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PROCEDURE FOR THE FILLING OF SOLIDSIN PHARMACEUTICAL

CONTAINERSAND THE SEALING THEREOF UNDER STERILE CONDITIONS

Field of the I nvention

The present invention falls within the field ofliflg and sealing under sterile conditions of
pharmaceutical containers including syringes, viedgpsules, ampoules, single-dose devices or
cartridges that have been filled with solid subs¢snselected from the group formed by powder,
granules, pellets, nanoparticles, or micropartjadaining the sealing of these solid substances.
More particularly, the field of the invention redatto a procedure for the filling and sealing of
pharmaceutical containers which have been filletth whe or more sterile solid pharmaceutical
substances or sterile excipients dispensed ana@eépn an aseptic environment which avoids
adherence of the said substances to the sideg @htrmaceutical containers, thus ensuring the

tightness of the container seal.

Background Art

In the pharmaceutical industry, the filling proce$pharmaceutical containers is often carried out
with liquid pharmaceutical substances and/or freied solids, as these are much easier to
handle and involve fewer dosing problems than sobBdch as powders, granules, pellets,
nanoparticles, microparticles, and others. Theafis®lids such as those mentioned above in the
container filling process has the major drawback these solids tend to adhere to the walls or
body of the containers, preventing or at least éimdg) the obtaining of the necessary tightness in
the container seal. This adherence to the walis thre body, in addition to preventing the desired
tightness, leads to contamination of the containasloss of doses, as containers in which such
adherence to the walls is observed must be disddrédeause as part of the solid remains in the
sealing area of the container walls, it is not gmedo know the exact amount of solid that will be
delivered to the patient. On the other hand, watpard to contamination, as the dispensed solid
remains adhered to the walls of the sealing aleastopper used to seal the container does not
close hermetically, so it will not be able to prewvéhe entry of substances from the environment
into the container and will not ensure the intggoit the product, such that its physico-chemical
and microbiological properties may vary, affectihg quality of the medicinal product. This is
the biggest drawback that the pharmaceutical imgwesin encounter in this field due to the strict

conditions imposed by the regulations of the industhich must also comply with the standards
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known as Good Manufacturing Practices (GMPSs).

Another concern for the pharmaceutical industrgnsuring the integrity of the closure, which
also affects safety, as small losses of the meslicam affect the safety of the healthcare workers
handling it. The term integrity here refers to thteysic ability of a container closure system to
maintain product sterility and quality of final gte pharmaceutical, biological and vaccine
products throughout their lifetime. A sterile pratlis also defined as a product free of micro-
organisms, whose composition is one or more oktbments exposed to aseptic conditions and
which ultimately make up the sterile finished phaceutical product. These elements include the

containers, closures, and components of the fidigirarmaceutical product.

When dosing powder into pharmaceutical contairsageral factors affecting the cleanliness of
the inner walls of the containers must be consitiers lack of cleanliness results in contamination.

These factors are listed below:

- The static charge of the walls of the pharmacattontainers used for filling, as well as the
static charge of the solid that is dispensed ihent If the wall and solid loads have opposite

charges, the dispensed solid will adhere to théatoer walls.

- The kinetic energy that both the dispensed soiidithe elements in contact with it acquire when
the solid falls into the containers: The greatertibight from which the solid to be dispensed falls
freely to the bottom of the containers, the gretterkinetic energy acquired by the solid and the

elements due to friction.

The length of the dispenser needles (also knowmoagles) used for dosing, as the longer the
dispenser is and the closer it is to the top ofdispensed solid in the container, the less kinetic
energy it will have. In addition, the dispenserweys the dispensed solid to an area away from
the wall surfaces of the container used. The ideséhnce between the dispensed solid and the tip

of the dispenser will depend on the dispensingaatethe density of the solid dispensed.

- Redirection of the air displaced inside the comes. This phenomenon is related to the kinetic
energy of the dispensed solid when it is releastdthe container. During dispensing, the inrush
of the solid into the container displaces the mside the container upwards. This displaced air is

full of suspended particles. Thus, the dispenserbsathought of as a "chimney" that moves the
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air stream away from the interior walls, presendingm from this contamination.

- The use of large airflow streams (unidirectioaaturbulent regime) in filling cabins or filling

sites as required by international Pharmacopoei@hsure the removal of any foreign particles
that may contaminate the final product from thepésdilling and sealing process. The use of
these airflow streams makes filling with solidstquilifficult, as a disturbance is generated that

causes the solid to adhere to the walls of theatoet used for filling.

In order to eliminate the adherence of the solitheowalls of the container, one of the measures
used is to perform a process of ionisation of libthcontainer and the solid to be filled in it. In
the present invention, the terms "process”, "stagel' "phase” are used interchangeably, as well

as the terms "ionisation" and "deionisation" oniser" and "deioniser".

lonisation is a chemical or physical phenomenonvhich ions are produced. lons are atoms or
molecules that are electrically charged due toxaess or lack of electrons relative to a neutral
atom or molecule. The chemical species with magetedns than the neutral atom or molecule is
called an anion, having a net negative chargetlamadne with fewer electrons is called a cation,

having a net positive charge.

The ionisation process employed in the presentitime is used both to neutralise the electrostatic
charge of the pharmaceutical container to be fikgt the pharmaceutical solid, and to neutralise
the electrostatic charge of the solid to be dispénse., for both the container and the contents.
This ionisation is also used to neutralise the el of the dosing and capping equipment that
come into contact with the container and/or the gwFor this purpose, the ioniser generates
ions of both polarities which are projected onte surface of the object to be neutralised, where
ions of opposite signs are recombined and thogaeobame sign are rejected. Throughout this
document, "ioniser" means any element or devicehvis capable of ionising the surrounding air

molecules, so that they are then projected ontarface which has static electrical charges that
neutralise those charges, thereby ionising thdaser

However, with this ionisation process only it ist mpmssible to avoid the serious problem of
adherence to the sides of the container duringptbeess of filling the containers with solids,
because when the solid is filled through the ngzhkekinetic energy carried by the solid generates

turbulence inside the container that eventuallyragauses part of the solid to stick to the walls
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As regards the prior art, the documents cited belescribe the ionisation technique that results

in the neutralisation of electrical charges apptm®sarious situations:

In this regard, patent US 2016/0200461 Al filedMANRX Pharmasystems INC. describes a
method for volumetric filling and aseptic sealirfgcontainers such as vials, bottles, syringes and
ampoules with a liquid pharmaceutical product (Whean be subsequently lyophilised) in a
controlled environment. This publication mentiomsicerns about the materials from which the
containers are made, whether glass or polymerienatg. On one hand, glass containers suffer
from breakage, scratching, and particle emissiam tducollisions between them. On the other
hand, containers made of polymeric materials anemesistant than those made of glass, although
they suffer from cosmetic defects such as scratchwbéch can impair the quality of the

pharmaceutical product due to collisions.

A substantial difference in the present inventiathwespect to the document cited is that the
compounds handled are solid substances that are maie difficult to dose, since they are highly
charged and have a higher specific surface areeeder, in the above-mentioned document the
sealing process comprises two stages, a part@e stad a second complete stage due to the need
for freeze-drying after the first partial sealimghereas in the present invention the sealing psoces
is carried out in a single stage with a completdisg, without the need to resort to subsequent

sealing stages.

In addition, it should be noted that the fillingopess of solid substances is much more complex
due to the fact that the solid substances remalrerad to the walls of the pharmaceutical
containers, impairing the precision of the dosaghich is more relevant in small calibre
containers where it is necessary to dose smalltijigsnof medicines in a very precise way. This
drawback is solved by the procedure proposed iptégent invention, since it must be taken into
account that, in the pharmaceutical industry, aaren the filling of the active ingredient may

mean that patients will receive an incorrect ddste product.

This is a serious drawback when filling containgith solids due to the problem of the adherence
of the solid to the body of the containers. Fos tigiason, in most of the procedures used today in

the pharmaceutical industry, certification of thgug@ment is mandatory to ensure that the
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dispensed quantity is adequate. In addition, variogprocess controls are incorporated during

packaging to verify the actual filling quantity &t pharmaceutical containers. A common control
is weighing the containers, which allows to rectifydiscard containers in which the quantity of
pharmaceutical substance, either drug or activeedignt, does not meet the required weighing
accuracy. In-process controls can be 100% or staiisthe latter are carried out from time to time
to check the dosage. These controls involve a pigliduction and economic cost, which is

necessary to control the precision of the prodoside.

As for the elimination of electrostatic charge, ex@b types of ionisers are available for dealing
with this problem. These ionisers come in varic&pes, such as ring, rod, gun, curtain, blade,
barrel, needle, or filter ionisers, including idols with an ioniser on the top of the isolator pzug
others. For the purpose of this invention, thesésers can be installed on the machinery used for
the filling process to produce ions of both polastthat neutralise the surface of the containers o
products, or they can also be placed in the pankagieas, room or isolators, specifically on the
ceiling of the isolators to produce an ionisatibattneutralises both the environment and the air

flow of the area, thereby eliminating the problehstatic charges.

With regard to the removal of the static chargsalids by ionisers, several documents are cited

below:

European patent EP 2711096 A2 applied for by TRIBWporation relates to a device for the

removal of electrostatic charge and dirt from otgestich as film, foil, glass, clothing, paper @& th

like. The device comprises a large container withopening at the top and an opening at the
bottom for suctioning and discharging the powdett ansmall cylindrical or conical container

inside the large container. This small containedasigned to generate a cyclone current and
tornado current within it, and comprises at leas® corona discharge ion generator. This ion
generator consists of electric discharge needbdsatie placed either on top of or inside the small
container. The small container comprises air inp@cbpenings through which compressed air is
injected, as well as ultrasound generators insidaitside the small container meant to make the
powder vibrate so that it can be separated frondés&red object once it has been neutralised by

the ion generator. This powder can be collecteddmyium suction inside the large container.

The present invention, instead, relates to thenigation of both the container and the powder

prior to packaging in order to prevent the powdent sticking to the container walls during the
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filling process and thus to achieve a complete. deaddition, as a safety factor, deionisation is

carried out on and/or inside the container to rezrenwy remaining powder adhered to the walls of

the sealing area.

The present invention also uses an ioniser, whéthtee form of a ring, rod, gun, curtain, blades,
barrel, needle or nozzle, or an ionising filtecluding isolators with an ioniser on the top ofdsai
isolator, to eliminate static electricity, but bek so both on the powdered solid and the container
to be used, which is not done in European pater HR096 A2, as this only ionises the powder
and does not ionise the container. Another subatatifference of the present invention with said
document is based on the fact that said Europetentp&P 2711096 uses compressed air to
facilitate suction, whereas the present inventimeschot need an air stream and, if it does, itlshou
be of a sterile carrier gas. Among sterile camg@ses, an ionised nitrogen stream has advantages
which will be discussed below.

A characteristic drawback of the present invenisahe need to carry out the deionisation in steril
environments, making the use of sterile carrieegasecessary. It should be noted that this sterile
condition of the carrier gas does not affect themeation process.

On the other hand, European patent EP 2711096 #&glifrom the present invention in that,
although in both it is important to eliminate tHeatrostatic charge of the solid, said document
does not discuss in detail the method by whichitharried out, mentioning only the use of an
ion generator such as discharge needles for deiors without mentioning the problem caused
by the electric discharge needles when they appreay solid, namely the appearance of a
combustion phenomenon burning the product, gemgraimpurities and altering the
physicochemical composition of the product.

