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(57) Abrégée/Abstract:

The present invention provides a resin container in which an agueous liguid preparation containing a prostaglandin F2a derivative
having at least a fluorine atom In its molecule can be stored stably for a long period of time. By storing the agueous liquid
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(57) Abrege(suite)/Abstract(continued):

preparation containing the prostaglandin F2a derivative having at least a fluorine atom in its molecule In the resin container made of
a propylene/ ethylene copolymer in which the ratio of a propylene component to an ethylene component is in the range of from
94.0/6.0 to 99.5/0.5 (propylene component/ethylene component), a decrease in the content of the prostaglandin F2a derivative In
the agueous liquid preparation Is inhibited.
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Abstract
The present 1nvention provides a resin contalner in

which an agqueous liguid preparation contalning a

prostaglandin FZ2o derivative having at 1least a fluorine

atom 1n 1ts molecule can be stored stably for a long
pericd of time. By storing the aqueous liquid preparation
containing the prostaglandin F2a derivative having at
least a fluorine atom 1In 1ts molecule 1in the resin
container made of a propylene/ ethylene copolymer in which

the ratio of a propylene component to an ethylene

)

component 1s 1n the range o:

from 94.0/6.0 to 99.5/0.5

(propylene component/ethylene component), a decrease 1in

the content of the prostaglandin F2a derivative in the

aqueous liquld preparation 1s 1inhibited.

16
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SPECIFICATION

PROSTAGLANDIN Fz2a DERIVATIVE-CONTAINING PRODUCT

Technical Field

The present 1nvention relates to a prostaglandin F2a

derivative-containing product, wherein an aqueous liquid

preparation containing a prostaglandin F2oa derivative

having at least a fluorine atom in its molecule is stored

g—
—

in a resin container made of a ©propylene/ethylene

copolymer 1in which the ratio of a propylene component to

an ethylene component 1s in the range of from 94.0/6.0 to
99.5/0.5 (propylene component/ethylene component), whereby
a decrease 1n the content of the prostaglandin F2«

derivative in the aqueous liquid preparation is inhibited.

Background Art

It 1s known that a prostaglandin F2oa derivative

—

having one or two fluorine atoms in its molecule is useful

=

as a therapeutic agent for glaucoma and ocular

hypertension (JP-A-10-251225 and JP-A-11-71344). However,

such a prostaglandin F2a derivative having at least a

fluorine atom 1in its molecule 1is generally slightly

soluble 1n water and has a property of being easily

adsorbed on a container, therefore, it is necessary to

improve the problems of solubility in water and
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adsorptivity on a contalner.

JP-A-2002~161037 descrlbes an 1nvention of 1mproving

f—

the solubi1lity 1in water of a prostaglandin derivative and

=
p—

the adsorptivity thereof on a resin contalner by addling a

nonionic surfactant such as polysorbate 80 to an agqueous

liguid preparation, however, a resin contailner for storing
the aqueous liquid preparation 1tself has not been studied.
On the other hand, JP-T-2002-520368 describes that an

agqueous prostaglandin composition containing prostaglandin

and a surfactant 1s more stabilized when it 1s stored 1n a

polypropylene resin container with an 1sotactic structure
or a syndiotactic structure than when 1t 1s stored 1in a
polyethylene resin container and a decrease 1n the

residual ratio thereof can be 1nhibited.

However, 1n terms of a material of the resin

contalner, there 1s no report that the stabilization of

the prostaglandin derivative 1s studied by altering the

ratio of  the respective monomer  components of a

propylene/ethylene copolymer.

gy

Disclosure of The Invention

Problems to be Solved

It 1s an 1mportant object to provide a resin
contalner in which an aqueous liquid preparation

contalining a prostaglandin F2oa derivative having at least
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a fluorine atom 1n 1its molecule can be stored stably over

a long period of time.

fr—

Means of Solving Problems

p—

The present inventors studied the inhibition of the

plrey

decrease 1n the content of a prostaglandin F2a derivative

having at least a fluorine atom in its molecule by storing
an aqueous liquid preparation containing the prostaglandin

F20 derivative in a resin container maade of a

propylene/ethylene copolymer having different ratios of

monomer components, and as a result, they surprisingly

found that the decrease in the content of the

prostaglandin F2o derivative can be significantly

inhibited in a resin container made of a copolymer having

a specific component ratio, and thus the present invention

has been accomplished.

