I*I Innovation, Sciences et Innovation, Science and CA 3031237 A1 2018/01/25
Développement economique Canada Economic Development Canada
Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office (21) 3 03 1 237

122 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

13) A1

(86) Date de dépbt PCT/PCT Filing Date: 2017/07/18 (51) Cl.Int./Int.Cl. B65B 1/04 (2006.01),

" " . B65B 1/34(2006.01), B65B 37/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2018/01/25 B65B 37/18 (2006.01) B65B 57/14 (2006.01)
(85) Entree phase nationale/National Entry: 2019/01/17 B65G 69/18 (2006.01), GO1G 13/02(2006.01)
(86) N demande PCT/PCT Application No.: US 201/7/042572| (71) Demandeur/Applicant:
(87) N° publication PCT/PCT Publication No.: 2018/017561 CUTISPHARMA, INC., US
(30) Priorité/Priority: 2016/07/18 (US62/363,619) (72) Inventeurs/Inventors:

GANDHI, PREMAL, US;
NAGLE, JAMES B., US;
HACKER, KEVIN, US

(74) Agent: SMART & BIGGAR

(54) Titre : APPAREIL ET PROCEDE POUR REMPLIR UN RECIPIENT DE MATERIAUX EN VRAC
54) Title: APPARATUS AND METHOD FOR FILLING BULK MATERIALS INTO A CONTAINER

200

241 04 /

Ma | B4 || 22 n Mo 2

(57) Abréegée/Abstract:
A system and method for dispensing a powdered pharmaceutical into a bottle is disclosed. The system includes a filler having a

powder filler head and respective weight sensor, two or more draft shields, and one or more static reduction devices. In some
embodiments, the system also includes one or more dust extractors. In some embodiments, the static reduction device Is an active
static reduction device, such as one or more static bars. The two or more draft shields may include an inner draft shield to reduce
small pressure and/or airflow changes and an outer draft to reduce large pressure and/or airflow changes.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+
50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca al l a a



CA 03031237 2015-01-17

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 January 2018 (25.01.2018)

(51) International Patent Classification:

(10) International Publication Number

WO 2018/017561 Al

WIPO I PCT

Avenue, Unit B, Gloucester, MA 01930 (US). HACKER,

B65B 1/04 (2006.01) B65B 57/14 (2006.01) Kevin; 8 Whittier Place Unit #11B, Boston, MA 02114
B65B 1/34 (2006.01) G01G 13/02 (2006.01) (US).

Bosm s co0son el (74) Agent: MERIN, Andrea D.; Wolf, Greenfield & Sacks,
' P.C., 600 Atlantic Avenue, Boston, MA 02210-2206 (US).
(21) International Application Number:P CT/US2017/042572 (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
18 July 2017 (18.07.2017) CA,CH,CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
(26) Publication Language: English KR, KW,KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
o MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Lxiority Lite: . OM., PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA.
62/363,619 18 July 2016 (18.07.2016) US SC. SD. SE. 8G. SK. SL. SM. ST, SV, SY TIL TJ, TM. TN,

(71) Applicant: CUTISPHARMA, INC. [US/US]; 841 TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Woburn Street, Wilmington, MA 01837 (US). (84) Designated States (unless otherwise indicated, for every

(72) Inventors: GANDHI, Premal; 48 Elm Street, Unit #1, An-
dover, MA 01810 (US). NAGLE, James B.; 128 Eastern

kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

(34) Title: APPARATUS AND METHOD FOR FILLING BULK MATERIALS INTO A CONTAINER

200

204

201h 22

Y
.
(e

F1G. 3

(57) Abstract: A system and method for dispensing a powdered pharmaceutical into a bottle 1s disclosed. The system includes a filler
having a powder filler head and respective weight sensor, two or more draft shields, and one or more static reduction devices. In some
embodiments, the system also includes one or more dust extractors. In some embodiments, the static reduction device 1s an active static
reduction device, such as one or more static bars. The two or more draft shields may include an mmner draft shield to reduce small
pressure and/or airflow changes and an outer draft to reduce large pressure and/or airflow changes.

woO 20187017561 A1 IO 10 AR R0 A 0 R

[Continued on next page/



CA 03031237 2015-01-17

WO 2018/01°7561 AT {{I}F1I0H | 00VA) AV D0 0 0RO AR

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



3

10

15

20

25

30

CA 03031237 2015-01-17

WO 2018/017561 PCT/US2017/042572

_1-

APPARATUS AND METHOD FOR FILLING BULK MATERIALS
INTO A CONTAINER

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority under 35 U.S.C. §119(e) to U.S. Provisional Application
No. 62/363,619, entitled “APPARATUS AND METHOD FOR FILLING BULK
MATERIALS,” filed July 18, 2016, the contents of which are incorporated herein by reference

1n their entireties

FIELD
The disclosed embodiments are generally directed to production processes, and more
particularly to apparatuses and methods used to fill a container with a bulk material, such as a

powdered pharmaceutical.

BACKGROUND

Typically, augers are used to fill bulk materials, such as powders, into a container. Some
augers dispense powders volumetrically while other augers may dispense powders
gravimetrically. For some purposes, such as for the production of foods and cosmetics, precise
measurement of the bulk materials dispensed into the container may not be necessary. For other
purposes, such as for the production of pharmaceutical preparations, high filling precision may
be needed.

SUMMARY

According to one embodiment, a system for filling a powdered pharmaceutical into a
bottle 1s disclosed. The system includes a filler having a first powder filler head arranged to
dispense a powdered pharmaceutical into a bottle and a first weight sensor positioned below the
first powder filler head, one or more static reduction devices arranged to reduce static generated
during a filling process, and two or more draft shields, each of the two or more draft shields
being positioned around at least a portion of the filler.

