‘WD 2006/ 066645 PCT/ EP2005/ 010656 USE OF A CONTAI NER OF AN | NORGANI C
ADDI TI'VE CONTAI NI NG PLASTI C MATERIAL Field of the invention The present

invention I the use of a container of an inorgaR@riR&didste e
cont ai ni ng{v%pﬁ%éﬁzﬂt%fséé‘grmt erial. Decription of the Related Art Plastic

contai hers are LI 8 ' f Fons. However it is
known t hat, &éﬁ?&#%gﬁﬁﬂﬁﬁ%@@?ﬁﬁﬂ@ﬁ?@?@@ e T?‘trﬁ’}Etations. Thus to
suppress the reactivi GONTAINNGRIASTIG MATEBIAkt hyl ene or pol ypropyl ene
and thejr o‘g‘gj};%s / blends towards certain chemcals several nethods
are usEiﬁl.d"Elt Brs_ are avoi ded which woul d increase the notility of the

chai n nol ecul es, polyners of higher density or polyolefin blends (e.g. _
pol ypropyl - ene/ pol yacryl ate) are used, the wall thickness is increased or

t he copntainers,are. w e . Q. | um.ni f.Qi: . : s e
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t he toyghnesserai LDPE can be increased by a blend conprising |ow density
pol yet hyl ene cont ai ni ng an anor phous et hyl ene- propyl ene co6- pol yner havi ng
a certain amount of crystallinity and a specified ethylene content. US
patent 4,546,882 (Hsu et al., 1985) clains a nultiple |ayer -package for

oi | -co%&jiﬁﬁdﬁg,ftpggggﬁa%ﬁonpri sing an oil barrier layer fromnylon or

et hyl ene vinyl al cohol. US patent 5,500,261 (Takei et al., 1996) clains an
oil resistant container conprising a blended resin conposition having
speci fied glass-transition tenperatures. US patent 6,800,363 (Su et al.,
2004) @ladidEonidekd 47 tdaally 008 Jordbmelicaiiosltprépardtives. Heewerdbis dhown that,

due to their character, there are some limitations. Thus to suppress the reactivity of containers

from polyethylene or polypropylene and their copolymers / blends towards certain chemicals
several methods are used: plasticizers are avoided which would increase The motility of tht.’.
chain lmolccules, polymers of higher density _br' pelyolefin  blends .(e.g. polypropyl-
enc/polyacrylate) are used, the wall thickness is increased or the containers are wrapped (e.g.

aluminiurmn foit) 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 crystaliinity 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 2., 2004) claims a fim that does not distort in fhe presence of
food oils using 2 polyolefin multilayer film baving & skin layer from oil-absqrbing porous
particles (calcium carbonate, silicone dioxide, amorphous silica, sodium aluminosilicate, acti-
vated chaxcoai) and a metallized layer.
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food oils using a polyolefin nultilayer filmhaving a skin |ayer from

oi | -absorbi ng porous particles (calciumcarbonate, silicone dioxide,

anor phous siéli ca, sodium alum nosilicate, acti- vated charcoals) and a
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PCT/ EP2005/ 010656 -2 US patent 6,815,506 (Takashima et al., 2004) clains
an oil-resistant thernoplastic elastonmer conposition conprising a '

propyl ene resin, an unsaturated group-containjng acrylic rubber and an
ot ganis Mt 6817806 (labashimecs thoddo) sifens py Ararea Wmoplssic lesontne

addi ti Ves, Al Riohs riEiﬂF'a%%)‘l@r]\ct 186in PP RBkhIrASd Blouplodfthinfy adsflichbBer _
Jinportance are pignents ‘and ultraviolet stabilizers (organic and inorganic
pi gnent snd ahyjiergaiie Alledoomnbbas compesitites qrefamedydlicaet c. ), These cover a broad
spectrum of requirenents, such as heat stability, fastness to |light and
weat hering, where titaniumdioxide (TiQ2) is nost common in pharma-
ceuticals. TiQ2 is.an inert substance known for its broad spectrum of

UV- abs o Ao asheraadditivesnare miswpl & ineproenibe onensetics of plastiva. OF bigh fiopaRAnge i2sn) .
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migration {movement into the drug formulation).

