2 1 NOV 2003 1 Package for a phar maceut i cal product and net hod of

sterilizing the package The invention relates to a process for 21 NOV 7003
manuf acturing a sterilized package for a pharnaceutical product,
particularly a tube or a dropper bottle assenbly used to di spense |iquids,

aerosols or strings. Particularly dropper bottle assenblies are used to

di spense a variety of liquids, typically one drop at a tinme. For exanple,
t he dispensing of a liquid reagent used in | aborat ori es, dispensing eye
medi cati on, dispensing ear nedication, dispensing nose nedication, or in
any other environment where dlspen5|ng of aliquidin controlled drop
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pl asti c squeeze bottle a nozzle tip or dropper which is snap fit into the
bottle and a cap or closure which is threaded onto the bottle. Liquid 1is
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wi th on I'q?'éds agﬁ)%lgotr&nfnﬁgcauses the liquid therein to pass through a
passageway. For filling the bottle with a pharmaceutical product,
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conditions. However, after filling the bottles, inserting the nozzl etip
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which is snap fit into the bottle and a cap or closure which is threaded onto the bottle. Liquid
is dispensed one drop at a time by squeezing the bottle so as to force liquid out the end of
the nozzle tip. The bottle, the nozzle tip and the cap are made of low density polyethylene
because this material has a high enough modulus of elasticity for squeezing the cylindrical
sidewall of the bottle with one's fingers which causes the liquid therein to pass through a

passageway.

For filling the botile with a pharmaceutical product, particularly an ophthalmic liquid which
has to fulfill the conditions concerning sterility, it is state of the art to filrate and to sterilize
the solution or liquid which should be filled into the bottles by filtration or autoclaving. Also
the botles, the nozzie tips and the caps are sterilized, e.g. by sthylene oxide treatment, UV,
gamma or electron beam irradiation. The filling of the bottles takes place in aseptic room
conditions. However, after filling the bottles, inserting the nozzle 1ip into the neck portion and
threading the cap onto the bottle no further sterilization will proceed. The filled and closed
bottles are removed from the aseptic area. The aseptic area is normally a room which stands
under slight excess air pressure and the entrance and the exi! of the room are constructed

as sluices.

A pharmaceutical product as used hereinbefore or hereinafter is understood to relate in
particular to a pharmaceutical composition, which is preferably an aqueous and/or a non-
aqueous pharmaceutical composition or a mixture of a non-aqueous and an aqueous
pharmaceutical composition, which is preferably a liguid solution, a gel or an cintment,



bottles are renoved fromthe aseptic area. The aseptic area |;. normally a
room whi ch stands wunder slight excess air pressure and the entrancgi1aitgd 7003
.the exit of the roomare constructed as sluices. A pharmaceutical product
as used hereinbefore or hereinafter is understood to relate in particular
to a pharmaceutical conposition, which is preferably an aqueous and/or a
non- aqueous pharnmaceuti cal conposit{g?_or a mxture of a non-aqueous and
an aqueous pharnaceutical conposition, which is preferably a liquid
solution, a gel or an ointnment, 21 NOV 2003 2 wherein pharnmaceuti cal
relates preferably to an ophthalmc, an otic and/or a nasal

adni ni s{kékinphariiaveiies! relatee psefarabiytd ansphibaline, an ticiang/opd"ePAs wi t h
pharmaceuti cal substances, particularly wth ophthalmc solutions and gels
does noBdMRSTEIPN-t he Eur opean Pharnacopoeia, 3rd. edition (1997) e.g. page
283, and/or the EU regulation (Commttee of Proprietory Mdicinal Products

[CPMP] , Section 5, uf gact.ur i [ ' mesiafydi ng to
this rBHgwewen g St%ﬂf}\a/g‘gﬁ'ﬁﬁ?fdrﬂf émg%g?tﬁ%%@lﬁﬂ F%ﬁ%ﬁ%ﬁf?ﬂgrgﬁg%ﬁl B houl ﬂ yget
ter m nalky ophkinit deidtidrs dridgjets ddesmet fulfitinbaFuwepednPhEIRCERIHT 3fh&MPihest

| evel of sterilit ur gnpec f _ever. ' tdrOMebiginal
sterili ﬁ‘a%%ﬁ-gaﬁaéﬁﬁﬁiﬁaaﬁﬁﬁ'eﬁ? ﬁ%%'?%‘ﬁoﬁﬁé%hﬁtﬁ%eofgﬁouﬁt of at Ingast 121 C
for at IegfictsfCPMP] Eeetorf SrMarutadtaingRinsissyNpelfgreuiganaed Asserdingdo Bidwn in
the prior art deforpmption, e.qg. . .shrd ' ; eI dhdine
bot t | es reguj@iongdh op ‘?'F"'%"'EV\QE?“E"WIS}@%%E?eﬁ.@?f'd;BrMetE%‘gﬁgggﬁ or par t %
mol ten gRd aptaittuseTRlvingany mahest i ¢ sBriigass@ende dicevenpassitife BUbEHal
overpressure steamsterilizatign of.a blij r OAREH 51idH3t 5
pol ypr o9 Eedizam araytpelavpg WE?W?daW‘Bh%@H %Feaﬁlfrie(%g%&ggﬁgggi FF%U and cl osed
with a RAlMETSHRNE &REdertRy polyethylene botties known in the prior art deformation, e.g.