According to another embodiment, a method of filling a bottle with a prescribed weight

of a powdered pharmaceutical via a filling system 1s disclosed. The filling system includes a

filler with a first powder filler head and a weight sensor positioned below the powder filler head,
one or more static reduction devices arranged to reduce static during a filling process, and two or

more draft shields The method includes transferring an empty bottle to a first powder filler head
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of a filler, the empty bottle passing by one or more static reduction devices as the empty bottle
moves towards an outlet of the first powder filler head, filling the empty bottle with the
powdered pharmaceutical via the first powder filler head, reducing a draft during a filling
process via two or more draft shields, each of the two or more draft shields being positioned
around at least a portion of the filler, and transterring a filled bottle from the first powder filler
head to a downstream station.

It should be appreciated that the foregoing concepts, and additional concepts discussed
below, may be arranged 1n any suitable combination, as the present disclosure 1s not limited 1n
this respect.

The foregoing and other aspects, embodiments, and features of the present teachings can
be more fully understood from the following description in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings are not intended to be drawn to scale. In the drawings, each
identical or nearly identical component that 1s 1llustrated 1n various figures 1s represented by a
like numeral. For purposes of clarity, not every component may be labeled in every drawing. In
the drawings:

FIG. 1 1s a schematic representation of a filling system according to one embodiment;

FIG. 2 1s a table listing several 1llustrative APIs that may be dispensed into a container
using the filling system of FIG. 1, with a range of API weights that may be dispensed into the
container:

FIG. 3 1s a schematic cross-sectional representation of a filling system having a filler
with two filler heads according to one embodiment;

FIG. 4A 1s an enlarged schematic cross-sectional representation of a filling system
having a filler with one filler head according to one embodiment;

FIG. 4B 1s an enlarged schematic cross-sectional representation of a filling system
having a filler with one filler head according to another embodiment;

FIG. 5 1s a schematic cross-sectional representation of a filling system according to
another embodiment:

FIG. 6 1s a flow chart representing an 1llustrative algorithm run by a control device of a

filling system:;
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FIG. 7 1s a chart illustrating an improved accuracy of a filling system with static
reduction devices; and

FIG. 8 1s a schematic representation of a computer system according to one embodiment.

DETAILED DESCRIPTION

Filling systems are used to dispense bulk materials, such as powders, 1nto containers.
For example, filling systems may be used to dispense powdered milk, baby formula, vitamins,
and/or pharmaceutical preparations (hereinafter referred to as “pharmaceuticals™). As will be
appreciated, the amount of powder added to each bottle may depend on the bottle size and/or the
dosing. For example, more powder may be dispensed into a larger container than a smaller
container. For pharmaceuticals, more powder also may be dispensed into a container providing
a higher dosage of an active pharmaceutical ingredient (hereinafter referred to as an “API”) than
a lower dosage of the APL.

For many purposes, such as for the production of food and cosmetic products, precise
measurement of the bulk materials dispensed into the containers may not be necessary.
Applicant has recognized that auger filling equipment with minimal modifications and/or
manipulations may be adequate for such purposes. However, tor certain preparations, such as
the preparation of pharmaceuticals, there may be a need for high filling precision to comply with
quality standards set by governing bodies such as the Food and Drug Administration (FDA), the
United States Pharmacopeia (USP), and the International Conference on Harmonization (ICH).

Typically, pharmaceuticals dispensed 1nto a container include the API and one or more
fillers, such as one or more excipients and/or glidants. Such excipients and/or glidants may be
used to assist with the filling process, such as by facilitating movement of a powdered
pharmaceutical through the equipment and/or by making it easier to determine the weight of the
pharmaceutical. Excipients and/or glidants also may be used to extend the shelf life of a
particular pharmaceutical by protecting the API from moisture uptake, caking, and/or
degradation.

Applicant has recognized that by filling containers with a pharmaceutical that includes
only the pure API, without any such excipients and/or glidants, various advantages may be
realized. For example, a pure-API pharmaceutical (e.g., with no fillers) may have better
biocompatibility and/or have an easier uptake by the consumer. As another example,

preparation of kits for pharmaceutical compounding and/or reconstitution with only the pure-
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API pharmaceutical (e.g., with no fillers) may allow for commercial use in pharmaceutical
compounding under Section S03A of the Food Drug and Cosmetic Act, which stipulates that
only unadulterated forms of API can be used in the preparation of compounded drugs (i.e., API
powder without excipients and/or glidants).

As will be appreciated, 1n such 1nstances, very small quantities of the pharmaceutical
may be dispensed into each container, such as to conform to dose strengths prescribed by
physicians. Applicant has recognized that achieving a proper balance of filling accuracy as well
as filling throughput for commercial viability 1s especially problematic at very low container fill
quantities, such as when a container 1s filled with just the pure API pharmaceutical. Applicant
has further recognized that typical filling systems do not dispense low quantities of the
pharmaceutical into containers satisfactorily 1n all aspects. For example, the pure API
pharmaceutical may be difficult to measure and, thus, difficult to accurately dose when the
powdered pharmaceutical 1s dispensed in the container. The pure API pharmaceutical also may
not move through the filling equipment as easily and/or may cause parts of the filling equipment
to be less effective or even fail over time. For example, Applicant has recognized that
electrostatic interference and powder particulate interactions may compromise the ability to
dispense powders with appropriate accuracy and throughput.

To that end, embodiments disclosed herein include a filling system with a filler having
one or more powder filler heads and respective weight sensors, two or more draft shields to
reduce drafts during the filling process, and one or more static reduction devices. In some
embodiments, the filling system also includes one or more dust extractors, such as dust shrouds,
arranged to remove dust generated during the filling process.