Summary of the invention

It is an object of the invention to provide 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 addifive is at least a pigment.

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

dioxide, or a mixture thereof,




‘Preferably, the physicallchem cal interaction is an adsorption of the

formul-ation to the plastic material. Marc preferably, the inorganic
additive is at least a pignment. Mst preferably, the at | east one pignent

i S"titani uNTQB6H6EES (Ti O2), surface-treated titani um &CHEFHES0956, nj xt ure
t hereof. WO 2006/ 066645 PCTI EP2005/ 030656 -3 In one enbodi nent, the
additive is present in the plastic material in an anmount between 0.1 -and
10 % by weight, nore preferably between 0.1 and 5% % by wei ght, arb nost
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copol y-abort B%dy vedighy based carke weightydfdheeplastie materidlxt ure t hereof . More
preferably, the plastic material conprises |ow density pol yethyl ene (LDPE),
The plastic material may be suitable for extrusion bl ow nol ding.

Preferably, the fornulation conprises at | east one steroid hornone

di ssol VBt miastis nmpeinkiesy domprie¢d polyodefinand/ or wax. More preferred, the steroid
hornone is a sexual hornone drug, preferably testosterone, and the

formul ation further conprises at |east one lipophilic or partially

| i pophilic carrier; and a conpound or a m xture of conpounds havli ng
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More preferably, the plastic material comprises low density polyethylene (LDPE).
- 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 js a sexual bormone drug, preferably testosterone, and
the formulation further comprises &t least one lipophilic or partially lipophilic carriet; and 2
compound or a mixture of componnds; 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 Lupohan® 1840 H. Further, a preferred
formulation may be the one which is disclosed in EP 03025769.5.

Strprisingly, 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-



Finally, the fornulation is preferably for nasal application, preferably to
a manmalian. A preferred | ow density pol yethylene is for exanple Lupol en(r)
1840 H. Further, a preferred fornulation nay be the one which is disclosed
i n EP 03025’?)6’99@‘55%gr prisingly, it was found that a coffCafhePs/Bisse,

i norgani ¢ additive containing plasts4- material nay be advantageously
utilized for keeping oil, fat and/wax containing fornulations, for ex WD
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especi éﬁ%&?%&?&ég%ﬁ%ﬁg bg?l t‘che formulation to the plastic material.

Sur pri sif el fymutatien torthe plastic matenidlound t hat Tide can al so be used for a
purpose for which it was not intended to be used so far: By adding it to

pl asti c packaging material the physical- chemcal interaction of certain

oily fornulations with the container, restricting its USF’ acg.be
pr event fprisiHigly, thp rvenichbas fauved dipy TiOxsancelwdhe ysad fQRetIRoSS tor “’g’l‘ 4ty
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the invention In nasal application fornms the suitability. of the device for -
admi ni SBPEPEdN is of major inpor- tance. This applies to inmproving
patient's conpliance by convenient admnistration. But this also applies
to pharmaceutical necessities such as the uniformty of emtted dose and
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tive auxiliary agents nor a possibility was described for protecting 2 corresponding steroid

hormone containing formulation from adsorption to plastic.

Detailed description of the invention

In nasal appiication 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 pharmacentical 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 nse 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
s, plastic and multiple-dose vs. unit-dose contaihers. The main advantages of plastic materi
als are their flexibility allowing for 2 wide range of designs, low weight, shatter resistance,
and easy handling. Especially suitable for nasal application are unit-dose conteiners from
plastic because of their small size, because no pump mechanism is necessary nor the addition

of preservatives to the product formulation.