Japanese patent JP 2005001818 A applied for by KKi$efers to a powder supply device and
an air conveying device capable of feeding eadigrged powder and charged powder. This
device comprises a hopper equipped with aeratioansi¢hat are in turn equipped with a
microporous diaphragm to aerate the powder in tdppér. The air for aeration is pre-ionised by
an ionisation device such as a corona dischargecaleCompressed air supplied by an air
compressor is used for aeration. This compresseds donised by an air ionisation device
comprising a corona discharge device or the likaelvthe aeration is performed by ionised air,

the ionised air neutralises or removes the suidaaege of the powder, so that the surface charge
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of the charged powder disappears. In addition, vadeation causes the powder in the hopper to

inflate air and a layer of air forms between the/ger and the inner wall of the hopper, the powder
is prevented from becoming charged again. In anditihis document refers to a suction nozzle
or needle made of conductive material that fornts @lathe air conveying device. This nozzle is

never a dosing nozzle.

In the present invention, on the other hand, thiel smbstance is ionised on one hand and the
pharmaceutical container is ionised on the oth@dhasing a sterile carrier gas stream as the
ionised gas, usually a stream of sterile nitrogerother difference of the present invention with
this Japanese patent is in the nozzle or needliéeirtase of this Japanese patent, it refers to a
suction nozzle made of conductive material, whergashe present invention, the nozzle is a
dispensing needle and is not made of conductivenmahtin contrast to this Japanese patent, the
present invention also uses an ioniser, whethénenform of a ring, rod, gun, curtain, blades,
barrel, needle or nozzle, or an ionising filtegluding isolators with an ioniser on the top of the
isolator or of any other type, in order to neus@lihe electrostatic charge of both the contamer t
be filled and the solid to be dispensed, whereaslépanese patent only mentions the use of a
corona discharge ionising device or the like.

Chinese utility model CN 203265193U by Meech St#iicninators Shanghai Co LTD makes
reference to the technical field of static eledyi@and powder removal from the inner wall of
bottles, prior to filling, for container cleaningging for this purpose an ion needle with compisse
air to eliminate static electricity and remove pmvder adhering to the walls of the bottle. The
device described in this utility model consistaafeedle, a first tube connecting the needle and a
second tube for connecting the electrical cabke ttWo ends of which have an internal thread or
an external thread respectively. The needle tipthedecond tube are screwed and fixed together,
and the needle tip, the first tube and the secobe have an interconnected inner passage for the
passage of air, and the second tube also hassatweathreads, so that the passage thread is also
connected to the inner bore of the first tube. flibe features uniformly spaced wire holes between
the inner and outer wall, each of these holes fognain ion-generating end at one extreme of the
second tube that fits into the first member ofttii@e. The ions can be introduced into the surface

of the proposed object through the ion needle aitid tive help of compressed air.

In the present invention, instead, the ioniserlm@aof any type, as a ring, rod, gun, curtain, dade

barrel, needle or nozzle, or even an ionisingrfiléenong which can also be found isolators with



10

15

20

25

30

8
an ioniser on the top of said isolator, withoutrnleed for it to be a needle as specifically memtibn

in the Chinese utility model. Furthermore, thislistimodel is assisted by compressed air to
displace the ions, whereas the present inventionananay not use a sterile carrier gas stream,
which may consist of sterile compressed nitrogesirpnot only to facilitate the ionisation process
by aiding the dosing of the solid but also to maimthe necessary sterile conditions required for
these procedures in the pharmaceutical industrgdnerating an inert atmosphere inside the
containers. On the other hand, the utility mod#&tes to cleaning bottles with powder prior to
filling, whereas the present invention relatesemdisation and cleaning of walls after filling and
applies to smaller containers than bottles, sudyasges, vials, capsules, ampoules, single-dose

devices or cartridges, which are more difficulfitowith a solid such as powder.

International patent WO 2016/185230 A2 filed byl8Rovation Limited describes an apparatus
and method for filling pharmaceutical containershsas syringes, vials, capsules, cartridges and
blister packs with powdered pharmaceutical matdryaVibration. This apparatus has a support
for the pharmaceutical container, a tank contairphgrmaceutical powder, this tank being in
contact with a nozzle or filling needle in charddiliing the pharmaceutical container with the
pharmaceutical powder, and a piezo-electric vibratilevice. This document relates to the
advantage of using a cylinder comprising an eleally conductive material, which can be
grounded through the weighing cell, thereby helpdigsipate the static charge of plastic
pharmaceutical containers to achieve a better povillieg process without compromising
cleanliness. However, the invention described &t tdocument would not require the material to
be electrically conductive, since it is a processfilling through the mouth of the container, so

that the problem of sealing that occurs when fillirom the back of the container would not arise.

The present invention, on the other hand, conaprscess for sealing pharmaceutical containers
which are filled with pharmaceutical solids, wheraiuch filling is carried out under aseptic
conditions without the need for terminal sterilisai whereas said international patent WO
2016/185230 A2 describes filling through the mootithe container as can be seen in figure 2.
On the other hand, this international publicatiatyanentions the filling of plastic pharmaceutical
containers such as containers, whereas the presemition includes all types of materials, such
as polymeric materials or glass, for the contaienthermore, the international publication
mentions a cylinder or puck with an electricallyndactive material meant to dissipate the static
charge of the pharmaceutical containers to be wgegleas, in the present invention, the existence

of a cylinder acting as a support for the contais@n optional element, unrelated to the problem
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to be solved, and which is also intended for variother functions, such as:

- The use of such an element for the handling @fctintainer without contact with same.

- The cylinder protects the process from air strelgnbeing part of the "exclusion hood".

- It is an element for vertical support of the @nér on the weighing cell for accurate weighing.

Furthermore, in the present invention it is pogstbl use any ioniser, whatever form it may take,
i.e. ring, bar, gun, curtain, blades, barrels, teeednozzle, or an ionising filter, among whicinca
also be isolators with an ioniser on the top ofl $svlator which can be installed on the packaging
equipment prior to filling, during filling and aftélling, using or not a sterile carrier gas, wbas

the invention described in said international peddlon only deals with a cylinder (puck) with
electrically conductive material that can dissiptie static charge of the plastic container used

during filling.

Summary of the Invention

Accordingly, the problem to be solved in the présevention is to provide a procedure for filling
pharmaceutical containers which may take the fofmrials, capsules, ampoules, single-dose
devices, inhalers, bottles, blister cartridges,hets; bags, test tubes, Eppendorf® tubes and
syringes. The syringes of the present invention hzaxe a needle, catheter type cone, or Luer lock
type cone, i.e. with an unthreaded tip or with fear@ male threaded tip, respectively. For the
purpose of the present invention, "Luer cone" seferthe cone-shaped tip invented by Wiilfing
Luer with a typical taper of 6%, which can be n@éemale depending on the coupling. Likewise,
“Luer lock cone" refers to the cone-shaped tip med by the German Wilfing Luer with an

airtight threaded closure.

The compounds of the containers of the preseetitien are materials such as plastics of different
composition, such as polyolefins and cyclopolyaigfi polypropylene, polybutadiene,
polyethylene, polystyrene, polyvinyl chloride, patyylonitrile, polyamides, etc., polyesters
(containing the ester functional group in their mahain: poly(ethylene terephthalate),
polycarbonate), acrylic polymers (poly(methyl mettydate), polyacrylonitrile), thermoplastic

resins (polyacetals and polyhaloethylenes), potharges, formaldehyde resins (phenol resin, urea



10

15

20

25

30

10
resin), phenoplasts, aminoplasts, thioplasts, dastip resins (unsaturated polyesters,

polyurethanes), polyvinylidene silicones, celluloderivatives, polycarbonates, and mixtures
thereof, etc. Alternatively, the container can disamade of metal, e.g. steel or titanium suitable
for drug delivery, glass, etc., with solids in geeconditions that overcome the problems existing
in the state of the art, and in particular thatvpre the solid from adhering to the walls of the

container, while ensuring an airtight sealing & tontainer.

In turn, both the cylinder or puck, the hopper Hr&nozzle or needle will preferably be composed
of various non-conductive materials such as varpastics, e.g. polyether etherketone (PEEK),
glass, stone, resin, glass, but may also be cordmdggounded conductive materials such as steel

or titanium, etc.

Both the materials used for the container and ytiader materials must be watertight, inert, not
very permeable or impermeable, that do not abswitfbaadsorb the contained product, not rough,

and free of particles.

The solution to the problem described in the pressention is based on the fact that the inventors
have found that such a problem can be satisfagwolived by means of the following techniques,

which can be applied independently or in any corztodm:

On the one hand, ionising both the solid and tharmphaceutical container where it is to be
deposited, as well as ionising the elements ofitteng and capping equipment that comes into
contact with the container and/or the powder, & onmore stages of the filling procedure, in
order to prevent the solid from tending to adherthé walls of the container, as well as the walls
of the container from tending to attract the spliticles, so that the only tendency of the sdid i
to fall to the bottom of the container and not bpakited on its walls. This deionisation technique
can be applied to the container and the solid séglgr as well as to the container with product
inside. This deionisation can be applied as mangdias there are filling and capping steps in the

process;

On the other hand, by controlling the potentiallegapto the ionisers, which should be such that
the resulting electrostatic charge on the contawedls and/or the dispensed solid is preferably
less than 2,000 V, more preferably less than 50&nd, most preferably less than 200 V.
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In addition, the filling of the pharmaceutical camter with the solid is preferably carried out gsin

a dispensing needle whose tip or dispensing elodaged, throughout the filling stage, at a height
between 1 to 3 mm above the surface of the solisieed on the bottom of the container, so as
to avoid turbulence that could lift the depositeticstowards the walls. Even if this turbulence
phenomenon were to occur to some extent, ionisatidooth the solid and the inner walls of the
container will make said lifted particles settleckaon the bottom of the container, without

substantial loss of product on the container walls.

Consequently, in a first aspect the invention esld@b a process for filling under sterile condition

pharmaceutical containers with solids, comprishegteps of:

a) providing a pharmaceutical container (1) hawviadls and a bottom,
b) dispensing the solid into the pharmaceuticataioer (1) by means of a dispensing needle (4),
gravimetrically checking the weight of solid disged into the container (1); and

c) sealing the pharmaceutical container with aso6),

characterised in that, in at least one of steps)and c), or a plurality thereof in any combioati

the static electric charges on the inside wallhefcontainer (1), on the solid dispensed inside th

container, and/or on any parts in contact withcitvetainer walls or with the solid dispensed inside
the container, are neutralised by means of aneoi(® to which an ionisation potential is applied

such that the electrostatic charge inside the aoentdl) after each ionisation is less than 2,000
volts. This ionisation prevents the solid dispeniséal the container from tending to adhere to the
inner walls of the container (1), which may distb amount of solid dispensed into the container,
hinder a visual assessment of the level of prodiispensed, or even cause incomplete
administration of the product to the patient.

In a second aspect, the invention relates to aaowart(1) containing a solid product, wherein the

solid product has been dispensed into the contasiag the described method.

In the case of ionisation in the rod/ring caseiorasation will be performed preferably with a

needle with or without a gas stream.

In general, throughout the present descriptiotinglis preferably carried out by means of a

dispensing needle whose tip or dispensing enccatdal, throughout the filling stage, at a height
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of 1 to 3 mm above the surface of the solid depdsiin the bottom of the container, in order to

prevent generating turbulence that could lift thkdstowards the walls of the container.

