as depicted in FIG. 2, citrate should
be present in a composition with, for example, HCG in an amount 5   less
than 10,000 times by weight that of the HCG to achieve greater stability.
C. Non-reducing Sugars- The compositions to befreeze-dried preferably
contain a non-reducing sugarsuch as sucrose ortrehalose. 10  The
incorporation of such a sugar, e.g. sucrose, acts to Increase the collapse
(or 'shrinkage') temperature atwhich the lyophilization ofthe solution
takes place. This increase In temperature simplifies the entirefreeze-
drying process. An especially preferred non-reducing sugar for this use i
sucrose in its amorphic state. The amount of non-reducing sugar present in
the solution to be Iyophilized will generally be dependent upon the amount
of dicarboxylic acid salt stabilizer present. For example, the weight ratio
of non-reducing su- 15  gar to dicarboxylic acid salt will generally vary
between 50: 1 to 10: 3 with a preferred concentration being about 3.3: 1 in
the case of sucrose to sodium citrate. Especially preferred is a solution
containing 50 mg/ml sucrose and 14.7 mg/ml sodium citrate which also yields
an optimal Iyophilisate in terms of physical charac- teristics. In the
presently most preferred embodiments, the amountof sucrosewill be
sufficlentto raise the collapse 20  temperature from -380 C to about -250C
as determined by differential scanning calorimetry. The resulting Iyo-
philisate Ocake remains amorphous and stable for relatively longer periods
of time. D. Anti-absorption agents- 25      Anti-adsorption agents are
preferably added to the Iyophilized composition to prevent adsorbance of
the protein to the walls of the container in which the compositions are
contained, thus preventing a possible de- crease in concentration. Certain
anti-adsorption agents (e.g. polysorbates) also act as "cryoprotectantsu
pro- tecting the protein during the Iyophilization process. Preferred
anti-adsorption agents are nonionic surfactants such as Polysorbate 20, NF
(TweenO 20 avail- 3o  able from Atlas Chemical Company), Polysorbate 80, NF
(Tween) 80 available from Atlas Chemical Compa- ny), Brij 35 (available
from ICI Pharmaceuticals of Great Britain), and PluronicV F123 (available
from BASF of Ludwigshafen, W. Germany). Polysorbate 20, NF is especially
preferred. Polysorbate Is preferably understood as meaning a polysorbate
which meets the specification of USP/NF XYOl, which Is published as "The
National Formulary-, p. 1763 and 1967, Official from 1 Jan. 1990 (22nd ed.,
35   U.S. Pharmacopeial Convention, Inc. 1989). An anti-adsorption agent or
anti-adsorption agents will be present in such amounts that adsorption of
the protein onto containerwalls, orwalls of vessels during processing, is
decreased. illustratively, amounts of Poly- sorbate 20 sufficient to form a
concentration between 0.1 and 0.2 mg / ml in the ultimate solution for use
are preferred. Concentrations higher than this tend to lead to oligomer
formation, and thus decreased activity. 40 E. Pharmaceutical Compositions-
The stable Iyophilized preparation of the instant invention can be prepared
by admixing the selected pro- 



tein in aqueous solution with a sufficient amount of a dicarboxylic acid
salt stabilizer to stabilize the protein, 45  and a sufficient amount of a
non-reducing sugar to increase the collapse temperature from -380C to
greater than -250C. Temperatures greater than -350C are preferred.
Optionally, the selected anti-adsorptlon agent may also be added. The
solution is then filtered, placed into containers (e.g. one ml glass
ampoules) and then freeze-dried to form a stabilized Iyophilisate.