shrinkage or blowing up occur and the bottles have lost their elasticity so that they are

damaged or partly molten and not sgueezable anymore.

EP-A-0 322 134 describes the terminal overpressure steam sterilization of a blister package
comprising a polypropylene bottle filled with a pharmaceutical composition and closed with a

polypropylene cap.

The present invention addresses the problem of providing a pharmaceutical package,
particularly a bottle assembly or a tube filled with a pharmacettical product, particularly an
ophthalmic solution or gel, which meets the requirements of the European Pharmacopoeia
regulation and/or EU-regulation without any significant deformation and retaining a sufficient
squeezibility for dispensing the liquid after the autoclaving proceedings.

The invention solves this problem with the features indicated in claim 1. With regard to
further substantial design features, reference is made to the dependent claims.

The use of a specific form of polypropylene for the material of the package enables to fulfill
the European Pharmacopoeia reguiation and/or EU regulation. Packages made of a specific
form of polypropylene are heat-resistant and retain their formition and their squeezing
characteristics after the autocliaving processing. Therefore, the consumer can easily
dispense one drop at a time by squeezing the package so as to force the pharmaceutical
product out of the package. Particularly the invention provide: a tube or a dropper bottle



The present invention addresses the problem of providing a pharnmaceuti cal
package, particularly a bottle assenbly or a tube filled with a 21 NOV 2003
pharmaceutical product, particularly an ophthal mc solution or gel, MH c%
nmeets the requirenments of the European Pharnmacopoeia regulation and/or
EU-regul ati on wi thout any significant deformation and retaining a
sufficient squeezability for dispensing the liquid after the autocl aving
proceedi ngs. The invention solves this3problemw th the features indicated
inclaiml. Wth regard to further substantial design features, reference
is made to the dependent clainms. The use of a specific form of

pol ypropyl ene for th ' g gﬁéﬁ% Aphtamit @olutidrf or del by he
Europedg%ﬁﬁﬁﬁﬂﬂgbihgﬁéﬂﬁé§iF%%ﬁ%ﬁm n 7§r EUg%egulation. Packagéi made of a
speci f i gompressimgthetaby priogiié.ene are heat-resistant and retain their
formati on and their squeezing characteristics after the autocl aving
processi ng- Therefore, the consuner can easily dispense one drop at a tine
by squeezing the package so as #o0 force the pharmaceutical product out of
t he package. Particularly the invention provides a tube or a dropper bottle
21 NOV 2003 3 assenbly with a high enough squeezibility for dispensing an
ophthal mc solution or gel by conpressing the tube or bottle An exanple of
the invention is a dropper bottle assenbly which conprises a squeeze bottle
havi ng a nozzle tip designed to snap fit within the neck portion of the
bottle, and a cap designed to fit over the nozzle tip and engage a

t hreaded portion of the neck portion. The nozzle tip has a passageway for
allowing fluid within the bottle to be dispensed through an outlet. Liquid
is dispensed by first renmoving the cap and then squeezing the cylindrical
sidewal | of bottle with one's fingers which causes the liquid therein to
pass through the passageway. For safety purposes the bottle assenbly is
further provided with either a shrink

An example of the invention is a dropper bottle assembly which comprises a squeeze botile
having a nozzle tip designed to snap fit within the neck portion of the bottle, and a cap
designed to fit over the nozzle tip and engage a threaded portion of the neck portion. The
nozzle tip has a passageway for allowing fluid within the bottle to be dispensed through an
outlet. Liquid is dispensed by first removing the cap and then squeezing the cylindrical
sidewall of bottle with one’s fingers which causes the liquid therein to pass through the
passageway. For safety purposes the bottie assembly is further provided with either a shrink

collar or with a temper resistance ring.