This procedure has two advantages: On the one haofdeving accuracy in the filling of
substances into a single container even when twoaoe filling stations are used, by preventing
the solid substances from sticking to the sidethefcontainer. On the other hand, ensuring the
integrity of the seal of the pharmaceutical corgginvhich is especially important in the case of
medicinal products as it prevents both the entrfoodign agents into the container that would
contaminate the product, and the leakage of theyatdo the outside affecting the effective dose

of the product.

Additionally, the present invention also solves tmblem of static charges generated by
collisions between the containers used for fillimgnether they are made of glass or polymeric
material, in a sterile environment that is gengralibject to laminar or turbulent flows which

increase the movement and dispersion of electiostiaarges.

Although the invention is generally applicable mygered solid compounds of any nature, this

procedure is particularly applicable to solids Ingvihe following particle size distribution:

Di10> 20 microns
70 microns< Dsp< 110 microns

150 microns< Dgo < 215 microns

where Do is the mean value of the particle size that diwithee population into exactly two equal
halves, with 50% of the distribution being abovis tralue, and 50% below. In general, throughout
this specification, a value denoted as "d0.X" ox™Bepresents the mass fraction of the drug with
particle sizes below the specified value, havimgrage of 0.0 to 1.0. According to this definition,
a value of d0.1 or @ means that 10% of the total mass of the druggesthas a particle size of

10 microns or less.

This is ideally applicable to solids having thddaling particle size distribution:

D1o0> 25 microns

100 microns< Dso < 155 microns
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245 microns< Dgp < 325 microns

Examples of such compounds are risperidone, paipee, fentanyl, olanzcompound activone,
letrozole, aripiprazole, anastrozole, asencompousxtivone, brexiprazole, cariprazine,

clozcompound activone, iloperidone, lurasidone,tigaeypound activone, ziprasidone, among
others including any derivatives, metabolites diss@uch as pamoate or palmitate) alone or in

combination.

Other examples of such compounds are also biocangablymers of the polylactic acid (PLA),
polyglycolic acid (PGA) types and their copolympaylactic co-glycolic acid (PLGA) including

any derivatives or copolymers, alone or in combamat

Brief description of thefigures

The figures accompanying the present inventioneséovillustrate the nature of the invention.

These figures are included for purposes of illdistraonly and should not be understood as
limiting the invention claimed herein. With respéctthe ionisation phenomenon, the present
invention proposes different methods, some of whighshown in figures 1 to 7 described below.
In order to properly interpret the figures, theigation phenomenon is represented by the
alternating positive (+) and negative (-) signsgrbey in mind that this stream of ions of different

signs may or may not be accompanied by a streasteofe carrier gas, although the latter is not

represented as such in the figures.

Figure 1. Figure 1 shows a particular embodimenthef aseptic filling and sealing process
according to the present invention, wherein thaplaaeutical container depicted is, in this case,
a male syringe (1) which remains capped with a leozap (8) throughout the process. The syringe
(1) is subjected to a first ionisation stage (ahwiihe aid of an ioniser (2), with either a ringgly
gun, curtain, blade, barrel, needle or nozzlendoaising filter, including isolators with an is@r

on the top of the isolator, although in this case@dle ioniser is shown. The male syringe (1) then
passes to the filling station (b), where the procedaf the invention may comprise multiple filling
stations, in particular if there are multiple selig be filled into the syringe. In this statiohet
syringe, which may optionally be inserted in a rgbr (7), is weighed by a weighing cell (5)
during filling, which takes place by means of a p@p(3) and a nozzle or dispensing needle (4).

After filling, the male syringe (1) is subjectedanother ionisation stage (c) by means of an ionise
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(2) provided at this stage either by a ring, rath,gurtain, blades, barrels, needle or nozzlanor

ionising filter, among which isolators with an isar on the top of the isolator can also be found,
although in this case a ring ioniser is shown. Iynthe male syringe (1) is transferred to a segli

station (d) where it is hermetically sealed attthgewith a stopper (6).

Figure 2: Shows another particular embodiment efifocess of the present invention, where the

male syringe of Figure 1 has been replaced by aleesyringe as the pharmaceutical container

().

Figure 3: Shows a particular embodiment of the @ss®f the present invention, where the syringe
has been replaced as the pharmaceutical contdinby @n Eppendorf® tube, which is subjected
to an ionisation stage (a) thanks to the preseansaid stage of an ioniser (2) whether it be a, ring
rod, gun, curtain, blades, barrels, needle or mezul an ionising filter, among which can also be
found isolators with an ioniser on the top of sawmlator, in this case a needle ioniser. It is then
transferred to the filling station (b) (there mayraultiple filling stations) where there is an e

(2) with aring, bar, gun, curtain, blades, bamekdle or nozzle, or an ionising filter, amongafhi
there may also be isolators with an ioniser ortolpeof the isolator, in this case an ionising filte
In addition to the ioniser, this stage containseaghing cell (5), a hopper (3), and a nozzle or
dispensing needle (4). Finally, after filling, tBgpendorf® tube is subjected to an ionisation
process by means of a ring, rod, gun, curtain,ddadarrel, needle or nozzle, or an ionising filter
which may also include isolators with an ionisetlo@top of the isolator, in this case a rod ionise

(2).

Figure 4: Shows a particular embodiment of the @doce of the present invention in which the
container represented is, in this case, a syrintfereedle (1) pre-capped with the nozzle cap (8)
throughout the sealing process, which is subjetdeadfirst ionisation process (a) with the aid of
an ioniser (2) which may be in the form of a ribgr, gun, curtain, blades, barrel, needle or npzzle
or an ionising filter, among which can also be fdusolators with an ioniser on the top of said
isolator, although in this case a needle ionissh®vn. The syringe with needle (1) then passes
to the filling station (b), where in the procedulescribed in the present invention there may be
multiple filling stations, in particular if thera@ multiple solids to be filled into the syringe. |
said station, the syringe with needle, which mayomyally be inserted in a cylinder (7), is weighed
by a weighing cell (5) during filling, which tak@$ace by means of a hopper (3) and a nozzle or
dispensing needle (4). After filling, the syringémneedle (1) is subjected to a further ionisation
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step (c) by means of an ioniser (2), with eitheing, rod, gun, curtain, blade, barrel, needle or

nozzle, or an ionising filter, including isolatokgth an ioniser on the top of the isolator, althbug
in this case a ring ioniser is shown. Finally, siyeinge with needle (1) is transferred to a sealing
station (d) where it is hermetically sealed attthewith a stopper (6), while it is subjected to an
additional ionisation stage by means of an ionj8gprovided at this step, with either a ring, rod,
gun, curtain, blades, barrels, needle or nozzlanaonising filter, among which isolators with an

ioniser on the top of said isolator can also benéhun this case a rod ioniser.

Figure 5: Shows another particular embodiment efpitocedure of the present invention in which
the container depicted is, in this case, a femg@liage (1) capped throughout the process with a
nozzle cap (8), which is subjected to a first iatien process (a) with the aid of an ioniser (Zhwi
either aring, rod, gun, curtain, blade, barregédie or nozzle, or an ionising filter. Next, thentde
syringe (1) passes to the filling station (b), vehémn the procedure described in the present
invention there may be multiple filling stations,particular if there are multiple solids to béefil

into the syringe. In said station, the syringe,clhinay optionally be inserted in a cylinder (7), is
weighed by a weighing cell (5) during filling, wiicakes place by means of a hopper (3) and a
nozzle or dispensing needle (4). After filling, thyinge undergoes an ionisation process (c) by
means of an ioniser (2) in the form of a ring, r@dn, curtain, blades, barrels, needle or nozzle, o
an ionising filter, including isolators with an iger on the top of the isolator, although in trase

a needle ioniser is shown. Finally, the femalergyai (1) is transferred to a sealing station (d)
where it is hermetically sealed at the top withiagppger (6) while it is subjected to an additional
deionisation phase by means of an ioniser (2),ideavat this stage, with either a ring, rod, gun,
curtain, blade, barrel, needle or nozzle, or arfibniser, among which there may also be isolators

with an ioniser on the top of the isolator, in tbése, a rod ioniser.

Figure 6: Shows another particular embodiment efaitocedure of the present invention in which
the container represented is, on this occasiomartaidge (1), is subjected to a first ionisation
process (a) with the aid of an ioniser (2) witlheita ring, rod, gun, curtain, blades, barrel, feeed
or nozzle, or an ionising filter, among which c#soabe found isolators with an ioniser on the top
of said isolator, although in the present caseedlegoniser is represented. The cartridge (1) then
passes to the filling station (b), where in thecature described in the present invention there
may be multiple filling stations, particularly ihére are multiple solids to be filled into the
cartridge. In this station, the cartridge is wejby a weighing cell (5) during filling, which take

place by means of a hopper (3) and a nozzle oedspg needle (4). Finally, the cartridge (1),
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which may optionally be inserted in a cylinder (8)transferred to an ionisation station where an

ioniser (2) will act, with either a ring, rod, guayrtain, blades, barrel, needle or nozzle, or an
ionising filter, or an isolator with an ioniser d¢ime top of the isolator, where in this case a rod

ioniser is shown.

Figure 7: Shows a particular embodiment of the @secof the present invention in which the
container represented is, in this case, a pradffiéenale syringe (1) which is first subjected to an
ionisation process (a) with the aid of an ionisBrwith a ring, rod, gun, curtain, blades, barrels,
needle or nozzle, or an ionising filter, among vahtan also be found isolators with an ioniser on
the top of said isolator, although in the presesiecone with a ring is represented. After this the
syringe, which is filled at its threaded end, isdted in the filling station (b), where in the pees
described in the present invention there may bdiphalffilling stations, particularly if there are
multiple solids to be filled into the syringe. Inig station, the syringe, which may optionally be
inserted in a cylinder (7), is weighed by a weighaell (5) during filling, which takes place by
means of a hopper (3) and a nozzle or dispensiedi@€4). After filling, the female syringe (1)
is subjected to a further ionisation phase (c) leans of an ioniser (2) with either a ring, rod, gun
curtain, blades, barrels, needle or nozzle, omaising filter, which may also include isolators

with an ioniser on the top of the isolator (in thése a rod ioniser).

Detailed description of theinvention

Filling of solid substances either by volumetricgravimetric filling such as powder, granules,
pellets, nanoparticles or microparticles in smhtupnaceutical containers such as vials, capsules,
ampoules, single-dose devices, inhalers, bottlésteb cartridges, sachets, bags, test tubes,
Eppendorf® type tubes and syringes (with male ordie, threaded or non-threaded nozzles) and
of different materials, such as plastics of difféar&composition, such as polyolefins and
cyclopolyolefins, polypropylene, polybutadiene, y&ihylene, polystyrene, polyvinyl chloride,
polyacrylonitrile, polyamides, etc., polyestersr{taaning the ester functional group in its main
chain), poly(ethylene terephthalate), polycarbonaieylic polymers (poly(methyl methacrylate),
polyacrylonitrile), thermoplastic resins (polyadstaand polyhaloethylenes), polyurethanes,
formaldehyde resins (phenol resin, urea resin)nppkasts, aminoplasts, thioplasts, duroplastic
resins (unsaturated polyester, polyurethanes),vpolljdene silicones, cellulose derivatives,
polycarbonates, and mixtures thereof, etc., whis@ alternatively the container can be made of

metal, e.g. steel or titanium suitable for drug adstration, or glass, among others, is currently a
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serious problem for the pharmaceutical industry tuthe great drawback of adherence of these

substances to the walls of the sealing area ofctimgainers used. This adherence results in
significant inconveniences for the cited industry it must comply with the regulations indicated
in the various international Pharmacopoeias, intesidto complying with good manufacturing
practices (GMP). The present invention addressesithwbacks related to the adhesion of said
solid substances to the walls of containers usefilling, as this adhesion hinders both the fifjin
and the aseptic sealing processes. For the adeimig and sealing process referred to in the

present invention, only solid substances such@setinentioned above are used.