Freeze-drying techniques are well-known to those of skill in the art For
more information, reference may be made to several texts, including
Goidblith et al, Freeze Drying 50 and Advanced Food Technology. (Academic
Press, Inc., London, GB 1975). Preferred residual water content in the
Iyophilisate cakes are between I and 5 %. Aseptic techniques should be used
throughoutthe procedure. Freeze-driers are available from manufacturers
such as Leybold or Edwards. Using such a procedure, or mod- ifications
thereof, several different compositions may be prepared. An especially
preferred composition contains rFSH In admixture with a stabilizer which is
a salt of a di- 55  carboxylic acid, wherein the dicarboxylic acid is
selected from the group consisting of citric acid, tartaric acid, aspartic
acid, and mixtures of these acids. Another preferred lyophilized
preparation contains, In admixture, a dicarboxylic acid salt stabilizer, a
go- nadotropin capable of stabilization by the amount of stabilizer present
in the preparation, and trehalose. This preparation further include sodium
biphosphate In admixture with the stabilizer, protein, and non-reducing su-
4    EP 0 448 146 B1 gar. Especially preferred salts for such preparations
are sodium aspartate, sodium citrate, and sodium tartrate. Another
preferred stable Iyophilized preparation contains, in admixture, a
stabilizer such as a salt of tar- taric or aspartic acid, a gonadotropin
capable of stabilization by the amount of stabilizer present in the prep- *
5   aration, and a non-reducing sugar. The preparation may further include
disodium biphosphate in admixture with the stabilizer, protein, and
non-reducing sugar. Especially preferred non-reducing sugars are trehalose
and sucrose. An especially preferred stabilizer in such preparations is
sodium aspartate. Another highly preferred stabilized Iyophilisate consists
essentially of a protein; a sufficient amount of a dicarboxylic acid
saltstabilizerto stabilize the protein In freeze dried form; a
disaccharidic non-reducing sugar, 10  an anti-adsorption agent to prevent
said protein from adsorbing onto a container containing the Iyophilisate;
and less than five percent residual water. In such a lyophilisate the
protein will be FSH; the dicarboxylic acid salt stabilizer will be selected
from the group consisting of salts of citric acid, tartaric acid, and
aspartic acid; the disaccharldlc non-reducing sugar will either be sucrose
or trehalose, and the anti-adsorption agent will be selected from the group
consisting of Tween(O 20, Tween'') 80, Brij;, or pluronic acid. This
Iyophilisate Is 15  especially preferred since, among other things, it has
been discovered that the addition offurther "stabilizers," such as
mannitol, maltose, or either of them actually act to destabilize the
Iyophillsate in terms of activity. Methods for making parenteral
preparations and intravenous admixtures are disclosed In Remington's
Pharmaceutical ScIences pp. 1463-1497. However, caution must be exercised
since although the stabilized compositions are compatible with infusion
liquids, the infusion liquid used preferably should not contain re- 2o
ducing sugars. The preferred pH of the resulting solution for use should be
between 6 and 8, especially 7. The invention is further explained by
reference to the following EXAMPLES: EXAMPLE I 25 A. Stabilization of WFSH
utilizing various disaccharides. Aqueous solutions containing 150 units of
rFSH were prepared. The solutions were divided Into three groups and each
group was mixed with (1) 50 mg/ml maltose /14.7 mg/mI sodium citrate; (2)
50 mg/mI treha- lose /14.7 mg/ml sodium citrate and (3) 50 mg/nm sucrose
14.7 mg/ml sodium citrate. All three solutions also 30  contained 0.2 mg/ml
Polysorbate 20, NF. The three groups of solutions were freeze-dried, and
the resulting lyophilisate allowed to sit forfourweeks at 800C. The
Iyophilisates were then tested for activity (as determined by EIA) with the
following results: 35 Compound:                          L(.)(
L.)( Percentage activity:               40%               89%
87% 40      This EXAMPLE shows that non-reducing disaccharides aid
stability better than reducing disaccharides. 