The bottle is made of a specific form of polypropylene, particularly & polypropylene of the
type Appry!®3020 SM 3. In comparison with the prior art the bottle has a similar shape with
the exception that the bottom has advantageously a concave configuration. This isin
particular for avoiding deformation, e.g. shrinkage or blowing-up, of the bottle during the
autoclaving processing. Due to the concave configuration the degree of pressure necessary



collar or with a tenper resistance ring. The bottle is made of a specific
form of pol ypropylene, particularly a pol ypropylene of the type 1 NOV 2003
Appryl (r)3020 SM 3. In conparison with the prior art the bottle has%a
simlar shape with the exception that the bottom has advantageously a
concave configuration. This is in particular for avoiding deformation,

e.g. shrinkage or blow ng-up, of the ¥ttle during the autoclaving
processing. Due to the concave configufation the degree of pressure
necessary 2 1 NOV 2003 -4 to cause deformation of the bottomis nuch
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having external threads. The cap as the closure of the botfle assembly is particularly formed
of a high density polyethylene, particularly of HDPE GC 7260, The cap ¢an also be made of

polypropylene, however in this case during the autoclaving processing a sealing between the

nozzle tip and the cap can occur, so that it is quite difficult to open the bottie or the nozzle tip
is damaged after opening of the bottle. If the ¢ap is made of another material than
polypropylene, particularly of high density polyethylene, the risk of a sealing or other
damages can be avoided as these two materials have a different modulus of elasticity.

The wall thickness of the PP bottle is typically in the range of ¢.3 mm fo 0.6 mm, preferably
0.45 mm. !f the wall thickness is too thin, then the stability of the bottle decreases. However,
if the wall thickness is too thick, then the squeezability of the bottle decreases and the bottle
becomes too rigid. Indeed, the preferable value of the wall thickness is lower than in
comparison with the prior art PE bottles, so that there is much lesser material necessary for
molding the bottles, preferably by an injection molding process.

When the package of the present invention relates to a tube, ihe material may also be a so-
called laminated PP-foil {polyfoil tube) exhibiting a sandwich-type siructure. Typically such a
laminated foil contain one or more layers of polypropylene (PP}, preferably two (e.g. a top
and a bottom layer), and one or more layers of aluminum, preferably one (e.g. the middle
layer). Said laminated material provides {ypically enhanced stability.



nozzle tip and the cap can occur, so that.it is quite difficult to open the
bottle or the nozzle tip is damaged after opening of the bottle. |2 1R800
cap is made of another nmaterial than polypropylene, particularly of high
density pol yethylene, the risk. of a sealing or other damages can be

avoi ded as these two materials have a differE nt nodulus of elasticity. The
wal | thickness of the PP bottle is tyg%cally in the range of C.3 nmto 0.6
nm preferably 0.45 mm_ |If the wall thickness is too thin, then the
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will remain. As the whole bottles will be sterilized it is not anynore

necessa??“?ﬁﬂ?'the filling and closing of the bottles has to take place
under aseptic conditions As it is known in the prior

Further, particularly the chamber is provided with a pressure device for generating a counter
pressure in the autoclaving chamber. Also the pressure can be adjusted very quickly if some
corrections might be necessary. Preferably, the counter pressure is regulated electronically
via computer control. Said pressure set-up is advantageously used for avoiding a blowing-up
of the bottles. After introducing the bottles into the chamber, the temperature rises typically
from room temperature to 121 °C and the pressure rises typically from atmospheric pressure
to a maximum value which is characteristic for the sterilization process. Typically, the choice
of the pressure value depends on the form of the bottles.

The adjusted pressure with a value of 2700 mbar is lower for the 5 mi bottles than for the 10
mi bottles with a value of 3200 mbar. As the 5 ml bottles are more rigid in comparison to the
10 ml bottles 3 lower pressure value is necessary to avoid blowing up of the bottles. In the
beginning of the autoclaving process the increasing of the temperaiure is quite steep,
whereas the gradient of the pressure remains nearly constant up to reaching the maximum
vaiue. During the sterilization the values of the temperature an the pressure maintain
constant. After the sterilization both the temperature and the pressure decreases
continuously. The auteclaving processing takes as a whole nearly one hour. After reaching
again room temperature and atmospheric pressure the chamber will be opened for taking

out the sterilized bottles,



art, such an autocl aving chanmber works with steam The tenperature and the

pressure run in the chanber as a function of time. The chanber contzalimﬂz“
typically one or nore nozzles for the steamentrance and typically severaP
sensors for tenperature nonitoring. Advantageously the tenperature can be

adjusted very quickly if sonme corrections mght be necessary. Further,

particularly the chanber is provided th a pressure device for generating
a counter pressure in the autoclavi n‘g'chanber. Al so the pressure can be
adjusted very quickly if some corrections m ght be necessary. Preferably,
the counter pressure is regulated electronically via conmputer control.
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and t he SUre maintain constant. After the sterilization both the
tenperature and the pressure decreases continuously. The autocl aving
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O,-barrier and the H.0-barrier properties of the bottles in accordance to the invention
(despite of thinner walls) after stress storage during 4 weeks at 80 °C show no difference to
the PE-bottles known from the prior art. Furthermore, tests in respect to bacteria toxicity
show that no toxicity could be demonstrated for the PP-bottles. PE-bottles known from the
prior art are typically twice as thick as the PP-package (PP-botlles) of the present invention.