The international Pharmacopoeias require for asdifiing and sealing the presence of large air
flow streams (unidirectional or turbulent regimegnsure the removal of any extraneous particles
that may contaminate the final product. The usthede airflow streams makes filling with solids
quite difficult, as a disturbance is generated ttaises the solid to adhere to the walls of the

container used for filling.

As the solid substances dispensed adhere to the @fahe container sealing area, they are not
able to coalesce in the mouth area of the contathas preventing the necessary sealing from
being achieved. This lack of sealing leads to temosis problems: the loss of doses of the solid

substance dispensed and the contamination of titainer used for filling.

The loss of doses leads to inaccuracy in the adtnation of the pharmaceutical product, as the
solid substances adhering to the walls of the @oetasealing area will be measured by the
weighing cell indicating the precise amount of proiko be administered to the patient, but when
it is administered to the patient, they will raseia lower dose than indicated, as the solid
substances adhering to the sides of the contailarat/be administered and will remain stuck to

the sides of the container.

With regard to the contamination of the contaimat has been used for filling, this is perhaps the
most serious of the drawbacks that can result fitmenlack of airtightness caused by substance
adhering to the walls of the sealing area, adetts the integrity of the medicinal product and ha
an impact on the health of the patient receivirgy pharmaceutical product. When sealing the
container with the stopper, if the walls of the t@dmer have solid substances adhered to the sealing
area, these substances will remain in this ares tfée container is sealed, which means that the

stopper cannot ensure the integrity of the sealedyct, as any kind of substance from the
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environment could enter the product after the aagppitage. Microbial contamination is a very

serious issue for pharmaceutical companies, asgraducts are ideal breeding grounds for micro-
organisms such as bacteria, fungi or yeasts. Aré¢tieally sterile but contaminated product can
lead to deterioration of the product, loss of thedpct's potential, pyrogenic reactions after
administration to the patient, particularly in paeral administration, infection and colonisation
of micro-organisms in the patient, with the risk sefcondary infection. Any micro-organism,

whether pathogenic or non-pathogenic, found inppssedly sterile pharmaceutical product is a

hazard.

In view of the significant problems caused by thekl of sealing, the present invention offers a
solution to the adherence of solid substancesetgittes of the sealing area of the pharmaceutical
container by achieving the sealing of said subgtaihwo methods are used to promote the sealing
of the solid substances, namely the control oh#ight of the dispensing needle and the ionisation
of both the pharmaceutical container used fomfilland the solid substance to be dispensed, as
well as the ionisation of the elements of the dispeg and capping equipment that come into

contact with the syringe and/or the powder.

As mentioned in the section on the prior art, treeea number of factors that affect the adhesion
of solids to the inner walls of the container, agpavhich is the length of the nozzle. The longer
the nozzle and the closer it is to the top levgd@ivder in the container, the less kinetic enetgy i
will have. In addition, the nozzle carries the pewdway from the surface of the sealing walls.
The inventors of the present invention have fourad the ideal distance between the powder and
the nozzle tip depends on the dosage, dispendim@md density of the powder, although typically
it is between 1 and 3 mm, more preferably arounch2ithe present invention proposes several
options regarding the height of the nozzle:

-The first of these is based on having a nozzlé ait exact height (h) of the nozzle measured
from the bottom of the container. In this case,ftlie@g process is carried out at the rear of the
container, i.e. when the container is a syringehatmouth or end with the largest diameter. A
minimum height h between the solid to be dispermed the nozzle must always be kept,

specifically 2 mm.

-The second option is to always keep the nozzenaihimum distance of h =2 mm from the solid

substance being dispensed into the container.méibod would mean that the nozzle would not
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be a fixed element, but instead be mobile and cbaldaised and lowered as the filling process

takes place, always maintaining a distance of 2from the solid substance.

-An alternative to the above could be that the lebe provided with a containment element to

prevent the powder from dispersing, during fillidpove the area being filled.

With regard to the ionisation, the approach rebesthe solution for preventing electrostatic

charges contained in both the pharmaceutical aoeitéad be filled and in the solid substance that
will be used to fill it. The container walls andetholid have static charges. If these chargesfare o
opposite signs, the solid will adhere to the inmals of the container. For this reason, both the

container and the solid are ionised.

There are two types of electrostatic charges, negaharges which are electrons of the atoms of
the chemical elements, and positive charges whielequivalent to the action of the protons of
the atomic nucleus deprived of the electrons of l#s¢ shell. Electrons on the surface of an
insulating material cannot be easily dissipate@smthey have a conductive path to ground, which
is why the cylinder is a conductive element as meetd above. As they cannot circulate easily,
they give rise to what is known as static eledlyidelectrons are free to move from molecule to
molecule in conductors, but protons are inseparibla the atom and cannot move unless the
atom itself moves. The amount of electrostatic gaalepends on the position or distance relative
to each other of the materials in the series ansigh is determined by the propensity of a mdteria

to give up or gain electrons, which is what theeseactually indicates.

The present invention uses any type of ioniserhsaga ring, rod, gun, curtain, blade, barrel,
needle or nozzle, or an ionising filter, includisglators with an ioniser on the top of the isalato
For example, a rod can be used to ionise and risetkath the environment and the air flow, thus
eliminating static charges. The ioniser can be @m@nted in practice by means of a sterile carrier
gas stream, such as compressed air or nitrogepréferably using a nitrogen stream, which has
the following functions and/or advantages:

-This nitrogen current serves as a vehicle forld@pg the ions generated at the electrodes of the
ionisation elements that ionise the surroundingpaducing ions that are carried away by the N
current. These positive and negative ions are gégeby supplying alternating current which, via

a transformer, reaches values of up to 8,000 weits an almost negligible current (4mA).
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Surfaces treated in this way end up having a nlethieage due to the recombination of charges of

different signs and repulsion of charges of likgnsi

-Generation of an inert atmosphere inside the ooerts: by displacing the oxygen inside the
containers, thus preserving the product from thdaike effect thereof. The introduction of an
inert gas into a vessel, known as inerting, is thasethe reduction of the percentage of oxygen

below the limiting oxygen concentration (LOC),

-Carrying means in the sweeping effect inside trgainers. Alternating ion generation eliminates
the static forces that adhere the powder to théagwer walls. This makes the solid remain in its
position without adhering to the container or betwéhe solid particles themselves. Then a slight

air flow (0.1-0.8 I/min) performs a sweeping effegth the now disaggregated solid.

With respect to the ionisation phenomenon, theguremivention proposes different methods for
carrying it out, shown in the accompanying figutesg, in which the pharmaceutical container is
represented in a non-limiting manner as a malemiafe syringe, a syringe with needle, a cartridge
or carpule, or an Eppendorf® tube. lonisers candsa with any type of ioniser (whether or not
accompanied by a stream of sterile carrier gagh) s1$ a ring, rod, gun, curtain, blade, barrel,
needle or nozzle, or an ionising filter, includisglators with an ioniser on the top of the isalato
such as a rod, to ionise and neutralise both thieagmment and the airflow, thus eliminating static
charges. In the case of isolators, and accordirg poeferred embodiment, prior to the dosing
operation described in the present invention, Isation with nebulised or vaporised hydrogen

peroxide or a mixture of hydrogen peroxide withgoetic acid is required.

When the pharmaceutical container is removed flaniray, it has a very high electrostatic charge
(more than 30,000 Volts). This is due to the camsfiaction between the container and the tray.
That is why, as shown in the various figures, lagfore the container is inserted into the cylinder
and after it has been inserted, the containerpraferably exposed to an ioniser of any type and
to a stream of sterile carrier gas. This gas camitbegen, which carries ionised air molecules, or
compressed air, which hits the inside of the comtaas well as the sealing area in order to suppres

the electrostatic charge they have.

Figure 1 shows a general procedure for aseptindilbf a container comprising several steps:
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The container (1), optionally inserted in a suppgrcylinder (7) and capped with a nozzle cap

(8), is subjected to an ionisation stage (a) bymaes an ioniser (2), of any type, e.g. ring, rod,
gun, curtain, blades, barrel, needle or nozzlandonising filter, which may also include isolator
with an ioniser on the top of the isolator, or alger type of ioniser. The ioniser (2) is used to
remove the electrostatic charge from the contdonén on the inside walls and in the sealing area.
This ioniser may or may not be applied togethehwitsterile stream of a carrier gas such as
nitrogen, carrying ionised air molecules, or corspesl air carrying ionised air molecules,
although more preferably a nitrogen stream carryamgsed air molecules is used. The nitrogen
stream carrying ionised air molecules that is usedhes both the inside of the container and the
sealing area. By these two ionisation processeagsg@tion with ioniser and the optional application
of a sterile gas stream), the electrostatic chargt®e container are removed so that the container

can be filled.

After the ionisation process (a), the syringe @gges to the aseptic filling station (b). In thége

the aseptic filling of the container (1) with thalid substance is carried out. This process reguire
the use of a hopper (3) containing the solid sulagtao be dispensed and a dispensing needle or
nozzle (4) through which the solid substance ipahsed. A weighing cell (5) is also required to
measure accurately the amount of solid substaratagiispensed. This station may or may not
have a stream of a sterile carrier gas, such apms®ed air or nitrogen, that carries ionised air
molecules, preferably nitrogen carrying ionisedraolecules to provide a vehicle for the ions.
There are as many filling stations as productsoankinations thereof will be filled.

After filling the container (1) with the solid, i subjected to a deionisation stage (c) by meéns o
a deioniser (2), which may be a ring, rod, guntaiar blades, barrels, needle or nozzle, or an
ionising filter, including isolators with an ionisen the top of the isolator. Together with the

ioniser, a stream of a sterile carrier gas sucboagpressed air or nitrogen carrying ionised air
molecules may or may not be applied; preferablypgen carrying ionised air molecules is used

to prevent the solid from adhering to the wall$hef sealing area of the container (1).
Finally, there is the aseptic sealing station\dhere the stopper (6) is inserted to seal the awarta
The latter station may or may not use a streamsté€rdle carrier gas such as compressed air or

nitrogen, preferably carrying ionised air molecules

Figure 2 shows another embodiment of the ionisgiraicess consisting of four stages:
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The first stage consists in an ionisation proca¥sifnilar to that shown in figure 1, in which a
stream of a sterile carrier gas, such as nitrogerying ionised air molecules or compressed air
carrying ionised air molecules, may or may notrteoduced into the container (1), the syringe
having been previously capped with the nozzle 8@d optionally introduced into the carrier
cylinder (7). This sterile carrier gas stream isdug1 conjunction with an ioniser (2), whether in
the form of a ring, rod, gun, curtain, blade, bameedle or nozzle, or an ionising filter, which
may also include isolators with an ioniser on the of the isolator. The stream and ioniser (2)
reach both the bottom of the container (1) andsteding zone; in the present figure, the sterile
carrier gas stream used is preferably a nitrogesaist carrying ionised air molecules. After

applying this stream, the container is free of tetetatic charges in order to start filling.