B. Stabilization of rFSH with Sodium Citrate Two lyophilized samples are
made. The first sample contains 75 Units rFSH, 25 mg amorphic sucrose, 45
7.35 mg sodium citrate, and 0.1 mg Polysorbate (Tween(D) 20. The second
sample contains 75 Units rFSH, 25 mg amorphic sucrose, and 0.2 mg TweenO
20. The pH of both samples was adjusted to 7. The first sample is stored
for3 months at500 C, reconstituted with purified water, and analyzed by
HPSEC. The resulting profile showed little oligomer formation. The second
sample, not containing sodium citrate, was stored for 6 months at 500 C,
reconstituted with purified water, and analyzed by HPSEC. The resulting
profile showed much more 50  oligomer formation. The profile of the first
sample showed no degradation products while the profile of the second
sample showed almost exclusively oligomeric products. EXAMPLES Il-V 55
Other dicarboxylic acid salt stabilizers. As depicted In FIG. 1, samples
containing rFSH and various stabilizers were made, Iyophilized, and tested
for activity after 1 month storage at 600 C. FIG. I depicts the correlation
between ionic strength (X 1000) of 5    EP 0 448146 B1 the particular
stabilizer versus the percentage recovery (as determined by EIA). The
stabilizers tested were sodium citrate, both separately (11) and with 3.0
to 9.1 mg Na2HPO4 per ampule (111); sodium tartrate (IV); and sodium
aspartate (V). Concentrations were determined in terms of ionic strength 5
as shown in FIG. 1. EXAMPLE VI The effect of weight ratio of citrateito
gonadotropin (HCG) activity was tested. The results are shown in 10 FIG. 2.
EXAMPLE VII A lyophilised composition for recombinant human FSH was made
containing 75 IU rFSH, 14.7 mg sodium 15  citrate, 50 mg sucrose, and 0.2
mg polysorbate 20. The preparation is reconstituted with one ml of water
for injection. EXAMPLE Vill 20      A Iyophilised composition for
recombinant human FSH was made containing 75 IU rFSH, 75 IU LH, 15 mg
sodium citrate, 50 mg sucrose, and 0.2 mg polysorbate 20. The composition
is stable. The preparation is re- constituted with one ml of water for
Injection. 25  Claims Claims for the following Contracting States: AT, BE,
CH, DE, DK, FR, GB, IT, Li, NL, SE 1. A stabilized gonadotropin-containing
Iyophillsate comprising a gonadotropin and a stabilizing amount of 30
a dicarboxylic acid salt. 2. The stabilized gonadotropin-containing
Iyophilisate of claim I further comprising a non-reducing sugar, wherein
the non-reducing sugar Is present in an amount three to fifty times that by
weight of the dicar- boxylic acid salt stabilizer. 35 3. The stabilized
gonadotropin-contalning Iyophilisate of claim 2 wherein the non-reducing
sugar Is present in an amount three times that by weight of the
dicarboxylic acid salt stabilizer. 4.  The stable gonadotropin-contalning
Iyophilisate of any one of claims 1-3 further comprising a second go- 40
nadotropin capable of stabilization by said dicarboxylic acid salt
stabilizer. 5.  The stabilized gonadotropin-containing Iyophilisateof any
one of claims 1-4furthercomprising a nonionic surfactant. 6. The stable
lyophilisate of any one of claims 1-5 wherein said gonadotropin Is selected
from luteinizing 46      hormone, human chorionic gonadotropin, follicle
stimulating hormone, or mixtures thereof. 7. The stable
gonadotropin-containing Iyophilisate of any one of claims 1-6 wherein said
dicarboxylic acid salt stabilizer is a salt of citric acid, tartaric acid
or aspartic acid. 



;o  8. A stabilized gonadotropin-containing Iyophilisate comprising: one
part by weight of a gonadotropin; and 200 to 10,000 parts by weight of a
dicarboxylic acid salt sta- bilizer associated with said gonadotropin. 9.