Therefore, the invention provides a package particularly a tube or a dropper bottle assembly
for pharmaceutical products, especially for ophthalmic pharmareutical solutions and gels
which can be sterilized as a whole after filling the product into the package by an autoclaving
process in accordance to the invention. The package retains after the autoclaving procedure
its sqeezability which is important for the consumer for dispenting especially a solution or gel
out of the package. Furthermore, no deformation could be obsarved after having exposed
said package to an autoclaving process in accordance to the invention. This means that a
package according to the invention, especially a dropper bottle assembly filled with an
ophthalmic solution, gel or cintment, fulfills the European Pharmacopoeia, 3rd. edition
(1997), and/or the EU regulation mentioned above, which ensure a higher level of safety.



6 Several test prograns have shown that after an autoclaving procedure of a
tenperature of 121 C during 20 m nutes with an autocl avi ng procedqu NDVZM}
according to the above described diagrans no deformation, e.g. shrinkage

or blowi ng-up of the PP bottle assenbly coul d be observed To achi eve
typically a conpression of 2 mmin conparison to the normal dinension of
the bottle, typically a power value of about 9 Nis necessary for a 5 m

PP- bottle. For a 10 m PP bottle, typgically a power value of about 14 Nis
requi red. For conparative purposes it should be nentioned that prior art
PE bottles exhibit typically a simlar squeezability, e.g. the 5 mM PE
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storage during 4 weeks at 80 C show no difference to the PE-bottles known
fromthe prior art. Furthernore, tests in respect to bacteria toxicity
show that no toxicity could be denonstrated for the PP-bottles. PE-bottles
known fromthe prior art are typically twice as thick as the PP-package
(PP-bottles) of the present invention. Therefore, the invention provides a
package particularly a tube or a dropper bottle assenbly for

phar maceuti cal products, especially for ophthal mc pharnaceutical solutions
and gels which can be sterilized as a whole after filling the product into
t he package by an autoclaving process in accordance to the invention. The
package retains after the autoclaving procedure its sqeezability which is
i nportant for the consuner for dispen.-iing especially a solution or gel

out of the package. Furthernore, no deformation could be observed after
havi ng exposed said package to an autocl aving process in accordance to the
invention. This neans that a



package according to the invention, especially a dropper bottle assenbly
filled with an ophthalmc solution, gel or ointnment, fulfills the Eut®&pean)
Phai macopoei a, 3rd. edition (1997), andlor the EU regul ati on nenti oned
above, which ensure a higher |level of safety. 2 1 Nov 2003 7 In addition,
the PP-material used for fabricating the package in @cordance to the

I nvention exhibits physical chem cal ,properties which neet the
requirenents laid down in the suppléﬁﬁnt of 1998 of the European

Phar macopoei a, 3rd edition (1997). This is in particular applicable to the
additives conprised in the PP-material in accordance to the invention. 21
NOV 2003 a Clains 1 _ A process for manufacturing a sterilized squeezabl e
package gP=a pharmaceutical product, which package is selected froma

pol yfoil tube nade of one or nore | ayers of polypropyl ene and one or nore
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wherein a counter pressure is generated in said chamber and wherein this is regulated

electronically via computer control, and

wherein said counter pressure avoids a deformation of said package so that said package

shows after an autoclaving processing of at least 121 °C and for at least 20 minutes no

deformation such as shrinkage or blowing-up and retains a sufficient high squeezabilty in

order to dispense said product.

2. A process according to claim 1, wherein the physical chernic:al properties of said
polypropylene meet the requirements laid down in the supplement of 1998 of the European
Pharmacopoeia, 3rd edition (1997).

3, A process according to claim 1 or 2, wherein said bottle corprises a plastic nozzle tip.

4, A process according to claim 3 wherein said bottle has neck portion that includes an
externally threaded portion and an outer rim which defines an outlet of the bottle, and said
nozzle tip is in fluid contact with said outlet of said botile and has an dispenhsing passageway
for allowing liquid within said bottle to pass out of an outlet of said nozzle tip, and said cap
has internal threads for engagement with said externally threaded portion of said neck

portion.

5. A process according to claim 3 or 4, wherein said bottle is made of Appry/®3020 SM 3, the
nozzle tip is made Appryl®3020 SM 3.

6. A process according to any of claims 3 to 5, wherein the bottom of the bottle has a

concave configuration.
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10. A process according fo any of claims 1 to 9 wherein said battle is filled such that some

air remains for example in the upper part of said bottle.