In the second stage of the described processotitainer (1) passes to the aseptic filling station
(b) where aseptic filling with the solid is carriedt. In this station there are several elemerthk su
as: a hopper (3) in which the solid substance tdiggensed is located, a dispensing needle or
nozzle (4) in charge of dispensing the solid, ametmhing cell (5) to control the exact amount of
solid that is dispensed. There are as many fillitagions as products or combinations thereof will
be filled. In order to ensure the cleanliness efghaling zone, a third stage is used which cansist
in an ionisation stage (c) where an ioniser (2sisd, which may be a ring, rod, gun, curtain, blade
barrel, needle or nozzle, or an ionising filter,cerm which there may also be isolators with an
ioniser on the top of the isolator, where a stredirsterile carrier gas such as nitrogen carrying
ionised air molecules or compressed air may or ntybe applied as well in order to break the
adhesion of the solid to the sides of the contamdre sealing zone. Preferably, a nitrogen stream
carrying ionised air molecules is used to serva ashicle for ion displacement and as a carrier
means in the sweeping effect, thus obtaining tisgele sealing phenomenon in this station. There

will be different numbers of ionisation stationgaing to the needs of each product.

Finally, the last stage consists in a sealing stdgen which the container is sealed with a stappe
(6). A sterile carrier gas stream such as nitrogeeferably carrying ionised air molecules, may
or may not be used at this stage, because althitbegealing area is clean of solids, it is necgssar
to ensure that the container is completely cleahthat none of the dispensed solids adhere to the
stopper used for sealing and to the container vdaiésto the electrostatic charges created by the

friction when the container is placed in the sealer
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Figure 3 shows another particular realisation efitmisation process, comprising the following

steps:

The container (1) is subjected to an ionisatiorcess (a), by means of an ioniser (2) which can
be a ring, rod, gun, curtain, blade, barrel, needi@ozzle, or an ionising filter, including isclas$

with an ioniser on the top of the isolator. Thisiger may or may not be applied together with a
sterile carrier gas stream such as nitrogen cayigimsed air molecules or compressed air carrying
ionised air molecules, although more preferablyt@gen stream carrying ionised air molecules
is used. The ioniser (2) is used to remove thetrelstatic charge from the container both on the
inside walls and in the sealing area. In additibe,nitrogen stream carrying ionised air molecules
used reaches both the inside of the container badsé¢aling area; with these two ionisation

processes, the electrostatic charges on the centaia eliminated so that it can then be filled.

Subsequently, after this ionisation phase (a)ctrgainer (1) passes to the aseptic filling station
(b) where it is aseptically filled with the solith this station there are several elements sueh as
hopper (3) where the solid substance to be dispesdecated, a dispensing needle or nozzle (4)
in charge of dispensing the solid, a weighing ¢&llto control the exact amount of solid that is
dispensed and an ioniser (2) which can be a riaug,dun, curtain, blades, barrel, needle or nozzle,
or an ionising filter, among which there can alsoisolators with an ioniser on the top of the
isolator. This station may or may not have a streémsterile carrier gas, such as compressed air
or nitrogen, that carries ionised air moleculesfgnably nitrogen carrying ionised air molecules
to provide a vehicle for the ions. This ensures tha dispensed solid does not remain in the
sealing zone. There will be as many filling stati@s there are products or combinations thereof

to be filled, as well as as many ionisation staggerecessary.

After the container (1) has been filled with théicm the filling station (b), in order to ensuitee
cleanliness of the sealing area of the contairefdbt stage is carried out, which is an ionisation
process (c) using an ioniser (2) either in the fofra ring, rod, gun, curtain, blades, barrel, heed
or nozzle, or an ionising filter, including isolasowith an ioniser on the top of the isolator which
may or may not act in conjunction with a streanstefrile carrier gas such as nitrogen carrying
ionised air molecules or compressed air in orddréak the adhesion of the solid to the sides of
the container in the sealing zone. Preferablyt@gen stream carrying ionised air molecules is
used to serve as a vehicle for ion displacementaralcarrier means in the sweeping effect, thus

obtaining the desired sealing phenomenon in tlatost. There will be different numbers of
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ionisation stations according to the needs of @acHuct.

Figure 4 shows another particular embodiment optioeedure described in the present invention:

The container (1), optionally inserted in a suppgrtylinder (7) and capped with the nozzle cap
(8), is subjected to an ionisation process (a) bams of an ioniser (2), of any type in the form of
a ring, rod, gun, curtain, blades, barrel, needleazzle, or an ionising filter, which may also
include isolators with an ioniser on the top of id@ator, or any other type of ioniser. This iamnis
may or may not be applied together with a sterdaier gas stream such as nitrogen carrying
ionised air molecules or compressed air carryimgsied air molecules, although more preferably
a nitrogen stream carrying ionised air moleculegsied. The ioniser (2) is used to remove the
electrostatic charge from the container both onrtkiele walls and in the sealing area. In addition,
the nitrogen stream carrying ionised air molecuissd reaches both the inside of the container
and the sealing area; with these two ionisatiocgsees, the electrostatic charges on the container

are eliminated so that it can then be filled.

After this ionisation phase (a), the containergases to the aseptic filling station (b) wheis it
aseptically filled with the solid. This process u@gs the use of a hopper (3) containing the solid
substance to be dispensed and a dispensing neatiezle (4) through which the solid substance
is dispensed. A weighing cell (5) is also requitedmeasure accurately the amount of solid
substance that is dispensed. This station may gmmishave a stream of a sterile carrier gas, such
as compressed air or nitrogen, that carries iongeanolecules, preferably nitrogen carrying
ionised air molecules to provide a vehicle for tbes. There are as many filling stations as

products or combinations thereof will be filled.

After the container (1) has been filled with thédm the filling station (b), in order to ensuieat

the sealing area of the container is clean, a #tade is carried out, which is an ionisation pssce
(c) in which an ioniser (2) is used, either in them of a ring, rod, gun, curtain, blades, barrel,
needle or nozzle, or an ionising filter, among whhisolators with an ioniser on the top of the
isolator can also be found. This ioniser may or mai act together with a stream of a sterile
carrier gas such as nitrogen carrying ionised ailegules or compressed air, in order to break the
adhesion of the solid to the sides of the contaimére sealing area. Preferably, a nitrogen stream
carrying ionised air molecules is used to serva ashicle for ion displacement and as a carrier

means in the sweeping effect, thus obtaining tisgel® sealing phenomenon in this station. There
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will be different numbers of ionisation stationsaiding to the needs of each product.

Finally, the container (1) passes to the sealiatiost (d) where it is sealed with a stopper (6). In
this stage an ioniser (2) is used which may baerform of a ring, rod, gun, curtain, blade, barrel
needle or nozzle, or an ionising filter, among vkhilcere may also be isolators with an ioniser on
the top of the isolator which may or may not agetther with a stream of sterile carrier gas such
as nitrogen, preferably carrying ionised air molesubecause, although the sealing area is clean
of solid substances, it is necessary to ensurghlkeatontainer is completely clean and that none
of the dispensed solid substances adheres todppestused for sealing and to the walls of the
container due to the electrostatic charges crdayefdction when the container is placed in the

sealing machine.

Figure 5 shows another particular embodiment optibeedure described in the present invention.

The container (1) which has been capped with ttazleacap (8) and optionally inserted into a
support cylinder (7) is subjected to an ionisatioocess (a) by means of an ioniser (2), whether
in the form of a ring, rod, gun, curtain, bladesrbh needle or nozzle, or an ionising filter,
including isolators with an ioniser on the top bktisolator, which may or may not be in
conjunction with a sterile carrier gas stream sasmhitrogen carrying ionised air molecules or
compressed air carrying ionised air molecules,nboite preferably nitrogen carrying ionised air
molecules. The ioniser (2) is used to remove tbketastatic charge from the container both on
the inside walls and in the sealing area. In aoldjtthe nitrogen stream carrying ionised air
molecules used reaches both the inside of the io@ntand the sealing area; with these two
ionisation processes, the electrostatic chargéseooontainer are eliminated so that it can then be
filled.

After this ionisation process (a), the containgrgdsses to the aseptic filling station (b) where i
is aseptically filled with the solid. In this stati it is necessary to use several elements suah as
hopper (3) where the solid substance to be dispesdecated, a dispensing needle or nozzle (4)
in charge of dispensing the solid, and a weighigy(6) to control the exact amount of solid that
is dispensed. This station may or may not havesast of a sterile carrier gas, such as compressed
air or nitrogen, that carries ionised air moleculpeeferably nitrogen carrying ionised air
molecules to provide a vehicle for the ions. Thiswees that the dispensed solid does not remain

in the sealing zone. There are as many fillingatatas products or combinations thereof will be
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filled.

After this filling stage (b), the container is seitjed to an ionisation stage (c) in which the ienis

(2) may be in the form of a ring, rod, gun, curfditades, barrel, needle or nozzle, or an ionising
filter, which may also include isolators with amiser on the top of the isolator, which may or
may not be in conjunction with a sterile carries g&ream such as nitrogen carrying ionised air
molecules or compressed air carrying ionised alemues, although more preferably the nitrogen

stream carrying ionised air molecules is used.

Finally, the container (1) passes to the sealiatiost (d) where it is sealed with a stopper (6). In
this stage an ioniser (2) is also used which mainltke form of a ring, rod, gun, curtain, blade,
barrel, needle or nozzle, or an ionising filter,cerm which there may also be isolators with an
ioniser on the top of the isolator which may or may act together with a stream of sterile carrier
gas such as compressed air or preferably nitrogieying ionised air molecules, because, although
the sealing area is clean of solid substancess itecessary to ensure that the container is
completely clean and that none of the dispensad sobstances adheres to the stopper used for
sealing and to the walls of the container due ¢odlectrostatic charges created by friction when

the container is placed in the sealing machine.

Figure 6 shows three stages:

In the first stage the container (1) is subjectedrt ionisation process (a) by means of an ioniser
(2), whether in the form of a ring, rod, gun, curfdlade, barrel, needle or nozzle, or an ionising
filter, including isolators with an ioniser on th&p of the isolator, which may or may not be in
conjunction with a sterile carrier gas stream sasmitrogen carrying ionised air molecules or
compressed air carrying ionised air moleculespalifin more preferably nitrogen carrying ionised
air molecules is used. The ioniser (2) is use@toave the electrostatic charge from the container
both on the inside walls and in the sealing aneaddition, the nitrogen stream carrying ionised
air molecules used reaches both the inside of ahéamer and the sealing area; with these two
ionisation processes, the electrostatic chargéseoontainer are eliminated so that it can then be
filled.

After this ionisation process (a), the containgrgdsses to the aseptic filling station (b) where i

is aseptically filled with the solid. This processjuires the use of a hopper (3) containing thiel sol
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substance to be dispensed and a dispensing needieae (4) through which the solid substance

is dispensed. A weighing cell (5) is also requitedmeasure accurately the amount of solid
substance that is dispensed. This station may gpmwighave a stream of a sterile carrier gas, such
as compressed air or nitrogen, that carries iongeanolecules, preferably nitrogen carrying

ionised air molecules to provide a vehicle for thes. There are as many filling stations as

products or combinations thereof will be filled.

Lastly, the container (1) passes to the ionisattation. In this stage an ioniser (2) is used which
may be in the form of a ring, rod, gun, curtairgd®, barrel, needle or nozzle, or an ionisingrfilte
among which there may also be isolators with ams@mon the top of the isolator which may or
may not act together with a stream of sterile eargas such as nitrogen, preferably carrying
ionised air molecules, because, although the geatia is clean of solid substances, it is necgssar
to ensure that the container is completely cleahthat none of the dispensed solid substances
adheres to the stopper and to the walls of theaowert due to the electrostatic charges created by

friction when the container is placed in the sephmachine.