Amethod of making a stabilized gonadotropin-containing Iyophilisate of daim
I comprising: admixing, In So      an aqueous solution, at least one
gonadotropin with an amount of dicarboxylic acid saItto adjust the ionic
strength of said solution to between 0.050 and 0.350, dissolving a
non-reducing sugar in said mixture in an amount of about three to fifty
times the amount, by weight, of the dicarboxylic acid salt, and
freeze-drying the said mixture at a temperature greater than -35 centigrade
to form said stabilized gonadotropin 1yophilisate. 6    EP 0 448146 B1 the
particular stabilizer versus the percentage recovery (as determined by
EIA). The stabilizers tested were sodium citrate, both separately (11) and
with 3.0 to 9.1 mg Na2HPO4 per ampule (111); sodium tartrate (IV); and
sodium aspartate (V). Concentrations were determined in terms of ionic
strength 5   as shown in FIG. 1. EXAMPLE VI The effect of weight ratio of
citrate to gonadotropin (HCG) activity was tested. The results are shown in
1o  FIG. 2. EXAMPLE VIl Alyophilised composition forrecombinant human FSH
was made containing 75 IU rFSH, 14.7 mg sodium 15 citrate, 50 mg sucrose,
and 0.2 mg poysorbate 20. The preparation is reconstituted with one ml of
water for Injection. EXAMPLE VIII 20      A Iyophilised composition for
recombinant human FSH was made containing 75 IU rFSH, 75 IU LH, 15 mg
sodium citrate, 50 mg sucrose, and 0.2 mg polysorbate 20. The composition
is stable. The preparation is re- constituted with one ml of water for
Injection. 25   Claims Claims for the following Contracting States: AT, BE,
CH, DE, DK, FR, GB, IT, Li, NL, SE 1. A stabilized gonadotropin-contalning
Iyophilisate comprising a gonadotropin and a stabilizing amount of 30
a dicarboxylic acid salt. 2.  The stabilized gonadotropin-containing
Iyophilisate of claim I further comprising a non-reducing sugar, wherein
the non-reducing sugar Is present in an amount three to fifty times that by
weight of the dicar- boxylic acid salt stabilizer. 35 3. The stabilized
gonadotropin-containing lyophillsate of claim 2 wherein the non-reducing
sugar Is present in an amount three times that by weight of the
dicarboxylic acid salt stabilizer. 4.  The stable gonadotropin-containing
Iyophilisate of any one of claims 1-3 furthercomprising a second go- 40
nadotropin capable of stabilization by said dicarboxylic acid salt
stabilizer. 5. The stabilized gonadotropin-containing lyophilisate of
anyone of claims 1-4furthercomprising a nonionic surfactant. 6. The stable
Iyophilisate of any one of claims 1-5 wherein said gonadotropin is selected
from luteinizing 45       hormone, human chorionic gonadotropin, follicle
stimulating hormone, or mixtures thereof. 7.  The stable
gonadotropin-containing Iyophilisate of any one of claims 1-6 wherein said
dicarboxylic acid salt stabilizer is a salt of citric acid, tartaric acid
or aspartic acid. so  8. A stabilized gonadotropin-contalning Iyophilisate
comprising: one part by weight of a gonadotropin; and 200 to 10,000 parts
by weight of a dicarboxylic acid salt sta- bilizer associated with said
gonadotropin. 9.  Amethod of making a stabilized gonadotropin-containing
Iyophillsate of claim I comprising: admixing, in 55       an aqueous
solution, at least one gonadotropin with an amount of dicarboxylic acid
salt to adjust the ionic strength of said solution to between 0.050 and
0.350, 



dissolving a non-reducing sugar in said mixture in an amount of about three
to fifty times the amount, by weight, of the dicarboxylic acid salt, and
freeze-drying the said mixture at a temperature greater than -35 centigrade
to form said stabilized gonadotropin Iyophillsate. 6 I 111111 11 111! 1j
111l 11 111111    EP 0 448 146 B1 Claims for the following Contracting
States: ES, GR 1. A method for preparing a stabilized
gonadotropin-containing Iyophilisate comprising a gonadotropin and 5
a stabilizing amount of a dicarboxylic acid salt, characterized by mixing
of the gonadotropin with a suffi- dcent amount of the dicarboxylic acid
salt to stabilize the protein in the Iyophilized form, and then freeze-
drying the resulting solution to form a stabilized Iyophilisate of the
gonadotropin. 2. The method according to claim 1, wherein a non-reducing
sugar is added to the mixture of the gonado- to      tropin and the
dicarboxylic acid salt in an amount three to fifty times that by weight of
the dicarboxylic acid stabilizer. 3. The method according to claim 2,
wherein the non-reducing sugar is added In an amount three times that by
weight of the dicarboxylic acid stabilizer. 15  4.  The method according to
any one of claims 1-3, further comprising: adding to the mixture of the
gonadotropin and the dicarboxylic acid salt a second gonadotropin capable
of stabilization by said dicarboxylic acid salt stabilizer. 5. The method
according to any one of claims 14, further comprising: adding to the
mixture of the gona- 20      dotropin and the dicarboxylic acid salt a
nonionic surfactant. K>        6. The method according to any one of claims
1-5, wherein as gonadotropin is used luteinizing hormone, human chorionic
gonadotropin, follicle stimulating hormone, or mixtures thereof. 25  7.