:plications it is essential to use inert material for primry packaging; the
gal eni-cal formulation, the active ingredient and the excipients, should
not adversely be influenced by any interac- tion. In principle there are
two mat er i wigs2006absé480 t ypes for packagi ng of nasal for ROTAMRMNIHPI065¢ ass  vs.
plastic and nultipl e-dose vs. unit-dase containers. The main advantages of
plastic materi- als are their flexibility allowing for a w de range of
designs, |ow weight, shatter resistance, and easy handling. Especially

sui t ablag sfaoHing %%hﬂ@phuc@qﬂasdm cantenars pbb’ﬁbslentemf&mevﬁefﬁrf@%m &5tic

b ft h |1 th
di 1| poiver apn sy TaRT R PR b FRtth.l Hg I el e DR BERRRRRLY oo 1"
PCT/ EPﬁQ‘ﬁ_w }ggﬁ,@w ami, AS: BlRd AdnPelarthbekies defroe obergdtalihigsandamalgmashner s

pol yet ene or ypr opyl ene and their co- polyners are used. Possible
dra\/\baﬂh@onnreswbp@ctp sorhe eiestiveliise are the oxygen perneability, poor W
- resistance and, due to the nonpol ar character, degree of crystallinity and
nol ar mass, the poor resistance to sonme chem cals. Thus pol yet hyI ene and

pol ypropyl ene sit not generally resistant o alli hat| d_ar
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O i'nCrease their solubility and tine of
action. To avoid stability problens caused by the primry packagi ng these
oily formulations - hostly injectables - usually are

On the othér hand hydrocarbon derivatives such as steroid hormones are readily formulated

using oil as carrier to increase their solubility and time of act_ion. To avoid stability problems
“caused by the primary packaging these oily formulations - mostly injectables - usually are
filled into glass devices. This kind of packaging however is not suitable for all application
forms, e.g. not for oily formulations for nasal application. Ia concern of multi-dose devices
the reason is that, although the bottle might be from glass, there are always paris of the de-
vice, such as the purmp, which are from plastic material, In concem of unit-dose devices the
reason is that these, at Jeast in the case of viscous formulations which have to be squeszed,

cannot be made from-glass but moulded from plastics, mostly by _thc blow-fill-seal technol-
ogy.

As an example for the aforementioned considerations in table 1 are shown the results of tests

investigating the stabilify of formulations containing the steroid hormone testosterone in con-

tainers of different material.



filled into gliass devices. This kind of packagi ng however is not suitable
for all application fornms, e.g. not for oily formulations for nasal
application. In concern of nulti-dose devices the reason is that, although
t he bott| eW 2JB4/06&5f r om gl ass, there are al ways part s PST/RPRQSHQGSE, | ce
such as the punp, which are fromplggtic material. In concern of unit-dose
devices the reason is that these, at least in the case of viscous

fornul ati ons which have to be squeezed, cannot be nade from gl ass but -
moul dedp fi oM Pl aStabitdy of Bfhhiktibns dobmitthgtestdstdremeal technol - ogy. As an
exanpl eafbor the aforenenti oned considerations in table 1 are shown the
resul ts of test sin qontainers eidiffprgnt MATTALL | ity of fornul ati ons contai ning
the steroid hornobne testosterone in con- tainers of different material. WO
20061066645 PCT/ EP20051 010656 -6 Table 1 Stability of fornul ations
containing testosterone in containers of different material _ 'Remaining

drug Prinary packaging naterial Formulati-en—after—storage—(9—4DPE
G | -based ¢ 30% PP G | -based = 50% J ass. O | - base®emaBoikg dBhgss (Met hanol i ¢
100% L DREPrinihirppadhisginganaterialonos THOTRUAHOY enai ni agerstumgai%dr st orage” is
t he anount of testosterone renpining ih-theforfu

LDPE Oil-based = 30%

PP Oil-based = 50%

Glass Oil-based =~ 80%

Glass : Methanolic 100%

LDPE + TiO; . Oil-based 100%

The term “remaining drog after storage™ is the amount of testosterone remaining in the formu-

lation after storage for 22 hours. The remaining drug was measured 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 cil-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.
Surprisinglyr 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.