According to one aspect, the filling system includes one or more powder {fillers, such as
an auger, having a filler head (e.g., an auger head) with a rotating member that rotates to
dispense the powdered pharmaceutical into the container. In some embodiments, the filler may
dispense the powder into the container gravimetrically (e.g., based on the weight of the powder).
In such embodiments, the powder may be dispensed into the container until the target API dose,
plus or minus any tolerances, such as tolerances allowed for compliance with the United States
Pharmacopeia (USP) guidelines, 1s filled into the container. For example, the prescribed weight
of powder disposed into the container may be the target API dose plus or minus 10 percent, or
plus or minus 5 percent. In some embodiments, such a gravimetric filler may be used when the

weight of the powder being added to the container 1s orders of magnitude less (e.g., 2-20 times)
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than the weight of the container. In other embodiments, the powder may be disposed into the
containers volumetrically (e.g., based on the volume of the powder). Such a volumetric filling
may be achieved by rotating the auger for a target number of rotations or for a target period of
time.

Without wishing to be bound by theory, in some embodiments, a gravimetric filler may
dispense the pure API powder into the containers more accurately than a volumetric filler. For
example, consistently and accurately transferring a small amount of pure API into a container
via a certain number of auger rotations may be difficult when filling a large number of
containers with the API. As will be appreciated, when filling the pure API into the container,
there 1s a smaller threshold for inaccuracy as compared to filling a powdered medicine with
fillers.

According to another aspect, the filling system includes a weight sensor positioned
below the filler head to determine the weight of the powder (e.g., the pure API) being added to
the bottle. In some embodiments, the weight sensor includes a magnetic displacement load cell.
In such embodiments, an instant weight of the container may be taken and used to determine if
the target weight of the API was achieved during the filling process. In other embodiments, the
welght sensor may include strain gauge weight sensor, wherein a deflection or strain 1s
determined and converted to a corresponding weight.

Applicant has realized that in embodiments 1n which a small amount of powder, such as
the pure API pharmaceutical, 1s dispensed into the container, the magnetic displacement load
cell may provide better accuracy and efficiency during the filling process. For example, in
embodiments 1n which the weight of the container 1s orders of magnitude higher than the weight
of the API, a magnetic displacement load cell may be used to quickly determine the small
overall weight change of the bottle. That 1s, such a magnetic displacement load cell may allow
consistent results when a large number of bottles 1s being filled with the filling system. As will
be appreciated, while other weight sensors may be capable of determining such a small change
in weight, such sensors may not be able to quickly achieve such a reading or may have to
sacrifice accuracy for a faster reading.

According to another aspect, the filling system includes one or more static reduction
devices to counteract static generated during the filling process. Applicant has realized that
static generated during the filling process may negatively affect the accuracy of the powder

filling. For example, 1n some embodiments, an electric charge pulling on the load cell may
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atfect the weight measurement recorded by the load cell. In such an example, the load cell may
register a weight that 1s 20-30 mg higher or lower than the actual weight of the powder in the
container. In some embodiments, static may be generated via movement of the bottles through
the filling system. For example, static may be generated when a first plastic bottle makes
contact with a second, adjacent plastic bottle.

In some embodiments, the static reduction devices are passive devices. For example, 1n
some embodiments, the filling system may include equipment, such as conveyor belts, bottle
guides, and/or fillers, that are made of materials that can dissipate static electricity. In some
embodiments, this equipment may be made of a stainless steel material and/or of static
dissipative plastic (e.g., an Acetal Delrin material). Such a static dissipative plastic may be any
suitable color, such as a black plastic material. As will be appreciated, other electrostatic
dissipating materials also may be used in other embodiments. In some embodiments, the filling
equipment may be earth grounded together. For example, the filling system may be connected
to a common earth ground.

In other embodiments, the static reduction devices are active devices. For example, 1n
some embodiments, one or more static bars may be placed near or adjacent to an upstream
conveyor belt transporting bottles to the filler. Such static bars may 1onize the air around the
bottles via stainless steel points or tips that create arcs in the air. In some embodiments, the
static bars are 1n the shape of a rod, although they may have any suitable shape, such as ring-
shaped. In place of, or in addition to the static bars, a static blower may be used. Such a static
blower may blow 1onized air over and/or around the bottles travelling through the system. In
some embodiments, an 1onizer may be placed at or near the filler head(s), such as adjacent to a
filler head outlet, to 1onize the air around the powder being dispensed into the container.

According to another aspect, the filling system may include one or more dust extractors.
In some embodiments, dust may form when the powdered medicine, such as the powdered API,
1s dispensed from the filler head and into the container. Applicant has realized that such dust
may be attracted to and collect on the static reduction devices and that, over time, the buildup of
dust may reduce the efficacy of the static reduction devices. This, 1in turn, may atfect the weight
measured by the weight sensor(s), as described above. Applicant has further realized that the
level to which the dust affects the powdered medicine also depends on the characteristics of the
powder. For example, powders with very small particle size and non-cohesive flowability may

tend to become dusty during dispensing and may require dust control, as will be described.
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In some embodiments, the dust extractor includes a dust shroud positioned at or near
(e.g., adjacent to) the filler head. For example, the dust shroud may be positioned at or near an
outlet of the filler head, such as the end of the funnel closest to the container into which the
powdered medicine (e.g., the pure API) 1s dispensed. In some embodiments, the dust shroud 1s
connected to a vacuum source that removes air from around the filler head outlet to remove dust
particles. In some embodiments, the vacuum 1s created by applying a pressure differential (e.g.,
a negative pressure differential) to remove the air and dust particles from around the outlet of the
filler head. In such embodiments, the volume of air removed from around the filler head outlet
1s determined by measuring the pressure differential via one or more pressure sensors. In some
embodiments. the pressure differential 1s high enough such that dust may be collected from
around the filler head outlet but not so high that the powder being dispensed into the container 1s
removed or that the container becomes unstable on the load cell.