The method according to any one of claims 1-6, wherein as dicarboxylic acid
salt is used a salt of citric acid, tartaric acid or aspartic acid. 8. A
method for preparing a stabilized gonadotropin-containing Iyophilisate
comprising a gonadotropin and a stabilizing amount of a dicarboxylic acid
salt, characterized by mixing one part by weight of the gona- 30
dotropin with 200 to 10,000 parts by weight of the dicarboxylic acid salt
stabilizer associated with said gonadotropin, and then freeze-drying the
resulting solution to form a stabilized lyophilisats of the gone- dotropin.
9. A method for preparing a stabilized gonadotropin- containing
Iyophilisate comprising a gonadotropin and 35      a stabilizing amount of
a dicarboxylic acid salt, characterized by admixing, in an aqueous
solution, at least one gonadotropin with an amount of dicarboxylic acid
salt to adjust the ionic strenght of said solution to between 0.050 and
0.350; dissolving a non-reducing sugar in said mixture in an amount of
about three to fifty times the amount, by weight, of the dicarboxylic acid
salt; and 40      freeze-drying said mixture at a temperature greaterthan
-350 centigrade to form said stabilized gonado- tropin Iyophilisate.
PatentansprOche 45 Patentansprfiche fir folgende Vertragsstaaten: BE, CH,
DE, FR, GB, IT, LI, LU, NL, SE 1. Ein stabilisisrtes Gonadotropin
enthaltendes Lyophilisat, watches ein Gonadotropin und eine stabilisie-
rende Menge sines Dicarbonsiuresaizes umfasat. 2.  Das stabilisierte
Gonadotropin enthaltende Lyophilisat gemass Anspruch 1, welches weiterhin
sinen nicht-reduzierenden Zuckerumfasst, wobei der nicht-reduzierende
Zucker in einem drel- bisffnfzigfachen Gewichtsanteil des
Dlcarbonsiuresalz-Stabilisators vorhanden at. 3. Das stabilislerte
Gonadotropin enthaltende Lyophilisatgemass Anspruch 2, worin der
nicht-reduzierende 55       Zucker in sinem drelfachen Gewichtsantell des
Dicarbonsauresaiz-Stabillsators vorhanden lst. 4.  Das stabile
Gonadotropin-enthaltende Lyophilisatgemass elnem derAnspriche 1 - 3,
welches welterhin sin zweites, zurStabilisierung duwch besagten
DicarbonsAuresalz-Stabilisatorfahiges, Gonadotropin um- 



7 l   11111111111111111    EP 0 448 146 B1 fasst. 5.  Das stabilisierte
Gonadotropin enthaltende Lyophillsat gemiss elnem derAnsprOche 1 - 4,
welches wel- 5       terhin ein nichtionogenes Tensid enthilt. 6. Das
stabile Lyophilisat gemass einem derAnspriiche 1 - 5, worin besagtes
Gonadotropin aus luteotropen Hormon, menschllchem Chorlogonadotropin,
follikelstimullerendem Hormon oder Mischungen davon ausgewahit ist '  7.
