"WD 20061066645 VPCT/ EP20051010656 USE OF A CONTAI NER OF AN | NORGANIC
ADDI TI'VE CONTAI NI NG PLASTI C MATERIAL Field of the invention The present

‘i'nvention &%I 6@%661:49 the use of a container of an inorgapepr80idstcve
cont ai ni ng astirc material. . Decription of the Related Art Plastic

cont ai ners. are,_] Il ' f I ons. However it is
knownI t hat, &kéﬁgﬁéﬁﬁﬁQ%@ﬂWB%@%%@ﬂ%{ ations.. T\rgus ![O | _
suppress the reactivi GONTAINNGPIASTIC MATEBIAlt hyl ene or pol ypropyl ene

and thejr al rs | blends towards certain chemcals several nethods
are usﬁﬂ”‘ﬁ%&?P%gﬁ?érs_are avoi ded which woul d increase the motility of the
chai n nol ecul es, polyners of higher density or' polyolefin blends (e.qg.

pol ypropyl - ene/ pol yacryl ate) are used, the wall thickness is increased or

t he coptainers, are, w e e. J. | Yol f.Ql; : ] iine

f1uori mig PrEeFm gﬁVP’?tE?Brfgl}%%s ﬂl%%ca%é an%fb%@'l,eﬁ% E?Fl#lanrggmg ?@ﬁé&gc)&%lug?arm t hat
the toyghnesseafl 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 co- pol yner havi ng
a certain anmount of crystallinity and a specified ethylene content. US
patent 4,546,882 (Hsu et al., 1985) clains a multiple |ayer package for

oi | -com@‘&ﬂ}joag,ftwngmasgﬁonpri sing an oil barrier layer fromnylon or

et hyl ene vinyl alcohol. US patent 5,500,261 (Yokel et al., 1996) clains an
oil resistant- container conprising a blended resin conposition having
specified glass-transition tenperatures. US patent 6,800,363 (Su et al.,
2004) @ladidBnRirkts 4R fcadily te¢ Sormhimuoiatical tpréparatives. Fovserdeis fpown that,

due to their character, there are some limitations. Thus to suppress the reactivity of containers
from polye&lylcne or polypropylene and their copolymers / blends towards certain chemicals
several methods are used: plasticizers are avoided which would increase the motility of the
chain ﬁoiccules, polymers of higher density or polyolefin blends (eg. palypropyl-
ene/polyacrylate) are used, the wall thickness is iricreased or the containers are wrapped (e.q.

alumirnium foil) or sealed (e.g. fluorination, sificone).

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 gmorphous ethylene-propylene co-

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

USvpatent 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 ol 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
_fobd oils using a polyolefin multilayer film baving & skin layer from oil-absorbing porous
particles (calcium carbonate, silicone dioxide, amorphous silica, sodium aluminosilicate, acti-

vated charcoai} and a metallized layer.
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f ood oils uéi ng a pel yol efm rrul.ti | ayer filmhaving a: skin layer from

oi | -absorbi ng porous particles (calciumcarbonate, silicone dioxide, '
amor phous  SEbheRasaadi um al umi nosilicate, acti- vated c a :
metal |ized layer. WO 20061066645 PCTI EP2005/ 010656 - 2 f@f’%gjt%légr{?‘ ®815, 506
(Takashinla et at, 2004) clains an oi4:=resistant ther nopl asti c el ast oner
conposition conprising a propylene resin, an unsaturated group-containing

acrylic.yubber Lnor gani i : o S eferred
PR Y

pl ast i ¢ sempdsittingtonmpiping tapopyledeeresin] gmantasuratnd! groupantaiving asylabidbbaer s
(organi ¢ and. i norgani c. pi nts, dyes, benzpphenone, hindered am nes
etc.). ping ?ﬂﬂb@gﬁ‘g%ﬁg@??ﬁﬁ%n&mﬁgﬁﬁw&%m s, such as heat
stability, fastness to |light and weathering, where titanium dioxide (Ti Q2)
is nost common in pharma- ceuticals. TiQ2 is an inert substance known for

its bro spect rum-of UV-absorption,and non- m grati venment into the
ir g 1 oin SRt s et o1 rRaTes oo dreneies of pR&sty, OF preB i BiAtcq o

i nvent i QfpnieRrPirAViltiayiger RhbiRERALdYMidIan RorfeRtifinans dyesebeatophenaddi tive
containing plastic material, which containers contain an oiJl, fa%,_and/ or
wax conthisdeied grieasife.). Thtse saver prhraadoHlealern PE requReRRlel SHh arbepkeaifiye
cont ai N efsmelP% Rk afdfwadflitnp /0 Rl B8:d2b 2810, s HISE corhirh in bk 20UC] NG
physi cal /chem c Interaction between the container and an oil, fat and/or
wax contaiticalagTiOninas inert substennstkapwe don iscireddrspedomar ofr A talrsorpiian and non-