In other embodiments, the volume of air being removed from around the filler head
outlet may be determined by measuring the flow of air via one or more flow meters. In such
embodiments, 1f the flow of air 1s too high 1t may be disturb powder flow out of the filler head
and potentially the load cell. In contrast, low flow may not collect sufficient dust from the
around the filler head outlet to prevent dust from collecting on one of the static bars.

As will be appreciated, the filling system also may utilize other methods to reduce dust
formation during the filling process. For example, the rotation speed of the auger may be
adjusted (e.g., reduced) to reduce the likelihood of dust formation during the filling.

According to another aspect, the filling system may include one or more housings, also
referred to as draft shields, to minimize or reduce environmental drafts that may reach the filler
and filler head(s). Applicant has realized that environmental drafts may affect the dispensing of
powdered medicine (e.g., the pure API). For example, airflow may disrupt the flow of powder
into the container and/or may cause dust particles to migrate onto the static bars, which may
atfect the reading of the weight sensor. In some embodiments, the filling system includes an
outer draft shield to minimize or prevent large pressure and/or airflow movement from
disrupting the filling process. For example, such an outer draft shield may minimize or prevent
drafts caused by air vents, an HVAC system, and/or people passing by the equipment. In some
embodiments, the outer draft shield may be positioned around the filler, such as around the filler
heads, and/or around other portions of the filling system (e.g., portions of the conveyor belts

brining containers to and from the filler heads). In some embodiments, the filling system also
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includes an 1inner housing to minimize or prevent small pressure and/or airflow movements from
disrupting the filling process. For example, such an inner housing may minimize or prevent
drafts created by neighboring equipment, such as a draft caused by the bottles moving along an
upstream conveyor belt towards the filler head(s). In such an example, the inner housing may be
positioned around at least a portion of the filler head(s), such as around the outlet(s) of the filler
head(s) and/or the bottles moving toward and away from the outlet(s). As will be appreciated, in
some embodiment, minimizing or preventing a draft from reaching the filler head also may
minimize or prevent dust from being formed and/or from travelling from the filler head(s) outlet
to the static reduction devices.

In some embodiments, the filling system also may include one or more housings or draft
shields arranged to prevent contamination of the bottles. For example, the system may include
one or more housings positioned downstream of the filler to prevent contaminants from entering
into the containers once the powdered medicine has been dispensed into the container. In such
an example, the draft shield may be located between the filler head(s) and a bottle capper. The
draft shield also may be positioned around the bottle capper.

In some embodiments, the filling system may be used to {11l containers with a powdered
pharmaceutical that 1s provided directly to the consumer. In other embodiments, the filling
system may be used to prepare kits for compounding or reconstitution of the pharmaceutical into
a solution or suspension finished dosage form. As 1s known, kits for pharmaceutical
compounding or reconstitution are used to prepare a liquid medication by adding a diluent
liquid, such as water, to a volume of powdered medication.

Turning now to the figures, FIG. 1 shows a schematic illustration of a filling system 100
used to dispense bulk materials, such as powdered pharmaceuticals (e.g., a pure API
pharmaceutical), into a container, such as bottle 101. As will be appreciated, although the
system 1s described with respect to dispensation of a pure API pharmaceutical, the system also
may be used to dispense any type of bulk material into the bottle. Additionally, although the
system may be used for dispensation of small quantities of powders, it also may be used to
dispense large quantities of powders.

As shown 1n FIG. 1, 1n some embodiments, the system includes a bottle cleaner and
descrambler 102. In such embodiments, the bottle cleaner and descrambler may arrange the
bottles 1n an upright position, with a top of the bottle facing upward, ready to receive the

powder. From the bottle cleaner and descrambler 102, the bottle 101 may be transferred to the
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filler 104, where the bottle 101 1s filled with powder. As will be appreciated, the bottle 101 may
be transferred from the cleaner and descrambler 102 to the filler 104 (and from the filler 104 to
another downstream station of the filling system) via any suitable methods, such as via a
conveyor belt 106. In some embodiments, the conveyor belt may be formed of an electrostatic
dissipating material.

At the filler 104, a prescribed amount, such as a prescribed weight, of the powdered
pharmaceutical may be dispensed into the bottle 101. In some embodiments, the prescribed
welght corresponds to a target dose of API, plus or minus any tolerances, such as tolerances
allowed by regulatory or other associated governing bodies (e.g., the USP). In such
embodiments, the prescribed weight may be the target API dose plus or minus 5 percent or 10
percent. For example, in an embodiment 1n which a target dose of 300 mg of Omeprazole 1s
being dispensed 1nto the container, the prescribed weight of Omeprazole dispensed into the
container may include between 291.0 mg of Omeprazole and 309.0 mg of Omeprazole.
Examples of APIs and ranges of weighs that the filling system may dispense into a bottle 1s
shown 1n FIG. 2. As will be appreciated, the prescribed weight may be selected from within the
range of weights shown 1n FIG. 2. As will be further appreciated, although various APIs and
welght ranges are shown 1n FIG. 2, the filling system also may be used to fill the bottle with
other APIs and at other weights. For example, the filling system may dispense from between
about 25 mg and about 100 g of powder into the bottle.

In some embodiments, the filler 104 includes a weight sensor arranged to measure the
weight of the powdered pharmaceutical dispensed into the bottle. In some embodiments, 1f the
welght measured by the weight sensor 1s within the range of the prescribed weight, plus or
minus any allowed tolerances, the bottle may be transterred from the filler 104 to a bottle capper
108 (see FIG. 1). In other embodiments, if the weight of the powder added to the bottle falls
above or below the range of the prescribed weight, plus or minus any allowed tolerances, the
bottle may be transferred to a reject tray 110. In such embodiments, the rejected bottle may be
stored at the reject tray 110 until the bottle 1s retrieved and/or disposed of.