Das stabile Gonadotropin enthaltende Lyophilisatgemass elnem derAnsprOche 1
- 6, worin besagter Dl- carbonsauresaiz-Stabilisator sin Salz der
Zitronensaure, Weinsaure oder Asparaginsaure ist. S.  En stabllisiertes
Gonadotropin enthaltendes Lyophilisat, umfassend: einen Gowlchtsteil
Gonadotropin und 200 bis 10'000 Gowichtsteile sines mit besagtem
Gonadotropin as- 15      sozilerten DicarbonsAuresalz-Stabilisators. 9.  En
Verfahren zur Herstellung sines stabillslerten Gonadotropin enthaltenden
Lyophilisats gemiss An- spruch 1, umfassend: Zumischen von mindestens einem
Gonadotropin zu elner Menge Dicarbonsauresalz In wassriger Losung, 20
um die lonenstirke besagter L8sung zwischen 0,050 und 0,350 einzustellen,
Losen sines nicht- reduzierenden Zuckers, in einer Menge entsprechend
derdrei- bis finfzigfachen Gewichtsmenge des Di- carbonsauresalzes In
besagter Mischung und Gefriertrocknen der besagtn Mischung be! siner Tempe-
ratur hoher als -350C, um besagtes stabilisiertes Gonadotropin-Lyophilisat
zu bilden. 25  PatentansprmOche fur folgende Vertragssthaten  ES, GR 1.
Verfahren zur Herstellung eines stabilisiertes Gonadotropin enthaltenden
Lyophilisats, weiches sin Gonadotropin und sine stabilislerende Menge sines
Dlcarbonsauresalzes umfasst, dadurch gekennzeich- net, dass das
Gonadotropin mit elner ausreichenden Menge des Dicarbonsauresalzes gemischt
wird, urn 30      das Protin in der Iyophilisierten Form zu stabilisleren
und anschliessendem Gefriertrocknen der resul- tierenden Losung, um sin
stabilialertes Lyophilisat des Gonadotropins zu bilden. 2.  Das Verfahren
gemass Anspruch 1, worin ein nicht-reduzierender Zucker in sinem drel- bis
frTnfzigfachen Gewichtsanteil des Dicarbonsaluresalz-Stabilisators zu der
Mischung aus dem Gonadotropin und dem 3s      Dicarbonsauresalz gegeben
wird. 3.  Das Verfahren gemiss Anspruch 2, worin der nicht-reduzierende
Zucker in einem dreifachen Gewichts- anteil des
Dicarbonsauresalz-8tabilisators zugegeben wird. 40  4. Das Verfahren gemass
einem derAnsprflche 1 - 3, weiterhin umfassend: Zugabe sines zweiten
Gonadotropins zu der Mischung aus dem Gonadotropin und dem Dicarbonsaure-
sakz, weiches zur Stabilisierung durch besagten
DicarbonsAuresalz-Stabilisator fahig et. 5.  Das Verfahren gemiass einem
derAnspr~che 1 - 4, weiterhin umfassend: Zugabe sines nicht-ionischen
Tensids zu einer Mischung aus dem Gonadotropin und dem Dicarbonsiu- resakz.