- physi Calnéi&n@ﬁgﬁ ﬁﬁ%vejm@ﬁt%t%%sj &Hg%o?mﬁﬂtié&%.sor ption of -the formulation to the

plastic

Summary of the invention

It is an object of the inventicn to provide en 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 vse 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 physicélfchemical 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 (TiO;), surface-treated titanium

dioxide, or a mixture thereof.



‘material.. More preferably, the inorganic additive is at least. a pigment.
Mbst pref erabl y, the at | east one pignent is titaniumdioxide (TiQ2),
surface-tre d tltanl um dioxide, or a mxture thereo 066645

1' CT/ EP200 -3 In one enbodi nent, the additi vefPFyE%Qgg’g'??gﬁr n the

pl astic materi aI |n an anmount betweeh-0.1 and 10 % by weight, nore
preferably between 0.1 and 5 % by wei ght, and nost preferably about 2 % by

wei ght,_ based.on the vvel t of the t| mat. er terial
may co#ﬁﬂ%@g‘bﬁgpﬁ'ﬂ@fz ?‘?b‘f@?ﬁ?ﬁ‘i@ P}Bﬁlﬁ z%f{i]]lll ﬁ“i@%“@{ eﬁ’&g 0rEYlTraom t he
group Ofndpi@ %Qiyrwélgﬂ,enora 1§ydeamn octogl /% beneight, sat mydse pefoaably

propyl ene, ture there ef erabl the plastic materi al
conpr i s@?ﬂ%%@%@?ﬁ?@@&%ﬂ‘éﬁ the %1 plastic material may be
suitabl e for extrusion blow nol ding. Pref er abl y, the formul ation conpri ses
at- | east one steroid hornone di ssol ved or suspended in oil, fat and/or
wax. More preferred the steroid h rmone i s a sexual hornone drug,

pr ef er agreypt @sespegepélrweomaﬁaesnorre rrmul ati on further conprises at |east
one lipophilic or partially lipophilic carrier; and a conpound or a

m xture of conpounds having surface tension decreasing activi ty, in an

anmount effective for_ in situ gener%;tlon of apctehrrirl Si o on cont aict of the
f or mul 2Rekrebl. the polysledp is selected from the group of poly ene, po ypr pyleng, cop

mers of ethylene and propylene, or a mixture thereof.
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 is a sexual hormone drug, preferably testosterone, and
the formulation further comprises 4t least one lipophilic or partially lipophilic carrier; and a
compound or a mixture of ccmpounde having surface tension decreasing activity, in an
amount effective for in situ generation of an emulsion upon contact of the formulation with

walter.
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.

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

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



F| nally, the formulation is preferably for nasal application, preferably to

‘a manmalian. ‘A preferred | ow density polyethylene is for exanple Lupol en(r)
1840 H. Fu referred fornulation nay be the o i scl osed
in EP OBOZ%E'B@iéggr prisingly, it was found that a con ﬁéﬁ@@#ﬁ%ﬁﬂ
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physi calhyshephedatal iféesmnt odns coﬂtambkearﬂd]mi formelatiom dspderily dreradbaaptiosn,

especi al Fy t he adsor t|on of H’le formulation to the plastic material.

Sur pri sifitle fprmulatien {agiic Ra€Mloynd that Ti 02 can al so be used for a

pur pose for which it was not intended to be used so far: By adding it to
plastic packaging naterial the physical- chenmical interaction of certain

oily fornmulations with he (of0) stricti Its us .
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cont ai n¢hqglqabhﬂt¢mcmri erFﬁFtﬁ’é‘rﬁﬂé[ QERYMLOBH W comiainer, IBRIGMBAY W s®t ot i on of
the invention In nasal application forms the suitability. of the device for
adm ni stration is of major inpor- tance. This applies to inproving
patient's conpliance by convenient admnistration. But this also applies
to phar maceuti cal necessities such as the uniformty of emtted dose and

the ?Peaﬁghfbaéﬂe ch%ﬁlytrﬂﬁief&ﬂmél R Q1L Whskib iAtRectby diky: e Riaghiogddat er i al .

| n-‘phar ac
tive auxiiiary agcnts nor a possibility was described for protecting & corresponding steroid

hormone containing formulation from adsorption to plastic.