‘lation after storage for 22 hours. The remai ning drug was neasured by HPLC
technique. It is obvious that there is a conplex interaction of the drug
with the oily fornmulation and of the oily fornulation with the 6pri mary
packagi ng wetzesioadéds For cl i ni cal - phar maceuti cal reasonBCT/RBRREVESE he

oi | -based fornul ation and a unit-doge device for packagi ng was preferred.
Thus. sone effort was made by the applicant using conplicated procedures to
solve this problem Surprisingly however after adding titaniunidioxide to
theplastic material by this sinpl ity it was.possible to increase the
shelf-1ife of the pharmaceutical formulation. The features disclosed in the
foregoi ng description and in the clains nay, both separately and in anhy
conmbi nation thereof, be material for realizing the invention ifn di verse
fornms ther.eUke oMMt MGERAS ROTOERLCaitEHERINIDY Pests HETa, O Fe of a
cont ai ner, de qf .an, | norganj | L Dol fd t faCandBE @k al , for
re- ducing g&ﬁ}%ﬁ@‘if“f:{lﬁh‘?ﬁn& Imtegﬁcg&gié%%eﬁtg%t meﬁgr{éﬁgﬁgggifgi ner. and an oil,
fat and/ or \ewhinig@raimntifgcdmeinad tagreion contai ned therein. 2. Use of the
contai ner according to claim1l wherein the physical/chem cal interaction is
an adsorption of the fornulation to the plastic material. 3. Use according
toclaim1l or 2, wherein the inorganic additive is at |east a pignent. 4.
Use accor gi nie bPthe baitaihe, acodréingitn cladme] wherkiaetbe physicalehpmicsl infegachpt Bnj um

di oxi de (Ti02) surface-treated titanium djoxide, or a mxture thereof. 5.
Use accor di ﬁga@%mﬂﬁn9f@qurﬂ’@f%°BE%%Fﬁlﬁsucé?%?r?r%, wherein the additive is
present in the plastic material in an anount between 0:1 and 10 % by

wei ght, nore preferably be- '

3. Use according to claim 1 or 2, wherein the inorganic additive is at least a pigment.

4. Use according to claim 3, wherein the at least one pigment is titanium dioxide (TiO,),

surface-treated titanium dioxide, or a mixture thereof.

5. 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.

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

polyolefin.

7. 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.

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




‘tween 0.1 and 5' % by wei ght, and nost preferably about 2 % by wei ght, based
on the weight of the plastic material. 6. Use according to any of the
preceding clains, wherein the plastic material conprises olyolefin. 7.
Use accor di"hg28060¢564%i m 6, wherein the polyolefin is sel 0P8 he group
of poly- ethyl ene, polypropyl ene, co‘p%‘l ynmers of ethylene and propyl ene, or
a mxture thereof. 8. Use according to claim7, wherein the plastic '
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wherei n t he firastusionbitwemading.s suitable for extrusion bl ow nolding. 10.
Use according to any of the preceding clains, wherein the fornulation
conprises at = | east one steroid hornone dissolved or .suspended in oil, fat
and/ or wax. 11. Use according to claim 10, wherein the steroid hornmone is a
sexual hor Hobes shcugfing yor &fyesfabd pretedipaddims,onbereinrttle fdvaufbomubragrisonatf ur t her

conprises at.least one lipophili r artially Lipophilic carrier; and a
conpound or Eaﬁi"ﬁ? ﬂ?’gldolﬁm%gﬁf)gﬁ?ﬁ'g&)ﬁ%wg%&a%ﬁﬁ%lcgﬂtQrf‘@?fs‘f%‘n decr easi ng
activity, in an anount effective for in situ generation of an emnul --sion
upon contact of the fornulation with water. 12. Use according to any of the
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preferably testosterone, and the formulation further comprises at least one lipophilic or
partially lipophilic carrier; and 2 compound or a mixfure of compouhds having surface
tension decreasing activ_ity, in an amount effective for in situ generation of an emul-

- sion upon contact of the formulation with water.

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

plication, preferably to a mammalian.