In some embodiments, the bottle 1s capped at the bottle capper 108 and 1s then
transferred to a bottle sealer 112 to be sealed. In such embodiments, the sealed bottle may be
examined to ensure that a proper seal has been applied. In some embodiments, 1f the bottle 1s
not properly sealed, the bottle 101 may be transferred to a reject tray 110, where the bottle 101

may be retrieved and/or disposed of.
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In some embodiments, if the bottle 1s determined to be filled correctly, the bottle may be
labeled at a labeler 114 and thereafter transferred to an accumulator table 116. In some
embodiments, a collection of filled bottles may be accumulated at the accumulator table 116 for
packaging, storage, and/or shipment. In some embodiments, the bottles may be packaged for
shipment to a pharmacy where they bottles may be provided directly to a consumer. In other
embodiments, the bottles may be packaged into a kit for pharmaceutical compounding or
reconstitution.

In some embodiments, the kit for compounding or reconstitution may contain just a
bottle containing the powdered pharmaceutical (e.g., the pure API). The kit also may include
other components, such as a second bottle with a diluent (e.g., water) that 1s later mixed with the
powdered pharmaceutical to produce the oral suspension or solution that 1s provided to the
consumer. The kit also may include a dispenser (e.g., a dosing cup and/or oral syringe) for
dispensing the liquid pharmaceutical, and/or an instruction pamphlet.

FIG. 3 illustrates a filler 204 of the filling system 200, according to one aspect. As
shown 1n this figure, the filler 204 may include a dual head filler with two filler heads 218a,
218b (e.g., two auger heads) for dispensing the powdered pharmaceutical 220 1nto first and
second bottles 201a, 201b position below the respective filler head. As will be appreciated, the
filler head 204 may be arranged to accommodate any powder, whether or not 1t has excipients
and/or glidants (or other fillers). For example, the auger, funnel and hopper design may be
matched to the type of powder being dispensed (e.g., non-flowing, cohesive, easy flowing and
free flowing).

As shown 1n FIG. 3, the dual head filler 204 may allow for simultaneous filling of two
separate bottles 201a, 201b. In some embodiments, the filler 1s rated to be able to fill between
25 mg (0.025¢g) and 100g of powdered API per bottle. In some embodiments, the filler 1s
configured to fill between 0.060g and 16g of API per bottle. In such embodiments, the filler
heads 218a, 218b may have a rotation speed of between about 1 rpm to about 2000 rpm for
dispensing this weight of powdered APIL. In some embodiments, the rotation speed may be
between about 25 rpm and about 500 rpm.

In some embodiments, as illustrated in FIG. 3, the filler 204 includes weight sensors,
load cells 222a, 222b, positioned below the filler heads 218a, 218b to measure the weight of the
powder dispensed 1into each bottle 201a, 201b. For example, the load cells may be magnetic

displacement load cells. In some embodiments, the load cells are each configured to handle



10

15

20

25

30

CA 03031237 2015-01-17

WO 2018/017561 PCT/US2017/042572

-11-

bottles having a weight that 1s less than about 100g. In such embodiments, the empty bottles
may have a weight between about 15g and 30g (e.g., between about 30z and about 100z). For
example, the filler 204 may dispense powdered API into different sizes of bottles, such as 3oz,
doz, and 100z bottles. As will be appreciated, the bottle size used during filling may correspond
to the weight of API being dispensed into the bottle. For example, smaller bottles may be used
in instances where smaller weights of API are being dispensed.

Although the filler 204 1s shown as being a dual head filler in FIG. 3, in other
embodiments, the filler 204 may be a single head filler. For example, as shown in FIGS. 4A and
4B, 1n other embodiments, the filler 204 may include a single filler head 218a arranged to
dispense the powdered pharmaceutical 220 1nto a bottle 201a positioned below the filler head.
As shown 1n FIGS. 4A and 4B, 1n embodiments having a single filler head 218a, the filler 204
includes only one weight sensor, load cell 222a, positioned below the filler head 218a. As with
other embodiments, the load cell 222a 1s arranged to measure the weight of the powder
dispensed 1nto the bottle 201a via the filler head 218a.

In some embodiments, the load cell includes one or more bottle stabilizers, such as a
finger or hook, that holds the bottle in place on the load cell during filling. The one or more
bottle stabilizers also may include a leaf spring in other embodiments.

Turning back to FIG. 3, in some embodiments, during the filling process, the bottles 201
may be transferred to the load cell 222a, 222b below the respective filler head via an upstream
conveyor belt 206a. In some embodiments, a star wheel 224 also may be used to transter the
bottles to the respective filler heads. For example, the star wheel 224 may rotate to move the
bottles between the filler head and conveyor belts. In such an example, the star wheel 224 may
rotate to transfer an empty bottle from the upstream conveyor belt 206 to a second, downstream
filler head 218b. The star wheel 224 also may rotate to transfer a filled bottle from the first or
upstream filler head 218a to the downstream conveyor belt 206b. In some embodiments, the
filled bottles are transferred to a downstream station, such as the bottle capper 108 (see FIG, 1),
via the downstream conveyor belt 206b (see FIG. 3).

