USE OF A CONTAI NER OF AN | NORGANI C ADDI TI VE CONTAI NI NG
PLASTI C MATERI AL Field of the invention The present
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i norgani ¢ additive containing plastic material.
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contai ners from pol yet hyl ene or pol ypropyl ene and
their copolyners / blends towards certain chemcals
several nethods are used: plasticizers are avoi ded
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plastic m&tbredids (e. g. poI ypropyl ene/ pol yacryl ate) are used,
t he wal | th| ckness is increased or the containers are
wrapped (e.g. aluminiumfoil) or sealed (e.g
fluorination, silicone). US patent 4,123, 417 (Fi nber g,
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chain molecules, polymers of higher density or polyolefin blends (e.g. polypropyl;
ene/polyacrylate) are used, the wall thickness is iﬁcreased or the containers are wrapped (e.g.

aluminium foil) or sealed (e.g. fluorination, silicone).

US patent 4,123,417 (Finberg, 1978) claims that the toughness of LDPE can be increased by a
- blend comprising low density polyethylene containing an amorphous ethylene-propylene co-

- polymer having a certain amount of crystallinity and a specified ethylene content.

US patent 4,546,882 (Hsu et al., 1985) claims a multiple layer package for oil-containing

products comprising an oil barrier layer from nylon or ethylene vinyl alcohol.

US patent 5,500,261 (Takei et al., 1996) claims an oil resistant- container comprising a

blended resin composition having specified glass-transition temperatures.

US patent 6,800,363 (Su et al., 2004) claims a film that does not distort in the presence of
food oils using a polyolefin multilayer film having a skin layer from oil-absorbing porous
particles (calcium carbonate, silicone dioxide, amorphous silica, sodium aluminosilicate, acti-

vated charcoal) and a metallized layer.
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invention It is an object of the invention to provide
an alternative use of containers nmade of an additive
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Summa dfithe ifvehtiand/ or wax containing formu lation. This
object is achieved by an use of a container, nade of
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It is an%fbcﬁ@f Ak inveh@bn &NgHo0ide an alternative use of containers made of an additive

containing plastic material, which containers contain an oil, fat and/or wax containing formu-

lation.

This object is achieved by an use of a container, made of an additive containing plastic mate-
rial, for reducing physical/chemical interaction between the container and an oil, fat and/or

wax containing formulation contained therein.

Preferably, the physical/chemical interaction is an adsorption of the formulation to the plastic

material.
More preferably, the inorganic additive is at least a pigment.

Most preferably, the at least one pigment is titanium dioxide (TiOy), surface-treated titanium

dioxide, or a mixture thereof.



wax containing formulation contained therein.
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in an anount effective for in situ generatlon of an
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The plastic material may be suitable for extrusion blow molding.

Preferably, the formulation comprises at least one steroid hormone dissolved or suspended in

oil, fat and/or wax.

More preferred, the steroid hormone is a sexual hormone drug, preferably testosterone, and
the formulation further comprises at least one lipophilic or partially lipophilic carrier; and a
compound or a mixture of compounds having surface tension decreasing activity, in an
amount effective for in situ generation of an emulsion upon contact of the formulation with

water.
Finally, the formulation is preferably for nasal application, preferably to a mammalian.

A preferred low density polyethylene is for example Lupolen® 1840 H. Further, a preferred
formulation may be the one which is disclosed in EP 03025769.5.

Surprisingly, it was found that a container of an inorganic additive containing plastic material

may be advantageously utilized for keeping oil, fat and/wax containing formulations, for ex-



water. Finally, the formulation is preferably for
nasal application, preferably to a mammalian. A
wpembeedsesl | ow density pol yethyl ene is for exampl/EP2005/010656
Lupol en 1840 H. Further, _a@_preferred fornulation may
be the one which is disclosed in EP 03025769. 5.
Surprisingly, it was found that a container of an
‘ample oi'lyn%rﬂﬁﬁ'ti@n@gffjbt&ﬂoifc?F@ﬁﬁﬁrﬁb,ﬂh Right PheaGdel 6f sudh er doataimemywiieeduce

~ddvantageous|y utilized for keeping oil, fat and/wa
physwal{c?cm'ahlnlinttgacftl@nmf e container gd télﬁafﬁﬁméa%?f}’fswi@u té? ?@H?ﬁon
of .steroi ar.nones...q n that the use of such a
Ofﬂwbe@H?ﬁVH@Fﬁﬁﬁ?PK?E%%EQ"physical-chenical i nteractions
of the container and the formulation, especially the
adsorption of the fornmulation to the plastic material.

Sur pri si ngl ' '
Surprising s Gt @G ELIIP U [ DGR SRORRH [0 ARpqRg 5 Which it wes
ot intehd¥deRIBd ukQ b& tus el sadiharii (Byladeipagkdging aiapdriab thec physical-

. packaging material the p%ysiqglcheﬁ?caﬁ ﬁiteractionpd¥
chemicat ntdradtionaif |cprtdio opty| farneaonsiwith the €op@iNEh| rREHCtng its use, can be

restricting its use, can be prevented. The approaches
preventedet yal |y made deal ing with oil - plastic interaction

did not use inorganic addi tive auxiliary agents nor a
possibility was described for protecting a

correspondi ng sterpi d hornone contai ni ng,.fornul ati on. :
The appreAse-cB081 AR LU Sk PR - PRSEGI St IPBG) ot 155 o fibic add-
tive auﬁlri]a‘?}/'ag(yrﬁg"hbp B JoBsiBtR hyas RIBYdri®ad ifSNprlo@ctiBg taheorresponding steroid

sur tabi Ity of.the evice for adm nistration is of
hormonerapmainingfomlatimrefromhidsoraiigs! togdastie i nprovi ng patient's

conpl i ance by convenient administration. But this also

applies to pharmaceutical necessities such as the
uniformty of emtted dose and the

Detailed description of the invention

In nasal application forms the suitability. of the device for administration is of major impor-
tance. This applies to improving patient’s compliance by convenient administration. But this
also applies to pharmaceutical necessities such as the uniformity of emitted dose and the
compatibility of the formulation with the primary packaging material. In pharmaceutical ap-
plications it is essential to use inert material for primary packaging; the galenical formulation,
the active ingredient and the excipients, should not adversely be influenced by any interac-

tion.