Figure 7 shows a particular embodiment of the ptace described in the present invention:

The container (1) already capped with a stopper(@) optionally inserted in a cylinder (7) is
ionised in an ionisation stage (a) by means obaiser (2) in the form of a ring, rod, gun, cunmtai
blade, barrel, needle or nozzle, or an ionisingrfjilamong which can also be isolaters with an
ioniser on the top of said isolator. This statioaynor may not have a stream of a sterile carrier
gas, such as compressed air or nitrogen, thatesaiohised air molecules, preferably nitrogen

carrying ionised air molecules to provide a vehfolethe ions.

The container is then placed in the aseptic filstation (b), where it is aseptically filled withet
desired solid with the nozzle part. In this statitis necessary to use several elements, such as a
hopper (3) where the solid substance to be dispesdecated, a dispensing needle or nozzle (4)
in charge of dispensing the solid, and a weighilf(8) to control the exact amount of solid that

is dispensed. There may or may not be a streansiafrie carrier gas, such as compressed air or
nitrogen, that carries ionised air molecules, pedfly nitrogen carrying ionised air molecules to
provide a vehicle for the ions. This ensures thatdispensed solid does not remain in the sealing
zone. There are as many filling stations as pradoctombinations thereof will be filled.
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After the container (1) has been filled with thédo the filling station (b), in order to ensuieat

the sealing area of the container is clean, a §itegje is carried out, which is an ionisation pssce
(c) in which an ioniser (2) is used, either in fbem of a ring, rod, gun, curtain, blades, barrel,
needle or nozzle, or an ionising filter, among whhisolators with an ioniser on the top of the
isolator can also be found. This ioniser may or matybe next to a stream of a sterile carrier gas
such as nitrogen carrying ionised air moleculesomnpressed air, in order to break the adhesion
of the solid to the sides of the container in thaling area. Preferably, a nitrogen stream carrying
ionised air molecules is used to serve as a vefocl®n displacement and as a carrier means in
the sweeping effect, thus obtaining the desiretirgephenomenon in this station. There will be

different numbers of ionisation stations accordimghe needs of each product.

In the preferred embodiments shown in the figuaesadditional ionisation stage of the container
can be executed after filling with the solid subs@and immediately prior to sealing with the
stopper. Preferably, the ionisation must be peréatralso when the container is empty, before it
is filled with the solid substance, and more praiity every station of the filling and sealing stati
must include ionisers to ionise both the contamed the solid substance, thereby preventing
adherence of the latter to the inner walls and emguhe cleanliness of the container. These
ionisers may be of any type, such as ring, rod, gurtain, blade, barrel, needle or nozzle, or an
ionising filter, among which can also be isolaterth an ioniser on the top of said isolator. To aid
the dosing, a stream can be used of a sterileecgais such as compressed air or nitrogen, carrying
ionised air molecules, as it provides a vehicledmplacement of the ions, generates an inert
atmosphere, and provides a carrier means in themng effect. This nitrogen current carrying
ionised air molecules is used in the ionisatiotiata together with an ioniser. More preferably,

it is used in all the stations of the asepticrfdliand sealing process.

Examples

The following specific examples are provided taistrate the nature of the present invention.
These examples are included for purposes of iitistn only and should not be understood as

limiting the invention claimed herein.

These examples use as containers cartridges arlesygyringes with a needle or with a catheter
cone, Luer cone, or Luer lock cone; all of themhwat male tip or female tip and Eppendorf®

tubes, as excipients biocompatible polymers of R&A (lactic or glycolic acid) and PLA
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(poly(lactic acid)) type, and as active ingredieRisperidone and Letrozole respectively.

Example 1: Filling of a 50 mg dose of Risperidama syringe with a male nozzle or male syringe.

In this example, two products must be filled ipharmaceutical container, specifically in a glass
syringe with a male nozzle that has been precapjithdthe nozzle cap (8). The products to be
filled are the excipient PLA and the active ingediLetrozol, specifically a 50 mg dose. It should
be noted that the filling process takes place msidigid-walled aseptic isolator. Before starting
the filling process, all the equipment must be rtlaad sterile. For this purpose the equipment is
previously sterilised with nebulised or vaporisgditmgen peroxide, or with a mixture of hydrogen

peroxide and peracetic acid.

The isolator comprises two main sections: (i) thensfer chamber (TC), which is a chamber that
facilitates loading sterile materials to and frane tworking chamber of the isolator, as all the
materials and tools loaded in the sterile isolatast be previously sterilised; and (ii) the workin

chamber (MC), which contains filling equipment tbe excipient and the active ingredient, and a

syringe capping or sealing unit.

To start the filling the male syringes (1) and tags (6) are taken, both sterile, delivering said
caps to the operator in the capping or sealingostdtl) so that they are inserted in the syringe
sealing machine. There are as many filling statasmgroducts or combinations thereof will be
filled.

Both the PLA used as excipient and the Letrozobdwss active ingredient are delivered to the
operators at the filling station (b), who load thientheir respective hoppers (3). The male syringes
(1) that will be used for filling undergo an ionigen process from the rear part of the syringes or
from the collar of the syringes using a needleseni(2). In this way the male syringes (1) are
ionised (a) to eliminate the electrostatic charggde them and in the sealing area of the syringe

body. The male syringe (1) is then placed upsidendiaside a cylinder (7).

The cylinder (7) containing the ionised male syeirit) is directed towards the filling station (b)
to fill with PLA. The male syringe (1) is placedtime weighing cell (5), taring its weight to zero.
After this, the male syringe (1) is filled at thedgproximal to the collar with 90 mg + 30% of PLA.

Filling is carried out with a dispensing needlenozzle (4), both made from a non-conducting
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material. The male syringe (1) is continuously vkeid during filling so that the system can be

controlled to stop filling when the desired weigdprecisely reached, in this case between 90 mg
+ 30%.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 1075 volts.

After the filling station (b) with the PLA excipigrthe male syringe (1) is subjected to an ionisati
process (c) using a ring ioniser located on thesidatof the syringe to facilitate sealing by
preventing the PLA from adhering to the walls of thale syringe (1). During this process, the
presence of a stream of nitrogen or sterile cag#@s with ionised air molecules is necessary to

displace the ions and act as a carrier for the powaeeping effect.

After this process, the electrostatic charge ingieeinner walls of the container (1) is measured

and the measurement obtained is 775 volts.

Once the excipient has been filled and ionisedcthieder (7) with the male syringe (1) filled
with PLA is placed in the filling station (b) inaer to fill it with 50 mg + 30% of Letrozole. The
cylinder with the male syringe (1) is placed in tieighing cell (5) where it is tared before filling
with the active product. The male syringe (1) istawiously weighed during filling so that filling
can be stopped once the desired weight has beemecka

After this filling process of the male syringe (lt)is subjected to another ionisation process (c)
with the help of a ring ioniser (2) to prevent btk excipient and the active ingredient with which
the male syringe (1) has been filled from adhetinipe walls of the male syringe (1). This process
requires the presence of a stream of nitrogenesilestcarrier gas with ionised air molecules to

displace the ions and act as a carrier for the powaeeping effect.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 645 volts.

After filling with the active ingredient and subsmot ionisation, the cylinder (7) with the male
syringe (1) passes to the sealing station (d) wtiexestopper (6) is fitted. This process requires

the presence of a stream of nitrogen or sterileeragas carrying ionised air molecules to displace



10

15

20

25

30

31
the ions and act as a carrier.

After this process, the electrostatic charge intieeinner walls of the container (1) is measured

and the measurement obtained is 375 volts.

In this way the desired sealing phenomenon is @eli@and the cleanliness of the sealing area
inside the syringe body at the distal end of thezteothereof is ensured. It also prevents both PLA
and Letrozole from sticking to the stopper (6) usmdsealing and to the walls of the container

due to the electrostatic charges created by th&dini created when the container is placed in the

sealer.

Once the male syringe has been filled and sedal@ani be placed on a tray with the rest of the
filled and sealed syringes.

or female syringe of plastic material.

In this second example, PLA is also used as extipied Letrozole as active ingredient for a dose
of 400 mg, and the filling process also takes piasile a rigid-walled aseptic isolator in the same

way as in example 1.

Both the PLA used as excipient and the Letrozobdwss active ingredient are delivered to the
operators at the filling station (b), who load tharto their respective hoppers (3), in this case
without the hoppers being made of insulating matefihe female syringes (1), pre-capped with
the nozzle cap (8), that will be used for fillingeaarranged under a stream of nitrogen or sterile
carrier gas carrying ionised air molecules; a neeuhiser (2) is added to this process, such that
the female syringes are ionised (a) to eliminate @lectrostatic charge inside them and in the

sealing zone.

The cylinder (7) containing the ionised female 1sgd (1) is directed towards the filling station (b)
with PLA. The female syringe (1) is placed in theighing cell (5), taring its weight to zero. After
this, the syringe (1) is filled from the back o&tkyringes or from the collar part of the syringes
with an amount of 500 mg + 30% PLA, this fillingdene by means of a nozzle (4) or dispensing
needle, which is not made of insulating materidle Eyringe (1) is continuously weighed during

filling, so that the system can be controlled tmpstilling when the desired weight, in this case
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between 500 mg + 30%, is reached. During this m®tee presence of a stream of nitrogen or

sterile carrier gas with ionised air moleculeseiguired to displace the ions and provide a carrier

in the sweeping effect.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 1770 volts.

Subsequently, the cylinder (7) with the femalersyei (1) filled with PLA undergoes an ionisation
process (c) before being filled in a second fillstgtion (b) with the active ingredient Letrozole.
For the ionisation, a ring ioniser (2) is useddoise the PLA adhering to the walls of the sealing
area of the syringe (1). A stream of nitrogen erik& carrier gas carrying ionised air molecules is
also used to serve as a vehicle for the displaceofathe ions and as a carrier in the sweeping
effect, thus achieving the desired sealing phenamé&nthis ionisation process.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 975 volts.

After ionisation, the cylinder (7) with the femalgringe (1) filled with PLA is placed in the fillin
station (b) with 400 mg = 30% of the active ingeatdiLetrozole. The cylinder (7) with the female
syringe (1) is placed in the weighing cell (5) wdet is tared before filling with the active
ingredient, and then filling with Letrozole begifi$e syringe (1) is continuously weighed during

filling so that filling can be stopped once theidas$ weight has been reached.

It is then transferred to an ionisation stationifc)vhich a ring ioniser (2) is used to prevent

adherence of both the excipient and the activetanbs to its walls.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured
and the measurement obtained is 895 volts, astbettispensing needle and the hopper are not

insulating materials.

After filling with the active ingredient and subseat ionisation, the cylinder (7) with the female
syringe (1) (d) is filled with the active ingredieand a stopper (6) is fitted in it. This process
requires the presence of a stream of nitrogeneoilescarrier gas carrying ionised air molecules

to displace the ions and act as a carrier for tvder. By this means, the desired sealing
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phenomenon is achieved and the cleaning of thengeatlea inside the syringe body is ensured to

leave a clean area in which the stopper is inseifi@dhermore, it prevents both PLA and Letrozole
from adhering to the stopper (6) used for sealing t the walls of the container due to the

electrostatic charges created by friction whencth@ainer is placed in the sealer.

At this point, the electrostatic charge inside itheer walls of the container (1) is measured and

the measurement obtained is 495 volts.