As will be appreciated, other devices also may be used to move the bottles to and from
the filler head(s). For example, as shown in FIG. 4A, in embodiments in which there 1s a single
filler head, the bottles may be transferred to and from the filler head 218a via upstream and
downstream conveyor belts 206a, 206b. In other embodiments, as shown 1n FIG. 4B, the bottles

may be transferred to and from a single filler head 218a via feedscrews 244. In some
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embodiments, the system includes two feedscrews that are parallel and spaced from one another.
In some embodiment, the two feedscrews rotate relative to another to move a bottle between the
feedscrews and to and from the filler head 218a. In some embodiments, the system also
includes one or more conveyor belts that transfer the bottles between the feedscrews (and filler
head) and different stations of the filling system, such as from the bottle cleaner and descrambler
to the feedscrews and then to the bottle capper. For example, as shown in FIG. 4B, an upstream
conveyor belt 206a may transfer the bottles to the feedscrews 244, and the feedscrews 244 may
transfer bottles to a downstream conveyor belt 206b.

In some embodiments, a secondary conveyor belt 246 may be positioned under the
feedscrews 244 to support the bottles being transferred. In such embodiments, the feedscrews
244 may serve as the primary mechanism for transferring bottles two and from the filler head.,
with the secondary conveyor belt 246 serving only as a support platform for the transferred
bottles. As will be appreciated, other support plattorms may be used to support the bottles being
transferred via the feedscrews. As will be further appreciated, the filling system may have only
feedscrews 244 (and not secondary conveyor belts 246) in some embodiments.

According to another aspect, the filler 204 includes a dust shroud arranged to minimize
and/or eliminate dust created while the powder 1s being dispensed into the bottles. As shown 1n
FIGS. 3 and 4A-4B, the dust shroud 226a, 226b may be positioned on a respective filler head, at
or near the outlet 228a, 228b of the filler head. For example, the dust shroud may be positioned
adjacent to the outlet of the filler head.

In some embodiments, the dual head filler may have two dust shrouds 226a, 226b, one
dust shroud on each of filler heads 218a, 218b, while the single head filler has one dust shroud
226a on the single filler head 218a. In some embodiments, the dust shroud 226a, 226b may be
permanently attached to the filler head 218a, 218b. For example, the dust shroud may be glued,
welded or otherwise affixed to the respective filler head. The dust shroud also may be integrally
formed with the filler head. In other embodiments, the dust shroud 226a, 226b may be
removably attached to the filler head 218a, 218b. In such embodiments, the dust shrouds maybe
selectively attached or removed from a filler head depending upon the powder being dispensed
and the likelihood of dust formation. For example, in embodiments in which the powder 1s
unlikely to produce dust that may negatively affect the filling process, the dust shroud may not
be attached to the filler head. The dust shroud may thereatter be attached to the filler head if a



10

15

20

25

30

CA 03031237 2015-01-17

WO 2018/017561 PCT/US2017/042572

13-

powder likely to produce dust that could negatively affect the filling process (e.g., by reducing
the efficacy of the static reduction devices) 1s being dispensed via the system.

As shown 1n FIGS. 4A-4B, 1n some embodiments, the dust shroud 226a may be attached
to the outlet 228a of the filler head via a split collar 230a. In other embodiment, the dust shroud
226a may be threadably attached to the outlet 228 of the filler head. The dust shroud also may
be integrally formed with the filler head.

In some embodiments, as also shown 1in FIGS. 4A-4B, the dust shroud may have a width
W that 1s between about 3 inches and 5 inches, although the dust shroud may have other widths
suitable for extracting air and dust from around the filler head outlet. In some embodiments, the
width W of the dust shroud may correspond to a size (e.g., width) of the bottle(s) being filled by
the filler head. For example, in some embodiments, the dust shroud may be larger than the
width (or diameter) of the largest bottle. The dust shroud also may have a width W that 1s
substantially larger than that of the bottles. In some embodiments, the dust shroud 1s wider than
it 1s tall. For example, the dust shroud may have a height H of between about 0.5 inches and 1
inch, although the dust shroud may have other suitable heights.

In some embodiments, the dust shroud 1s sized and shaped to pull a desired volume of air
and, thus, dust from around the outlet of the filler head. In such embodiments, the dust shroud 1s
sized to minimize the turbulent air flow. For example, in embodiments in which a larger dust
shroud 1s used, a larger volume of air, without turbulent air flow, may be removed

In some embodiments, the dust shroud 1s shaped like a funnel, although the dust shroud
may have other shapes in other embodiments. For example, the dust shroud may be semi-
hemispherical 1n shape.

In some embodiments, the dust shroud 1s positioned above the bottle being filled such
that the dust shroud may extract dust particles formed while the powder 1s dispensed into the
bottle. In some embodiments, as shown 1n FIGS. 4A-4B, a downstream end of the filler head
outlet 228a protrudes beyond a plane P extending through (and perpendicular to) a bottom of the
dust shroud. That 1s, the outlet 228a of the filler head may be positioned closer to the bottle than
the dust shroud. As will be appreciated, such an arrangement may ensure that the powder
intended to be dispensed 1nto the container 1s not extracted via the dust shroud. As also
illustrated 1in FIGS. 4A-4B, the outlet 228a of the filler head may be positioned a distance D
from the top of the bottle. In some embodiments, the distance D between the top of the bottle

and the downstream end of the filler head outlet 228a 1s between about 0.125 inches and 1 inch.
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In other embodiments, the distance D 1s between about 0.125 inches and 0.25 inches. As will be
appreciated, the distance between the outlet and the top of the bottle may be as small as possible
to keep the opening of the bottle close to the filler head outlet during the filling process while
still providing a tolerance for variation in bottle heights from the manufacturers.

Although the dust shroud 1s shown attached to and positioned above each of the filler
head outlets in FIGS. 3 and 4A-4B, the dust shroud(s) may be place in other suitable locations
for moving air and dust from around the filler head. For example, a dust shroud may be
positioned next to, but not attached to, each of the filler head outlets. In other embodiments,
such as those where the system includes more there one filler head, there need not be a dust
shroud attached to each filler head. For example, a single dust shroud may be positioned over
both of the bottles being filled via the dual head filler to remove air and dust from around the
outlet of each filler head.