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 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 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
s, 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. Especiaily 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.



‘plications it is essential to use inert material_ for primry packaging; the
gal eni'cal fornulation, the active ingredient and the excipients, should
not adversely be influenced by any interac- tion. In principle there are -
two mat er | WOSOHESE 0 t ypes for packagi ng of nasal for MELAFPYRQIE ass  vs.
plastic and nultipl e-dose vs. unit~dese containers. The nain advantages of
plastic materi- als are their flexibility allowng for a w de range of

desi gns, |ow weight,. shatter resistance, nd easy handlin cially

sui t ablae sfaamgmaﬂialépmuchaﬂasbwweﬁﬁw@m%@éﬂ%w T ERY, wﬁﬂﬁﬁ]ﬂ'é%ﬁo‘g"st ic
because ,of their ] . 8i ' @R 3B GhARE SRYdes pammebiay,y nor the
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Per i EPZ0R5 D 1ahR6ce arfd, dss 1otz onprjarnvheresten legros oSl niydpl 48 B3P ner s

pol yet hyl ene aor pol ypropyl ene,and their co- polyners are used. Possible
drambaé’!@sl’opwe?‘@%‘b‘?é%’/g g%ll}?&‘?al%se are the oxygen permeability, poor WV

resi stance and, due to the nonpolar character, degree of crystallinity and
nol ar mass, the poor resistance to sone chenicals. Thus pol yethyl ene and

pol ypr opyl ene are not nerally resi Atal | tJ1iGH AR Oandr PomkiicC
hydr ocdhBbRelyghyert &4 8@&”83%‘#@@? HOLE vesﬁ’girse,:g?iv\h/g'ﬁt r@adsl@t o lowvolatility
subst a'&g&%céﬁ&da 288 tHeitalogeD ldrivatives svwedbss tollowonistlitysrpstancasuthisci=can be

seen aré adsorption of the.chem.cals to the pl ' | fob SR T
swel | i m@sbydmﬂfgﬂseméﬁ‘@,m@rwg%ﬁm SS¥EP 3t %%Oﬁ%?li&lt‘ %gﬂ%h%%n cal 2;0 qﬁ t he
ot her g,t?aggc,wi%ﬁﬁ%ﬁ‘a&eﬂﬁgbya{eicymcﬁsgfbhemcﬁmmwmwme@lsare readily

for mul using oIl as Carrier to increase their solubility and tine of
actjion. To avoid stability problems caused by the primary packagi ng these
oil'y formulations - nostly injectables - usually are

On the other hand hydrocarbon derivatives such as steroid hormones are readily formulated
using oil as carier 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. In concern of multi-dose devices
the reason is that, although the bottle 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,

canmot 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 stability of formulations containing the steroid hormone testosterane in conl-

tainers of different material.



filled into. gl ass devi ces. This kind of .pack_agi ng however is not suitable = |

for .al-l application forms, e.g. not for oily fornulations for nasal

application, In concern of nulti-dose devices the reasgn is that, _although -
the bott| e ViR gHe045845: r om gl ass, there are always parts %éf:lf’#lfsfg@@ééﬁ%i ce, -

such as the punp, which are fromplastic material. In concern of unit-dose
devices the reason is that these, at least in the case of viscous

formul ati ons whi ch have to be squeezed, cannot be made from gl ass but

moul dedTiwiem pl aStability offostuklatioys conéainngestostaroRea| t echnol - ogy. As an
exanple for the aforenenti : ' ations in table 1 are shown the
results of tests™¥ E‘E"Fag&?‘%ﬁe%?ﬁéhg?%bi lity of fornulations containing
the steroid hornobne testosterone in con- tainers of different material. WO
2006/ 066645 PCTI EP2005/ 010656 -6 Table 1 Stability of fornul ations
containing testosterone. in containers of different material ' Remaining

drug Pripmary—packagi-rg—ratertab—Fornut-attomafter Storage {% [DPE
O | -based r 30% Bg O | -based = SO%FOWMQ | - b%secﬂ%%‘“@ § Met hanol i c
100% L OPEPrimyrp packagingmalgrialno, The Perm ' r emailni adterstogeasieyr st orage” is
t he anmount..oftest-est-erenre—emptrt-ng—+n—the—forno-

LDPE Oil-based = 30%

PP Oil-based = 50%

Glass Oil-based = 80%

Glass ) Metbanolic 100%

LDPE + TiO; | Oil-based 100%

The term “remaining drug 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 farmulation 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 however afier 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.