6.  Das Verfahren gemiss einem der Ansprfche I - 5, worin luteotropes
Hormon, menschliches Chorlogonadotropin, folllkelstimulierendes Hormon
oderMischungen davon ale Gonadotropin verwendet werden. 7.  Das Verfahren
gemass sinem der AnsprOche I - 6, worin ale DicarbonsAuresalz sin Salz der
Zitronen- saurs, Weinsaure oderAsparaginsaure verwendet wrd. S. Verfahren
zur Herstellung sines stabilisiertes Gonadotropin enthaltenden
Lyophilisats, welches sin 5s       Gonadotropin und sine stabillslerende
Menge sines Dicarbonsauresalzes umfasst, dadurch gekennzeich- net, dass sin
Gewichtsanteil des Gonadotropins mit 200 bis 10'000 Gewichtsanteilen des
mit besagtem Gonadotropin assoziierten Dlcarbonsiuresalz-Stabilisators
gemischt wird und anschliessendem Gefrie- rtrocknen der resultierenden
Losung, um sin stabllisiertes Lyophilbsat des Gonadotropins zu bilden. a
11 1 1 1  



EP 0 448 146 B1 9. Verfahren zur Hersteilung sines stabillsiertes
Gonadotropin enthaltenden Lyophilisats, welches ein Gonadotropin und eine
stabillsierende Menge sines Dicarbonsauresalzes urnfasst,
gekennzeichnetdurch Zumischen von mindestens alnem Gonadotropin zu elner
Menge Dicarbonsauresalz in waseriger Losung, - -        um die lonenstirke
besagtbr L~sung zwischen 0,050 und 0,350 elnzustellen; Losen elner Menge
eines nicht-roduzierenden Zuckers in besagtbr Mischung, welche ungefahr der
drel- bis ffinfzigfachen Menge des Gewichtsantells des Dicarbonsauresalzes
entspricht und Gefriertrocknen besagter Mischung be! si- ner Temperatur
h8her als -350C, urn besagtes stabilislertes Gonadotropin-Lyophilisat zu
bilden. 10 Revendleatlons Revendlcatlons pour les Etats contractants
suivants AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE, DK f6 1. Un lyophilisat
contenant de la gonadotrophine stabilisee comprenant de la gonadotrophine
et une quan- ti6 stabilisante d'un sel d'acide dicarboxylique. 2.  Le
Iyophilisat contenant une gonadotrophine stabilisee selon la revendication
1, comprenant de plus un 20      sucre non r6ducteur dans leque le sucre
non reducteur oet pr6sent en une quantiti pondbrale represen- tant 3 A 50
fois Ia quantit6 d'agent stabilisant A bass de eel d'acide dicarboxylique.
3. Le lyophihisat contonant de la gonadotrophine stabillsee salon la
revendication 2, caracthris6 en ce quo Is sucre non reducteur eat present
on une quantite ponderale representant 3 fois le quantite d'agent sta- 25
billsant A base de sel d'aclde dicarboxylique. 4. Le lyophillsat contenant
de Is gonadotrophine stabilisee sdlon l'une quelconque des revendications I
A 3, comprenant en outre une seconds gonadotrophine capable d'atre
stabilis~e par lesdits agents stabi- lisants A base de eels d'acide
dicarboxylique. 30  5.  Le lyophillsat contenant de la gonadotrophino
stabilisae s"on l'une quelconque des revendications I A 4, comprenant en
outre un tensloactif non lonique. 6.  Le lyophilbat stable solon l'une
quelconque des revendications 1 A 5, caracterise en ce quo ladite gone-
dotrophine est selectionnee parmi la luteinostimuline, la gonadotrophine
chorionique humaine, Ia follicu- 95      lostimuline ou leurs m6langes. 7.