That 1s, the present invention relates to:

(1) a prostaglandin F2x derivative-containing
product, wherein an aqueous liquid preparation containing
a prostaglandin F2oa derivative having at least a fluorine

atom 1n 1ts molecule is stored in a resin container made

-

of a propylene/ethylene copolymer in which the ratio of a

propylene component to an ethylene component is in the

range of from 94.0/6.0 to  99.5/0.5 (propylene

component/ethylene component), whereby a decrease in the
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content of the prostaglandin F2o derivatlve 1n the adqueous
liguid preparation 1s inhibilted;

(2) the prostaglandin F2a derivative-containling

product according to the above (1), whereiln the

prostaglandin F2a derivative having at least a fluorine

atom 1in 1ts molecule 1s a difluoro-prostaglandin F2 «

derlvative;

(3) the prostaglandin F2a derivative-contailning
product according to the above (1), characterized 1n that
a nonionic surfactant 1s contained 1n the aqgqueous liquid
preparation;

(4) the ©prostaglandin F2oa derivative-contailining
product according to the above (3), wherein the nonionic
surfactant 1s polysorbate 80;

(5) the prostaglandin F2a derivative-contalning
product according to any one of the above (1) to (4),
wherein the aqueous liquild preparation 1s an eye drop;

(6) a method of 1nhibiting a decrease in the content

of a prostaglandin F2a derivative having at least a

fluorine atom 1n 1ts molecule 1in an agueous liquid

preparation, comprlsing storing  the agqueous liquid

preparation containing the prostaglandin F2o derivative in

a resin container made of a propylene/ethylene copolymer

guben.

1n which the ratio of a propylene component to an ethylene

component 1s 1in the range of from 94.0/6.0 to 99.5/0.5
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(propylene component/ethylene component); and

(7) a resin container made of a propylene/ethylene

copolymer in which the ratio of a propylene component TtO

an ethylene component is in the range of from 94.0/6.0 to

99.5/0.5 (propylene component/ethylene component)  for

storing an agqueous liquid ©preparation containing a

prostaglandin F2a derivative having at least a fluorine

atom in 1ts molecule.

The prostaglandin F2ua derivative having at least a

fluorine atom in its molecule of the present invention 1s

generally slightly soluble 1in water and has a property OI

being easily adsorbed on a contailner. The phrase Ythe

prostaglandin F2o derivative having at least a fluorine

atom 1in its molecule 1s slightly soluble 1n water” means

that 1000 ml or more of water 1s required for dissolving 1

g of the prostaglandin F2a derivative having at least a

fluorine atom in its molecule (the Japanese Pharmacopoela,

13th edition, General Rule A-51 (1990)). The phrase “a

property of being easily adsorbed on a contalner” means

that when the prostaglandin derivatlve 1s prepared as an

agqueous solution and stored 1n a container, the content

—

thereof (the %“content” means the amount of prostaglandin

exlsting 1n the aqgqueous solution as being effectively

F

dissolved therein relative to the amount of prostaglandin

dissolved) significantly decreases.




5

10

15

20

CA 02592474 2012-09-06

25088-287

The prostaglandin F2a derivative having at least a

fluorine atom in its molecule (hereinafter referred to as

W —_

fluorine-containing prostaglandin”) of the present invention

ke

is not particularly limited as long as it 1is a prostaglandin

F2o derivative having one to several fluorine atoms 1n 1ts

F

molecule. Preferred examples thereof include prostaglandin FZo

derivatives disclosed in JP-A-10-251225, more preferred

P

examples thereof include difluoro- prostaglandin Fzo

derivatives disclosed in JP-A-11-71344, and particularly

F

preferred examples thereof include di:1uoro—prostaglandin

F2o derivatives having two fluorine atoms at its 15-position

disclosed in JP-A-11-71344. Particularly preferred specific

examples thereof include 16-phenoxy-15-deoxy-15,15-difluoro-
17,18,19,20-tetranor-prostaglandin F2a, 16-(3-chlorophenoxy) -
15—deoxy~15,lS—difluoro—l?,lB,19,20—tetranor—prostaglandin F2a,
16—phenoxy-15-deoxy—15,15—difluoro—13,14—dihydro—17,18,19,

20-tetranor-prostaglandin F2a, alkyl esters thereof and salts

thereof. Specific examples of the alkyl ester include lower
alkyl esters such as methyl esters, ethyl esters, propyl
esters, isopropyl esters, tert-butyl esters, pentyl esters and

hexyl esters.
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As wlll be explained 1in detail 1in the section of

storage stability test described later, when the aqueous

ligquid ©preparation containing the fluorine-containing

g,
p—

prostaglandin 1s stored 1n a resin container made of a

propylene/ethylene copolymer 1in which the ratio of a

propylene component to an ethylene component is in the
range of from 94.0/6.0 to 99.5/0.5 (propylene
component/ethylene component), the prostaglandiln 1S
clearly more stabilized than when it 1is stored 1in a

=

contalner made of

a propylene homopolymer and the

adsorption thereof on the wall of the container is

inhibited.