Once the syringe filling process is completed anths been sealed, the syringe can be placed on
a tray with the rest of the filled and sealed syeis

Example 3: Filling of a 50 mg dose of LetrozoleEippendorf® tubes.

In this example PLA is used as excipient and Leti®as active ingredient, for a dose of 50 mg.
It should be noted that the filling process taklex@ inside a rigid-walled aseptic isolator, as in

the previous examples.

Both the PLA used as excipient and the Letrozobduss active ingredient are delivered to the
operators at the filling station (b), who load thentheir respective hoppers (3). The Eppendorf®
tubes (1) to be used for filling are arranged uradgiream of nitrogen or sterile carrier gas cagyi

ionised air molecules; a needle ioniser (2) is dddethis process and the Eppendorf® tubes (1)

are ionised to remove the electrostatic chargeléiem and in the sealing zone.

At this point the electrostatic charge inside tin@er walls of the container (1) is measured and the
measurement obtained is 695 volts, as the tubaderaf insulating material and the dimensions
of the tube are significantly different from therisges, as they are wider and shorter than the

syringes of examples 1 and 2.

The ionised Eppendorf® tube (1) is led to therfdlistation with 50 mg + 30% Letrozole. The
Eppendorf® tube (1) is placed in the weighing ¢&)] taring its weight to zero. The Eppendorf®
tube (1) is then filled with the active ingredidng means of a nozzle (4) made of insulating
material. The Eppendorf® tube (1) is continuoussigihed during filling, so that the system can
be controlled to stop filling when the desired weig reached. While filling with Letrozole, it is

necessary to use an ionisation filter (2) to prévteinom sticking to the walls of the sealing area
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After the filling stage (b), the Eppendorf® tubg {4 again subjected to an ionisation process (c)
with the aid of a rod ioniser (2), to ensure thatactive ingredient remains adhering to the walls

of the container (1).

Again, the electrostatic charge inside the innellsnaf the container (1) is measured and the

measurement obtained is 700 volts.

After filling with the active ingredient, the Eppaorf® tube (1) filled with Letrozole is placed in
the second filling station (b), this time with 9B&% of the excipient PLA. The Eppendorf® tube
(1) is placed in the weighing cell (5) where itased before filling with the excipient, after whic
filling with PLA begins. The Eppendorf® tube (1)dsntinuously weighed during filling, so that
filling can be stopped once the desired weightideses reached. During this process, the use of an
ionisation filter (2) is necessary to prevent bbétrozole and PLA from adhering to the sealing

area.

After this filling process of the Eppendorf® tulib),(the tube is subjected to another ionisation
process (c) with the aid of a rod ioniser (2) teyant both the excipient and the active ingredient
with which the Eppendorf® tube (1) has been filfemin adhering to the walls of the container
(1). The presence of a stream of nitrogen or stedlrrier gas carrying ionised air molecules is
also necessary to displace ions and act as arcarhiese two means ensure that the electrostatic
charge on the inside of the inner walls of the amar (1) is about 595 volts, thus achieving the
desired sealing phenomenon and ensuring the ahessliof the sealing area, as well as preventing
both PLA and Letrozole from adhering to the stop@rused for sealing and to the walls of the
container due to the electrostatic charges crdayefdction when the container is placed in the

sealing machine.

Example 4. Filling of a 75 mg dose of Risperidom@ isyringe with needle or syringe with needle

made of plastic material.

In this example, PLGA is used as excipient and &igpne as active ingredient, for a dose of 75
mg. The filling process also takes place insidegal+walled aseptic isolator using the same

material sterilisation operation as in the previewamples.
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The syringes with needle (1) to be used for fillag closed with the nozzle cap (8) and are

subjected to an ionisation process with a neediiséo (2), thereby ionising (a) the syringes (1) in
order to eliminate the electrostatic charge insfdem and in the sealing area. The cylinder (7)
containing the syringe with the ionised needleiglade in this case of an insulating material.
The syringe (1) is placed in the weighing cell ¢@)ying its weight to zero. After this, the male
syringe (1) is filled with 75 mg + 30% of PLGA byeans of a nozzle (4) made of insulating
material. The syringe (1) is continuously weighadtiny filling so that the system can be

controlled to stop filling when the desired weightthis case between 75 mg + 30%, is reached.

After this process, the electrostatic charge ingieeinner walls of the container (1) is measured

and the measurement obtained is 775 volts.

After filling the needle syringe (1) with the exm@pt, it is subjected to an ionisation process (c)
by means of a ring ioniser (2), thus preventingRh&A from adhering to the walls of the sealing

area of the container (1).

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 550 volts.

After filling with the excipient and subsequent igation, the cylinder (7) with the syringe (1)
filled with PLGA is placed in the next filling siah (b) with the active ingredient Risperidone.
The cylinder (7) with the syringe (1) is placedtliwe weighing cell (5), where it is tared before
filling with the active ingredient, and then filgnwith Risperidone begins. The syringe (1) is
continuously weighed during filling so that fillirgan be stopped once the desired weight has been
reached.

After filling with the active ingredient, the cylier (7) with the needle syringe (1) is again
subjected to an ionisation process, where withdigeof a ring ioniser (2), both the active

ingredient and the excipient are prevented fromeadp to the walls of the sealing area of the
male syringe (1). After this process, the electtisicharge inside the inner walls of the container

(1) is measured and the measurement obtained i8al{&0

After this ionisation process, the male syringep@dsses to the sealing station (d) where it isditt

with a stopper (6) and undergoes a further iorosgpirocess. This process requires a rod ioniser
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(2) to ionise the PLGA and Risperidone that aresaelthto the walls of the sealing area.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 199 volts.

The ionisation process ensures an optimum seatidghee total cleanliness of the sealing area, as
well as preventing both PLGA and Risperidone frathexing to the stopper (6) used for sealing

and to the walls of the container due to the ebstétic charges created by the friction created
when the container is placed in the sealer.

Example 5: Filling of a 100 mqg dose of Risperidima syringe with a female nozzle or a female

syringe made of plastic material.

In this example, PLGA is used as excipient and &igpne as active ingredient, for a dose of 100
mg. The filling process also takes place insidegal+walled aseptic isolator using the same

material sterilisation operation as in the previewamples.

The female syringes (1) pre-capped with the noeaje(8) to be used for filling are subjected to
an ionisation process by a ring ioniser (2), thoisising (a) the syringes (1) to remove the
electrostatic charge inside them and in the seaneg@. The cylinder (7) containing the ionised
syringe (1) in this case is made of an insulatirzgenal. The syringe (1) is placed in the weighing
cell (5), taring its weight to zero. Then the sgen(1) is filled with 100 mg + 30% of PLGA by

means of a nozzle (4) made of insulating mateFiak syringe (1) is continuously weighed during
filling so that the system can be controlled tgosfiing when the desired weight, in this case

between 100 mg + 30%, is reached.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 785 volts.
After filling the female syringe (1) with the exaognt, it is subjected to an ionisation process (c)
using a needle ioniser (2), thus preventing the REGm adhering to the walls of the sealing area

of the container (1).

After this process, the electrostatic charge ingigeinner walls of the container (1) is measured
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and the measurement obtained is 580 volts.

After filling with the excipient and subsequent igation, the cylinder (7) with the syringe (1)
filled with PLGA is placed in the next filling stah (b) with the active ingredient Risperidone.
The cylinder (7) with the syringe (1) is placedtie weighing cell (5), where it is tared before
filling with the active ingredient, and then filgnwith Risperidone begins. The syringe (1) is
continuously weighed during filling so that fillingan be stopped once the desired weight has been

reached.

After filling with the active ingredient, the cylier (7) with the syringe (1) is again subjected to
an ionisation process, where with the help of allee®niser (2), both the active ingredient and
the excipient are prevented from adhering to thisved the sealing area of the syringe (1). After
this process, the electrostatic charge insidertheriwalls of the container (1) is measured and the

measurement obtained is 440 volts.

After this ionisation process, the syringe (1) pas® the sealing station (d) to be fitted with the
stopper (6) and undergoes a further ionisationgs®cThis process requires a rod ioniser (2) to
ionise the PLGA and Risperidone that are adherethdowalls of the sealing area. After this

process, the electrostatic charge inside the iwadlis of the container (1) is measured and the

measurement obtained is 197 volts.

The ionisation process ensures an optimum seatidghee total cleanliness of the sealing area, as
well as preventing both PLGA and Risperidone frathexing to the stopper (6) used for sealing

and to the walls of the container due to the ebstétic charges created by the friction created
when the container is placed in the sealer.

Example 6: Filling of a 75 mg dose of Risperidomeartridges or carpules.

In this other example, PLGA is used as excipient Risperidone as active ingredient, for a dose
of 75 mg. The filling process also takes placedes rigid-walled aseptic isolator using the same

material sterilisation operation as in the previemamples.

Both the PLGA used as excipient and the Risperidsesl as active ingredient, as well as the

cartridges, are delivered to the operators atithegfstation (b) and loaded into their respective
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hoppers (3). The cartridges or carpules (1) to e dor filling are arranged under a stream of

nitrogen or sterile carrier gas carrying ionisednadlecules, a needle ioniser (2) is added to this
process, and the cartridges or carpules (1) aiegdrio eliminate the electrostatic charge inside

them.

After this process, the electrostatic charge ingigeinner walls of the container (1) is measured

and the measurement obtained is 1285 volts.

The ionised cartridge or carpule (1) is directedthe filling station (b) with 75 mg = 30%
Risperidone. The cartridge (1) is placed in theghieig cell (5) face up, taring its weight to zero.
Then the cartridge (1) is filled with Risperidomedugh the nozzle of the cartridge using a nozzle
(4) or dispensing needle made of insulating mdtefiae cartridge (1) is continuously weighed
during filling so that the system can be controtledtop filling when the desired weight is reached

Once the cartridge (1) has been filled with thévadngredient, it is placed in the second filling
station (b), this time with 100 mg + 30% of the igxent PLGA. The cartridge (1) is placed in the
weighing cell (5) where it is tared before beintell with this active ingredient, after which the
filling with PLGA also starts from the nozzle. Thartridge (1) is continuously weighed during

filling, so that filling can be stopped once theided weight has been reached.

After filling with the PLGA excipient, the cartrigg(1l) undergoes a further ionisation process
using a rod ioniser (2) and a stream of nitrogestexrile carrier gas carrying ionised air molecules
to displace the ions and act as a carrier forrigertion of the cartridge nozzle cover. These two
processes prevent both the excipient and the atgredient from adhering to the walls, thus
achieving the sealing phenomenon.

After this process, the electrostatic charge intigeinner walls of the container (1) is measured

and the measurement obtained is 1085 volts.

Example 7. Filling of a 400 mg dose of Risperidana pre-capped female syringe.

In this example, PLGA is used as excipient and &igpne as active ingredient, for a dose of 400
mg. The filling process also takes place insidegal+walled aseptic isolator using the same

material sterilisation operation as in the previemamples.
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The female syringes (1) to be used for filling swbjected to an ionisation process by means of a
ring ioniser (2), so that the syringes (1) aresedi(a) to eliminate the electrostatic charge asid
them and in the sealing area. The cylinder (7) aomg the ionised syringe (1) in this case is
made of an insulating material. The syringe (1plexced in the weighing cell (5) upside down
since it is previously closed with a stopper (6)irtg its weight to zero. After this, the syrindg (

is filled through the nozzle with 100 mg + 30% PLG#sing a nozzle (4) made of insulating
material. The syringe (1) is continuously weighadimy filling so that the system can be
controlled to stop filling when the desired weightthis case between 100 mg = 30%, is reached.