- In principle there are two materials and two types for packaging of nasal formulations: glass
vs. plastic and multiple-dose vs. unit-dose containers. The main advantages of plastic materi-
als are their flexibility allowing for a wide range of designs, low weight, shatter resistance,
and easy handling. Especially suitable for nasal application are unit-dose containers from
plastic because of their small size, because no pump mechanism is necessary nor the addition

of preservatives to the product formulation.
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the reas%% ?sb{:tlalt,ta){thgﬁg%b{h%r%ttle might be from glass, there are always parts of the de-
vice, such as the pump, which are from plastic material. In concern of unit-dose devices the
reason is that these, at least in the case of viscous formulations which have to be squeezed,

caﬁnot be made from glass but moulded from plastics, mostly by the blow-fill-seal technol-

ogy.

As an example for the aforementioned considerations in table 1 are shown the results of tests
investigating the stability of formulations containing the steroid hormone testosterone in con-

tainers of different material.
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The teréﬁfraﬁ%iﬁidggdrﬁg heMayRheafis Bk aabdhnef ttitbanbnemetiamninge the formu-
the plastic material by this sinple steB .
lation after storage for 22 hours. The remaining drug was measure by HPLC technique.

It is obvious that there is a complex interaction of the drug with the oily formulation and of
the oily formulation with the primary packaging material. For clinical-pharmaceutical reasons
however the oil-based formulation and a unit-dose device for packaging was preferred. Thus
some effort was made by the applicant using complicated procedures to solve this problem.
Surprisingly howevef after adding titanium dioxide to the-plastic material by this simple step

it was possible to increase the shelf-life of the pharmaceutical formulation.

The features disclosed in the foregoing description and in the claims may, both separately and

in any combination thereof, be material for realizing the invention in diverse forms thereof.
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contai ner and an oil, fat and/or wax contai ning
formul ati on contained therein. 2. Use of the container
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wherein_the inorgani c addi.tive is at |east a pignent.
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pigment is titaniumdioxide (TiO), surface-treated
titaniumdi oxide, or a mxture thereof. 5. Use

according to any of the preceding clajns, erein the. .
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about 2 % by wei ght, based on the weight of the
plastic. material. 6. Use according to any of the

recedi cl ai.ns, erein the plastic..paterial .
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wherein the polyolefin is selected fromthe group of

poly ethyl ene, pol ypropyl ene, copolyners of ethylene
and propylene, or a m xture thereof. e o :
. Use ace:ordli)gg to claim 3, wherein the at least one pigment is titanium dioxide (TiO»),

surface-treated titanium dioxide, or a mixture thereof.

. Use according to an.y of the preceding claims, wherein the additive is present in the
plastic material in an amount between 0:1 and 10 % by weight, more preferably be-
tween 0.1 and 5 % by weight, and most preferably about 2 % by weight, based on the

weight of the plastic material.

. Use according to any of the preceding claims, wherein the plastic material comprises

polyolefin.

. Use according to claim 6, wherein the polyolefin is selected from the group of poly-

ethylene, polypropylene, copolymers of ethylene and propylene, or a mixture thereof.

. Use according to claim 7, wherein the plastic material comprises low density polyeth-
ylene (LDPE).



8. Use according to claim?7, wherein the plastic
materi al conprises |ow density polyeth ylene (LDPE). 9.

whis®ememas di ng to any of the preceding cl ai s, PETEP®NF010656

9.

10.

11.

12.

the plastic material is sugtable for extrusion bl ow
nol di ng. 10. Use according to any of the preceding
claims, wherein the fornulation conprises at |east one
Useagiotling |tcvrm’q§e ofithe putoedinig claimsswherdimcthe plasii¢ mafesial is suitable
ﬁqr}_d/or. ﬁ id LUse according to claim10, wherein the

EF YO 119%??8 & a sexual ‘hornone drug, preferably
testosterone, and the fornulation further conprises at
| east one lipophilic or partially lipophilic carrier;
and a cgjrnpound _or a m xture of conmpounds havi.ng
Yse peroadipg e japy of dhs prgesding claimsy jwhgrein ghey r@fﬁﬁaﬁ@ comprises at
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cont act ormulation with water
according to any of the preceding clains, wherein the
formulation is for nasal ap plication, preferably to a

%gggédrgirﬂg to claim 10, wherein the steroid hormone is a sexual hormone drug,
preferably testosterone, and the formulation further comprises at least one lipophilic or
partially lipophilic carrier; and a compound or a mixture of compounds having surface

tension decreasing activity, in an amount effective for in situ generation of an emul-

“sion upon contact of the formulation with water.

Use according to any of the preceding claims, wherein the formulation is for nasal ap-

plication, preferably to a mammalian.