The resin container of the present invention can be

obtained by molding a propylene/ethylene copolymer in

pr—

which the ratio of a propylene component to an ethylene

component 1s 1n the range of from 94.0/6.0 to 99.5/0.5
(propylene component/ethylene component). A molding
method 1s exemplified by injection blow molding. The
propylene/ethylene copolymer having a monomer component

ratio as described above may be a copolymer obtained by

any polymerization method. A preferred copolymer is, for

example, a random Copolymer obtalned by random

copolymerization of propylene and ethylene.

In the present invention, a nonionic surfactant may

pe added to the aqueous liquid preparation. The nonionic
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surfactant 1s useful for 1inhibiting a decrease 1in the
content of the fluorine-containing prostaglandin in the
aqueous liguild preparation by improving the solubility in

el

water of the fluorine-containing prostaglandin. Specific

examples of the nonionic surfactant 1nclude

polyoxyethylene fatty acid esters such as polysorbate 80
[polyoxyethylene sorbitan monooleate], polysorbate 60
[polyoxyethylene sorbitan monostearate], polysorbate 40

[polyoxyethylene sorbitan monopalmitate], polyoxyethylene

sorbitan monolaurate, polyoxyethylene sorbitan trioleate

and polysorbate 65 [polyoxyethylene sorbitan tristearate];
polyoxyethylene polyoxypropylene glycols such as
polyoxyethylene (160) polyoxypropylene (30) glycol

[Pluronic Fe68], polyoxyethylene (42) polyoxypropylene (67)

glycol [Pluronic P123], polyoxyethylene (54)
polyoxypropylene (39) glycol (Pluronic P85],
polyoxyethylene (1906) polyoxypropylene (67) glycol

[Pluronic F127] and polyoxyethylene (20) polyoxypropylene

(20) glycol [Pluronic L-44]; polyoxyl 40 stearate, sucrose

fatty acid esters and the 1like. Preferred examples

.

thereof 1nclude polysorbate 80 [polyoxyethylene sorbitan

monooleate], polyoxyl 40 stearate and the like. These

nonlionic surfactants can be used alone or in comblnation

Of two or more of them. A particularly preferred nonionic

surfactant 1s exemplified by polysorbate 80
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[polyoxvethylene sorbitan monooleate], which 1s widely

used as an additive for an eye drop.

It 1s preferred that 1n the prostaglandin F2©
derivative-containing product of the present 1nvention,
the fluorine-containing prostaglandin exlists 1n a state of
being dissolved 1n water. The concentration of the
fluorine-containing prostaglandin 1n the agqueous liquid

]

preparation can be selected approprilately 1n view o0f the

application of the aqueous liquid preparation or the like.
For example, 1n the case of an eye drop, the concentration

of the fluorine-contailining prostaglandin 1in the eye drop

1s preferably 1n the range of from 0.00005 to 0.05%,

although 1t can be selected appropriately according to the

disease to be treated, symptoms or the like. Further, 1in

the case where the nonionic surfactant 1s added to an eye

g—

drop, the amount of the nonlonic surfactant added can also

be appropriately 1ncreased or decreased according to the

concentration of the fluorine-containing prostaglandin.

g ~ gl

In view of 1mprovement of the solubility in water of the

fluorine-containing prostaglandin, the concentration of

the nonionic surfactant is preferably 5 times or more the

gl

concentration of the fluorine-containing prostaglandin.

Moreover, when the solubility 1n water of the fluorine-

containing prostaglandin is reguired to be further

1mproved, the concentration of the nonionic surfactant is
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particularly preferably 10 times or more the concentration

pr—

of the fluorine-contalning prostaglandin.

When the prostaglandin F2 a derivative-containing

product of the present invention 1s an eye drop, various

pharmaceutically acceptable additives including an
antioxidant such as ethylenediamine tetraacetic acid or
dibutyl hydroxytoluene, a tonicity agent such as sodium
chloride, potassium chloride, calcium chloride, glycerin

—

or propylene glycol, a buffer such as boric acid, borax,

clitric acild, disodium hydrogenphosphate or g-aminocaproic

acld, a preservative such as Dbenzalkonium chloride,

chlorhexidine gluconate, Dbenzethonium chloride, sorbic

acld, potassium sorbate, ethyl parahydroxybenzoate or

butyl parahydroxybenzoate, and the 1like can Dbe added

thereto 1n addition to the nonionic surfactant. A method

for preparing the eye drop containing the fluorine-

containing prostaglandin does not require a special method

Or process, and the eye drop can be prepared by a widely

used method. Further, the pH of the eye drop 1is

preferably adjusted to 3 to 8, particularly preferably 4

to 7.

p—

Advantage of the Invention

As will be explained in detail in the section of

storage stability test, when the aqueous ligquid

10
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preparatlion containing the fluorine—-containing
prostaglandin is stored 1n the resin container made of a
propylene/ethylene copolymer in which the ratio of a

propylene component to an ethylene component 1is 1n the

range of from 94.0/6.0 to 99.5/0.5 (propylene
component/ethylene component), the prostaglandin is more

stablllzed than when it 1s stored 1in a resin container

made of a propylene homopolymer and a decrease 1in the

content of the fluorine-containing prostaglandin can be

significantly inhibited.