| ation 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 fornulation and of the ofty formulation with the prinmary
packagi ng material. For clinical-pharmaceutical reasons however the

oi | -based fornul ation and a unit-dose device for packagi ng was preferred.
Thus sone effort was nmade by the applicant using conplicated procedures to
solve this problem Surprisingly howewatfis after addi ng titaniumdioxide to
the-plastic material by this sinple step it was possible to increase the
shelf-life of the pharmaceutical fornulation. The features disclosed in the
fo:rggoi ng desgr.i me:c @ﬂhbaﬁhfhiﬂeﬂ rﬁdﬂF o%flaaiiﬂmga:i’f&yaddbioé Emﬁ:ﬁﬁiag @Iaﬁlcymﬁ&ﬁhcll, fon any
conbi nati on thereqf,. material for realizing the i.nvention,i i,verse
forms thereof . aucing Hiyiiealchertoad iespot 2 BEES He FonHiRRI Nt R Bl AR o
addi tive cont ai nivag céitAsihg CorfiBlkdn Edntairfed rthereiol Udhhagtefifeyl Sh tlal Hiehaoigadd

i nteraction betwegn.the container, an n.oil, .fat and/ or X _cont ai ni ng
for mul ation cont MR 't AR, dioXls Aad (B formyeyir eomaiisEe R PgEATEN
additive is tit amnrbhedigyivetboranghehdea id 6il, Fatlaad/bioRa; ofifEins@sadditive pRSdnt one
steroid hornone, dj ssol.ved or .suspended in ojl, .,and/ ar. wax, wherein the
addi tive presentmq}‘%ﬁ?sﬁ’é"Bfeggltlf’énﬁ@?‘gﬁg’gﬁwe?rhb‘biﬁn‘;m)é’raﬁy ‘%eéﬁh\é%ﬁéd(fnfﬁ%nd 10 %
by wei ght, basedwephttofithe piasticghdierfaf. t he pl astic material. 2. Use of the

cont ai ner according to claim1l wherein the physical/chem cal interaction

is an adsorption of the fornmulation to the plastic material. 3. Use

accordi ng to el aiJsadf tiercortainhet@ding tdaiin 1t widrelintiei physid@chemic@linfcteded r eat ed

titani um di oxi dei's an adsorption of the formulation to the plastic material.

3. Use according to claim 1 or 2, wherein the titanium dioxide is surface-treated

titanium dioxide.

4. Use according to any of the preceding claims, wherein the additive is present in an
amount of between 0.1 and 5 % by weight, and most preferably about 2% by weight,

based on the weight of the plastic material.

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

comprises polyolefin.

6. Use according to claim 5, wherein the polyolefin is selected from the group of
polyethylene, polypropylene, copolymers of ethylene and propylene, or a mixture

thereof.

7. Use according to claim 6, wherein the plastic material comprises low density
polyethylene (LDPE).

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

suitable for extrusion blow molding.



4. Use according to any of the preceding clains, wherein the additive is
present in an anount of between 0.1 and 5 % by weight, and nost preferably
about 2% by wei ght, based on the weigtft- of the plastic material. 5. Use
according to any of the preceding clains, wherein the plastic materi al
conprises polyolefin. 6. Use according to claimb5, wherein the polyolefin
is selected fromthe group of polyethylene, polypropyl ene, copol yners of
et hyl ene and propy £6&din@'to @nyTbiXihe pecedifCEIBRls, wiercib/iRe acGRY BirMgnd B €1 ai m 6,
wherein the plastic material conprises | ow densjt ol yet hyl ene (LDPE). 8.
Use according t oSXpqyheymops “%Péeén%ﬁﬁlﬁﬁmﬁteaff’%?“‘Wh%%gf“ﬁatﬂ‘%’ef“‘ﬁ%ég‘?q’]ﬁ‘ ffat eri al
i's suitable foratgebtiods ligdphitic OVpAMRAINI IpEphiticcearrRr; ahls € c@fsRhdongmb@urasy of the
precedi ng clains, wherein the sterojd hornpne |s a sexual harnone drug,

preferably test oSMBPYNE havingsuihce teisiomdPaeasBA 2F T -HB A™ RBRHE FUwEve KF 1 east
one |ipophilic ofiupakekdtioh bianl i@ dpbiCcon@krs dfetie foidhtian 6aRR@AD or a m xture
of conpounds having surface tension decreasing activity, in an anount
effective for in situ generation of an enul sion upon contact of the

formul ation wi b hyssak@rding £ anys£the pEREdingGaiing, viikidihe fdiRupLiee adiongasal ai s,

wherein the fornul ati.on |? f?r nasal aﬁplication, preferably to a
manel i an. application, preferably to a mammalian.