Le lyophilisat contonant de la gonadotrophine stable solon l'une quelconque
des revendications I A 8, caract6ris6 on ce quo ledit agent stabilisant a
base de eel d'acide dicarboxylique correspond a un eel d'aci- de citrique,
d'acide tartrique ou d'acide aspartique. 40 8.  Un lyophilisat contenant de
la gonadotrophine stabilisee comprenant: - une partie en poids d'une
gonadotrophine; et - de 200 a 10000 parties en poida d'un agent stabilisant
constitu6 d'un sel d'acide dicarboxylique as- socie A ladite
gonadotrophine. 45 9. Un proced6 de preparation d'un lyophilisat contenant
de la gonadotrophine stabilisoe solon l revendi- cation 1, comprenant - le
melange on solution aqueuse d'au molns une gonadotrophine avec une quantit6
d'un eel d'acide carboxylique pour ajuster la force lonique de ladite
solution A une vaelour de 0,050 A 0,350; - la dissolution d'un sucre non
reductour dans ledit m6lange en une quantlte repr6sentant environ 3 A 50
fois la quantite ponderale du eel dacide dicarboxylique; et - la
lyophilisation dudit melange A une tomp~rature superieure A -35C pour
former ledit lyophilisat de gonadotrophine stabllis6e. 55   Revendicatlons
pour les Eats contractants sulvants: ES, GR 1. Un procede do pr6paration
d'un lyophilisat contenant do la gonadotrophine stabillsee comprenant de la
gonadotrophine et une quantite stabilbsante d'un ase d'acide
dicarboxylique, caracterise on ce quo Ia go- nadotrophine eat melange avec
une quantiti suffisante d'un sel d'acide dicarboxylique pour stabiliser la
9 



* C  L  N  S    EP 0 448 146 B1 proteine sous la forme Iyophilisee, puls la
solution resultant est lyophllie6e pour former un Iyophilisat stabilise de
la gonadotrophine. -   2. Le procode salon la revendbcatlon 1, dans lequel
un sucre non r6ducteur est ajout6 a le melange de la gonadotrophine etla
sel d'acde dicarboxylique en une quantite ponderale repr6santant3 a 50 fois
Ia quan- tite d'agent stabilisant A base d'acide dicarboxylique. 3.  Le
proced6 solon la revendlcation 2, dans lequel le sucre non reductbur est
ajoute en une quantite pon- derale 3 ohis la quantit6 d'agent stabilisant A
base d'acide dicarboxylique. 4.  Le proced6 solon Pune quelconque des
revendications 1 a 3, comprenant en outre: ajouter A la m6lange de la
gonadotrophine et la sel d'acide dicarboxylique une seconde gonadotrophine
capable d'Otre stabilis6e par lesdits agents stabilisants a base de sels
d'acide dicarboxylique. 15  5.  Le procbd6 solon l'une quelconque des
revendications I A 4, comprenant en outre: ajoutbr A la melange de la
gonadotrophine et la eel d'acide dicarboxylique un tensloactif non lonique.
6.  Le procd6 solon l'une quelconque des revendications 1 a 5, dans lequol
Is gonadotrophine util see est selectionnee parmi la luteinostimuline, la
gonadotrophine chorlonique humalno, la folliculostimuline ou 20      lears
melanges. 7. Le proc6d6 solon l'une quelconque des revendicatlons 1 a 6,
dans lequel l'agent stabilisant a base de sel d'acide dicarboxylque utilish
eat selectionn6e parmi un eel d'acide citrique, d'acide tartrique ou d'aci-
de aspartique. 25 8.  Un proc6de de preparation d'un lyophilisat contenant
de Ia gonadotrophine stabilisee comprenant de la gonadotrophine et une
quantite stabilisante d'un eel d'acide dicarboxylique, caract6ris6 en ce
quo une partle en poids d'une gonadotrophine est melang6e avec 200 A 10,000
parties en poids d'un agents sta- bilisant constitue d'un sel d'acde
dicarboxylique associe A ladite gonadotrophine, et pule la solution r6- 30
sultantb est lyophilis6e pour former un Iyophilisat stabillse de la
gonadotrophine. 9.  Un proc6de de pr6paration d'un lyophilisat contenant de
la gonadotrophine stabllis6e comprenant de la gonadotrophine et une
quantite stabilisante d'un ael d'acide dicarboxylique, comprenant le
m6lange en solution aqueuse d'au molns une gonadotrophine avec une quantite
d'un eel d'acide car- boxylique pour ajuster la force lonique de ladit.
solution A une valeur de 0,050 A 0,350; la dissolution d'un sucre non
reducteur dans ledit melange en une quantith represantant environ 3 a 50
fois la quantite ponderale du sei d'acide dicarboxylique; et la
Iyophilisation dudit m6lange * une temp6rature sup6rleure a -35 C pour
former ledit Iyophilisat de go- nadotrophine stabilisee. 40 46 50 55 10 I
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