Best Mode for Carrying Out the Invention

Hereinafter, the present invention will be described

1n detailil through carrying out a storage stability test

(40°C for 7 days). However, such descriptions are

disclosed for the purpose of understanding the present

pe=n
p—

invention better and are not meant to limit the scope of

the present invention.

Example

| Storage Stability Test]

(1) Preparation of Eye Drop
As a typical example of a ©prostaglandin F2o

derivative having at least a fluorine atom in its molecule,

l6-phenoxy-15-deoxy-15,15-difluoro-17,18,19,20-tetranor-

11
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prostaglandin F2oa 1sopropyl ester (hereinafter, referred
to as the “present compound”) was used. The present

compound (0.00025%) and polysorbate 80 (0.05%) were

dissolved 1n purified water, and then, commonly used

additives such as disodium edetate (g.s.), concentrated

glycerin (g.s.), benzalkonium chloride (g.s.) and the like

were added thereto to obtain an eye drop with an osmotic

pressure of about 1 and a pH of about 6.

g,

(2) Production of Resin Container

Resin contalners of the present invention were

obtained by injection blow molding of propylene/ethylene

g

random copolymers (the ratios of a propylene component to

an ethylene component are 98.7/1.3, 97.4/2.6 and 96.4/3.6
(propylene component/ethylene component)), and a propylene

homopolymer, respectively.

(3) Test Method

The eye drop (110 ml) obtained in the section of

“(l) Preparation of Eye Drop” was placed in a glass

container and the glass container was heated to 40°C. Then,

the resin containers (7 containers each) obtained in the

section of “(2) Production of Resin Container” were dipped

in the glass container, and stored at a temperature of

—

40°C for 7 days. The amount of the present compound

contained 1in the glass container was measured by high

performance 1liquid chromatography before and after the

12
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storage, and the content of the present compound (average)

was calculated taking the content of the present compound
at the time of 1nilitiation of storage as 100%. The test

results are shown 1n Fig. 1.

(4) Discussion
As 1s clear from Fig. 1, when the present compound

is stored in a container made of a propylene/ethylene

random copolymer with each of the above-mentioned
component ratios, the content of the present compound 1is

higher than when 1t 1s stored in a container made of a

propylene homopolymer, and the former container 1is

gy

excellent 1n the storage stability of the present compound.

U

Brief Description of the Drawing

[Fig. 1] Fig. 1 1s a graph showing the results of

"

'

Example and shows the relationship between the ratio o:

the ethylene component 1n a container made of a

propylene/ethylene random copolymer with each component
ratlio and a container made of a propylene homopolymer and

the content of the present compound.

13
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Claims
1. A prostaglandin F2a derivative-contalning product,

wherein an aqgqueous liquid ©preparation contalning a

prostaglandin F2a derivative having at least a fluorine
atom in 1its molecule 1s stored 1n a resin contalner made

d

1)

of a propylene/ethylene copolymer in which the ratio o:

propylene component to an ethylene component 1s 1n the

range of from 94.0/6.0 to 99.5/0.5 (propylene
component/ethylene component), whereby a decrease 1in the

content of the prostaglandin F2a derivative in the aqueous

liguid preparation is 1nhibited.

2. The prostaglandin F2a derivatlive-contalinlng

product according to claim 1, wherelin the prostaglandin

F2aa derivative having at least a fluorine atom 1n 1ts

molecule 1s a difluoro-prostaglandin FZ2o derivative.

3. The prostaglandin FZ2a derivative-contalning
product according to c¢laim 1, characterized in that a

nonionic surfactant 1s contained 1in the aqueous liquid

preparation.

4 . The prostaglandin F2a derivative-containing
product according to claim 3, wherein the nonionic

surfactant 1s polysorbate 80.

14
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5. The prostaglandin FZ2a derivative-contalning product

P

according to any one of claims 1 to 4, whereln the agueous

liquid preparation 1s an eye drop.

0. A method of inhibiting a decrease 1n the content of a

prostaglandin FZ2a derivative having at least a fluorine atom in
1ts molecule 1n an aqueous liguid preparation, comprising

storing the aqueous liquid preparation containing the

prostaglandin FZ2a derivative 1n a resin container made of a

propyvlene/ethylene copolymer in which the ratio of a propylene

s
—

component to an ethylene component 1s in the range of from

94.0/6.0 to 99.5/0.5 (propylene component/ethylene component).

15
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Fig. 1
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