After this process, the electrostatic charge ingigeinner walls of the container (1) is measured

and the measurement obtained is 735 volts.

After filling the female syringe (1) with the exagnt, it is subjected to an ionisation process (c)
using a rod ioniser (2), thus preventing the PL@&#T adhering to the walls of the container (1)

near the nozzle.

After this process, the electrostatic charge ingieeinner walls of the container (1) is measured

and the measurement obtained is 530 volts.

After filling with the excipient and subsequent igation, the cylinder (7) with the syringe (1)
filled with PLGA is placed in the next filling siah (b) with the active ingredient Risperidone.
The cylinder (7) with the syringe (1) is placedtliwe weighing cell (5), where it is tared before
filling with the active ingredient, and then filgnwith Risperidone begins. The syringe (1) is
continuously weighed during filling so that fillirgan be stopped once the desired weight has been

reached.

After filling with the active ingredient, the cylier with the syringe (1) is again subjected to an
ionisation process, where, with the help of a riger (2), both the active ingredient and the
excipient are prevented from adhering to the waflshe syringe (1). After this process, the
electrostatic charge inside the inner walls ofdbetainer (1) is measured and the measurement

obtained is 215 volts.

The ionisation process provides an optimum seaimdjthe precise dosage required.
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CLAIMS

1. A procedure for filling pharmaceutical containet$ yith at least one solid and sealing

them under sterile conditions, comprising the stdps

a) providing a pharmaceutical container (1) havinglsvahd a bottom,

b) dispensing the solid into the pharmaceutical coetafl) by means of a dispensing needle
(4), gravimetrically checking the weight of soligplensed into the container (1); and

C) sealing the pharmaceutical container with a stopper

characterised in that, in at least one of stepsbpyand c), or in a plurality thereof in any
combination, the static electric charges on thédesvalls of the container (1), on the solid
dispensed inside the container, and/or on any padsntact with the container walls or with the
solid dispensed inside the container, are neutdlisy means of an ioniser (2) to which an
ionisation potential is applied such that the etestatic charge inside the container (1) after each

ionisation is less than 2000 volts.

2. A procedure according to claim 1, wherein, betws&ep b) and step c), an additional static

electric charge ionisation is carried out inside pinarmaceutical container (1).

3. A procedure according to claim 1 or 2, whereintepsa) the ionisation is carried out with

the pharmaceutical container (1) empty.

4. A procedure according to any one of claims 1 twi3¢rein the ioniser(s) (2) are located
on the outside or inside of the pharmaceuticalaoet (1), in any combination.

5. A procedure according to any one of claims 1 tavderein, in step c), the ionisation is

carried out before and/or during sealing

6. A procedure according to any one of the precediaigns, characterised in that the static

electrical charges are less than 1000 volts.

7. A procedure according to any one of the precediagns, characterised in that the static

electrical charges are less than 500 volts.
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8. A procedure according to any one of the precediagns, characterised in that the static

electrical charges are less than 200 volts.

9. A procedure according to any one of the precediagns, wherein step b) is carried out

under vibration of the dispensing needle (4) tash$®mogeneous dosing of the solid.

10. A procedure according to any one of the precediagns, wherein step b) is repeated a

number of times.

11. A procedure according to any one of the precediaigns wherein, in step b), the tip of
the dispensing end of the dispensing needle (@) asheight h of 1 to 3 mm above the surface of
the solid deposited on the bottom of the contajhgr

12. A procedure according to any one of the precediagns, wherein, in step b), the

container (1) is in a fixed position throughout fiieng stage while the dispensing needle (4) is a
movable element that moves upwards as the filltiages progresses in order to maintain the
distance h between the dispensing end of the dispgmeedle and the surface of the solid

deposited on the bottom of the container (1).

13. A procedure according to any one of claims 1 tovllierein, in step b), the dispensing
needle (4) is in a fixed position throughout tHeniy stage while the container (1) is a movable
element that moves downwards as the filling stegasses in order to maintain the distance h
between the dispensing end of the dispensing neadl¢he surface of the solid deposited on the
bottom of the container (1).

14. A procedure according to any one of claims 1 to Wherein, in step b), both the

dispensing needle (4) and the container (1) areafmievelements that move synchronously with
respect to each other during the filling stage nideo to maintain the distance h between the
dispensing end of the dispensing needle (4) andutface of the solid deposited on the bottom of

the container (1).

15. A procedure according to any one of the precediagns, wherein in step b), the

container (1) is filled from the distal part witespect to the collar of the container when the
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container is a syringe or cartridge.

16. A procedure according to any one of the precediaigns 1 to 14, wherein in step b) the
container (1) is filled from the distal part witbspect to the nozzle of the container when the
container is a syringe or cartridge.

17. A procedure according to any one of the precediaigns, wherein step c) is carried out

under vacuum

18. A procedure according to any one of the precediaigns, wherein in at least one of steps
a), b) and c) or in a plurality thereof in any condtion, a sterile carrier gas stream such asrN

sterile compressed air is applied inside the pheeuizcal container (1).

19. A procedure according to any one of the precediagns, wherein the ioniser (2) is
selected from the group consisting of ring, rody,guurtain, blade, gun, needle or filter ionisers,

and isolators with an ioniser on the top thereof.

20. A procedure according to any one of the precediaighs, wherein the dispensing needle
(d) dispenses the solid contained in a hopper(a),both the hopper (c) and the dispensing needle

(d) are made of a non-conductive material.

21. A procedure according to any one of the precediagns, wherein the pharmaceutical
container (1) is inserted into a cylinder of arcaieally conductive material that is grounded, to

help dissipate the static charge of the pharmazautontainer.

22. A procedure according to any one of the precedilagms 1 to 20, wherein the
pharmaceutical container (1) is inserted into andg@r of an electrically non-conductive material

to help dissipate the static charge of the pharotaad container.

23. A procedure according to any one of the precediagns, wherein the pharmaceutical

container (1) is made of an electrically non-corithecmaterial.

24. A procedure according to any one of the precediagns, wherein the pharmaceutical

container (1) is selected from the group consistihg male syringe, a female syringe, a needle
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syringe, a vial, a capsule, an ampoule, a singkedtevice, a cartridge, an inhaler, a bottle, a

blister pack, a sachet, a bag, a test tube, aligppandorf® tube.

25. A procedure according to any one of the precediagns, wherein the pharmaceutical
container (1) is made of glass, glass, metal sadteel or titanium suitable for drug delivery, or

plastic-type materials.

26. A procedure according to claim 25, wherein the tpladgpe materials are selected from
polyolefins, cyclopolyolefins, polypropylene, polytadiene, polyethylene,
polyetheretheretherketone, polystyrene, polyvinyilodde, polyacrylonitrile, polyamides,
polyesters such as poly(ethylene terephthalate)ycadonate, acrylic polymers such as
poly(methyl methacrylate), polyacrylonitrile, thewplastic resins such as polyacetals and
polyhaloethylenes, polyurethanes, formaldehydensesuch as phenol resin and urea resin,
phenoplasts, aminoplasts, thioplasts, duroplasgins such as unsaturated polyesters and
polyurethanes, polyvinylene silicones, celluloseivdgives, polycarbonates, and combinations

thereof.

27. A procedure according to any one of the precediagns, wherein the pharmaceutical

container (1) has a diameter of between 9 and 80 mm

28. A procedure according to any one of the precediaigns, wherein the dispensing needle
(4) is provided with a containment element to pretbe powder from being dispersed above the

level of the dispensing tip or end of the dispegsiaedle during filling.

29. A procedure according to any one of the precediagns, wherein the solid product to

be dispensed into the container (1) has the foligwparticle size distribution:

- no more than 10% of the total particle volumes lden or equal to 20 microns,
- no more than 10% of the total particulate volugneater than or equal to 230 microns or less
than or equal to 140 microns,

- a d0.5 value in the range 60-180 microns,

where d0.5 indicates the mean value of the parside that divides the population into exactly

two equal halves, with 50% of the distribution lgeabove this value and 50% below.
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30. A procedure according to any one of the precedlagns 1 to 28, wherein the solid

product to be dispensed into the container (1)tagollowing particle size distribution:

- no more than 10% of the total particle volumes ld&n or equal to 20 microns,
- no more than 10% of the total particle volumeaggethan or equal to 325 microns or less than
or equal to 245 microns,

- a d0.5 value in the range 100-155 microns.

31. A procedure according to any one of the precediagns, wherein the solid product to
be dispensed into the container (1) is selectedh fthe group consisting of risperidone,
paliperidone, fentanyl, olanzapine, letrozole, iprigzole, anastrozole, asenapine, brexiprazole,
cariprazine, clozapine, iloperidone, lurasidonest@pine, ziprasidone, including any derivative,

metabolite or salt thereof, alone or in combination

32. A procedure according to any one of the precediagns, wherein the solid product to
be dispensed into the container (1) is selected the group consisting of biocompatible polymers
of the type polylactic acid, (PLA), polyglycolic idc(PGA) and their copolymers polylactic-co-

glycolic acid (PLGA) including any derivatives aspolymers, alone or in combination.

33. A procedure according to any one of the precedlagns, characterised in that it is

carried out in an aseptic environment in an ard¢h wunidirectional air flow.

34. A procedure according to any one of the precedlagns, characterised in that it is

carried out in an isolator.
35. A procedure according to any one of the precediagns characterised in that prior to
step b) a sterilisation of the isolator is carred with nebulised or vaporised hydrogen peroxide

or a mixture of hydrogen peroxide and peracetid.aci

36. A procedure according to any one of the precedilagns that is implemented in

computer executable software.

37. A container (1) containing a solid product, wheriiea solid product has been dispensed
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into the container (1) using the method descrilbeahly one of claims 1 to 36 above.

38. A container (1) containing a solid product accogdio claim 37, wherein the solid

product has the following particle size distributio

- no more than 10% of the total particle volumes ldean or equal to 20 microns,

- no more than 10% of the total particulate volugneater than or equal to 230 microns or less
than or equal to 140 microns,

- ad0.5 value in the range 60-160 microns,

where d0.5 indicates the mean value of the parside that divides the population into exactly

two equal halves, with 50% of the distribution lgeabove this value and 50% below.

39. A container (1) containing a solid product accogdio claim 37, wherein the solid

product has the following particle size distributio

- no more than 10% of the total particle volumes lden or equal to 20 microns,
- no more than 10% of the total particle volumeaggethan or equal to 325 microns or less than
or equal to 245 microns,

- ad0.5 value in the range 100-155 microns.

40. A container (1) comprising a solid product accogdio any one of claims 37 to 39,

wherein the solid product is a medicinal product.

41. A container (1) comprising a solid product accogdio claim 40, wherein the medicinal
product is selected from the group consisting siberidone, paliperidone, fentanyl, olanzapine,
letrozole, aripiprazole, anastrozole, asenapinexiprazole, cariprazine, clozapine, iloperidone,
lurasidone, quetiapine, ziprasidone,

including any derivatives, metabolites or saltsd¢bé& alone or in combination.

42. A container (1) comprising a solid product accogdio any one of claims 37 to 39,

wherein the solid product is a biocompatible polyme

43. A container (1) containing a solid product accogdito claim 42, wherein the
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biocompatible polymer is selected from the groupststing of biocompatible polymers of the

type polylactic acid (PLA), polyglycolic acid (PGAgnd their copolymers polylactic-co-glycolic

acid (PLGA), including any derivatives or copolymdnereof, alone or in combination.