As shown 1n FIGS. 3 and 4A-4B, the dust shroud may be connected to a vacuum source
235 via one or more conduits, such as a tube 232a, 232b. In some embodiments, the tube may
have an inner diameter of about 0.5 inches, although the inner diameter may differ in other
embodiments. For example, the inner diameter also may be about 1 inch. In some
embodiments, the length of the tube (e.g., from the dust shroud to the vacuum source) may be
about 2 feet long, although the length of the tube may be extended or shortened. In such
embodiments, the shortened/lengthened tubing may vary the pressure ditfferential being applied
via the dust shroud via the vacuum source 235. In some embodiments, the volume of air
removable via the dust shroud may be about 137 ft’/min.

According to yet another aspect, the system includes one or more static reduction devices
arranged to counteract (e.g., reduce and/or eliminate) static generated during the filling process.
In some embodiments, the system, such a filler 204, includes one or more passive static
reduction devices. For example, the conveyor belts and/or other pieces of equipment used in the
system may be formed of a static dissipating material.

In some embodiments, as shown 1n FIG. 3, the system, such as filler 204, also may
include one or more active static reduction devices, such as static bars 234a. As shown 1n this
view, static bars 234a may be positioned adjacent to the bottles travelling on the upstream
convey belt 206a. For example, static bars 234a may be located next to the bottles travelling on
the upstream conveyor belt 206a. Although one static bar 234a 1s shown 1n these figures, two or

more static bars may be used in other embodiments. For example, one or more static bars may
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be placed on either side of the bottles or on either side of the upstream conveyor belt 206a. In
some embodiments, static bars may be located 1n the same plane as the conveyor belt (e.g.,
parallel to the conveyor belt) but spaced from the conveyor belt. In some embodiments, one or
more static bars may be located beneath the conveyor belt, feed screws, and/or beneath the load
cell. As will be appreciated, although static bars are only shown near the upstream conveyor
belt, static bars also may be located near the downstream convey belt or near the bottles
travelling on the downstream conveyor belt.

In other embodiments, the active status reduction device may include an 1onizer 236
positioned near the filler head(s) to minimize static near the filler head(s). In such embodiments,
the 10nizer may be used to 1onize the air in and around the filler head outlet(s).

As will be appreciated, although system of FIG. 3 1s shown with both static bars and an
ionizer, 1n other embodiments, the system may include only one type of active static dissipation
device. For example, the system may include just static bars or just 1onizers. As will be further
appreciated, other static reducing devices also may be used in other embodiments to reduce
and/or eliminate static generated during the filling process.

According to another aspect, the filler 204 may include one or more housings, also
referred to as draft shields, arranged to minimize drafts in and around the filler head. For
example, in some embodiments, the filler may include an outer draft shield 238 arranged to
reduce and/or prevent large pressure and/or airflow movement from affecting dispensation of the
powdered medicine into the containers. As shown in FIGS. 3 and 4A-4B, in some
embodiments, the outer draft shield 238 may be positioned around the entire filler. In some
embodiments, the outer draft shield may be positioned around the filler head(s), load cell(s), and
at least a portion of the upstream and downstream conveyor belts. As will be appreciated, 1n
such embodiments, the housing may include inlet and outlet openings through which the bottles
may pass on the respective conveyor belts to travel to and from the filler head(s). In other
embodiments, the outer draft shield may be positioned around only the filler head(s).

The filler also may include an inner draft shield 240 to reduce or prevent smaller
pressure and/or airflow movement from atfecting dispensation of the powdered medicine into
the containers. As shown in FIGS. 3 and 4A-4B, such an inner draft shield 240 may be
positioned around just the filler head outlet(s), corresponding dust shroud, and the bottle being
filled. As with the outer draft shield, the inner draft shield also may include inlet and outlet

openings through which the bottles may pass to the respective outlet of the filler head(s).
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Although two draft shields are shown in FIGS. 3 and 4A-4B for reducing or eliminating
drafts, it will be appreciated that only one draft shield or three or more drafts shields may be
used 1n other embodiments. For example, instead of having a single inner draft shield around
both of the filler head outlets in FIG. 3, the filler 204 my include a separate inner draft shield
around each of the filler head outlets. In some embodiments, the draft shields may be
substantially square or rectangular in shape, as 1s shown. The draft shields also may have other
suitable shapes 1in other embodiments. As will be appreciated, the shape of the inner draft shield
need not be the same as the shape of the outer draft shield. For example, the inner draft shield
may be rectangular in shape while the outer draft shield 1s square in shape. In some
embodiments, the draft shields may include a hard plastic enclosure, although other suitable
structures (e.g., plastic sheets) may be used.

In some embodiments, as shown 1n FIG. 3, the system also may include one or more
draft shields arranged to prevent and/or eliminate contamination of the powdered medicine being
dispensed into the containers. For example, in some embodiments, the system includes a draft
shield 242 through which the containers pass after the powdered medicine has been dispensed
into the containers but before the containers have been capped and/or sealed. In such an
example, the draft shield 242 may be positioned around the bottle capper 208. The draft shield
242 also may be positioned adjacent to the outer draft shield 240.

As will be appreciated, although two drafts shields (outer draft shield 238 and draft
shield 242) are used to enclose the filler and one or more downstream stations to reduce and/or
eliminate drafts and contamination of the bottles, 1in other embodiments, a single, larger draft
shield may be used to surround the filler and downstream stations to prevent and/or eliminate
drafts and contaminations. For example, in some embodiments, the outer draft shield may be
s1zed to enclose both the filler and one or more downstream stations.

In some embodiments, the filler may be manually operated. The filler also may be
automatically operated. In such an automatic arrangement, the filler may be connected to a
control device 241 (see FIG. 3), which may control operation of the filler. For example, the
control device may run an algorithm and instruct the fillers to fill the bottles. As will be
appreciated, the control device 241 also may control operation of other stations of the filling
system, such as the bottle capper and the labeler. As such, the control device 241 may run other
algorithms or processes. As will be appreciated, other processing and/or analysis also may be

performed by the control device 241 and/or by the filler 204 (or filling system 200).
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An 1llustrative example of a filling algorithm 300 1s shown 1n FIG. 6. In some
embodiments, the algorithm may include indexing 350 and weighing 352 the empty bottle such
that a base weigh may be recorded and stored for each bottle. Next, a powdered pharmaceutical
may be dispensed into the bottle 354 via the filler. In some embodiments, the filled bottle may
be weighed 356, and the weight of the dispensed powder may be calculated 338, such as by
comparing the weight of the filled and empty bottles. If the weight of the powder 1s within a
range including the prescribed weight, plus or minus any allowed tolerances, the filling process
will end 360 and the filled bottle will be transferred to a downstream station, such as the capping
station (see, e.g., FIG. 1). If the weight 1s outside the range, the bottle will be rejected 362.

FIG. 7 1llustrates an example of a graph showing the improved accuracy achieved with
inclusion of the static reduction devices. As will be appreciated, this graph compares the
difference between the actual weight of the bottle and the weight registered at the load cell,
plotted against the number of bottles being filed. As 1s shown 1n this figure, as the number of
filled bottles increases, the change 1n weight becomes erratic due to the pull of static electricity
in the filling system (e.g., from static created by the moving bottles). When static reduction
devices ESD are enabled, the change in weight between the weight measured by the load cell
and the actual weight of the bottle approaches zero. In contrast, when the static reduction
devices are disabled, the difference 1in weights 1s inconsistent and approaches + 0.1000.

As described with respect to FIGS. 3 and 6, the filler (and filling system) may be
connected to a control device 241, which may be used to control operation of the filler 204 (and
filling system 200). The control device 241 may be a computer (desktop or laptop), a tablet, a
mobile device, or any other suitable apparatus for controlling the device 200. As shown in FIG.
3, the device 241 may be directly connected to the filler 204 (e.g., via a USB connection) or the
control device 241 may be indirectly connected to the filler. Such an indirect connection may
include an internet, intranet, wireless, Bluetooth or other network connection suitable for
indirectly connecting the control device 241 to the filler 204 (and filling system).

The control device 241 1n accordance with the techniques described herein may take any
suitable form, as aspects of the present invention are not limited 1n this respect. An illustrative
implementation of a computer system 400 that may be used 1n connection with some
embodiments of the present invention 1s shown 1n FIG. 8. One or more computer systems, such
as computer system 400, may be used to implement any of the functionality described above.

The computer system 400 may include one or more processors 410 (e.g., processing circuits)
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and one or more computer-readable storage media (1.e., tangible, non-transitory computer-
readable media), e.g., volatile storage 420 (e.g., memory) and one or more non-volatile storage
media 430, which may be formed of any suitable non-volatile data storage media. The
processor(s) 410 may control writing data to and reading data from the volatile storage 420
and/or the non-volatile storage device 430 1n any suitable manner, as aspects of the present
invention are not limited 1n this respect. To perform any of the functionality described herein,
processor(s) 410 may execute one or more 1nstructions stored 1n one or more computer-readable
storage media (e.g., volatile storage 420), which may serve as tangible, non-transitory computer-
readable media storing instructions for execution by the processor 410.

Although the filling system has been shown and described as dispensing pure API into a
container, it will be appreciated that the disclosed system also may be used to dispense a
powdered pharmaceutical with API and various fillers, such as glidants and excipients. Such a
system also may include a filler having a powder filler head (e.g., a gravimetric filler) and
respective load cell (e.g., a magnetic displacement load cell), static reduction devices, and one or
more dust shields. The system also may include a dust extractor.

While the present teachings have been described 1n conjunction with various
embodiments and examples, it 1s not intended that the present teachings be limited to such
embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.

Accordingly, the foregoing description and drawings are by way of example only.
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CLAIMS
What 1s claimed 1s:
1. A system for filling a powdered pharmaceutical into a bottle, the system comprising;

a filler having a first powder filler head arranged to dispense a powdered pharmaceutical
into a bottle and a first weight sensor positioned below the first powder filler head;

one or more static reduction devices arranged to reduce static generated during a filling
process; and

two or more draft shields, each of the two or more draft shields being positioned around

at least a portion of the filler.

2. The system of claim 1, further comprising a dust extractor arranged to remove dust

generated during the filling process.

3. The system of claim 2, wherein the dust extractor includes a dust shroud attached to an

outlet of the first powder filler head.

4. The system of claim 3, wherein the dust extractor 1s removably attached to the outlet of

the first powder filler head.

d. The system of claim 2, wherein the dust extractor 1s funnel-shaped.
6. The system of claim 1, wherein the first powder filler head includes a gravimetric filler.
7. The system of claim 1, wherein the weight sensor includes a load cell positioned below

the first powder filler head.

3. The system of claim 1, wherein the one or more static reduction devices includes one or

more active static reduction devices.

9. The system of claim 8, wherein the one or more active static reduction devices includes

one or more static bars.
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10. The system of claim 9, wherein the one or more static bars are positioned upstream of the
first powder filler head.

11. The system of claim 10, wherein the one or more static bars are positioned near at least

one of an upstream conveyor below arranged to transfer one or more bottles to the first powder

filler head and the one or more bottles being transferred to the first powder filler head.

12. The system of clam 8, wherein the one or more active status reduction devices includes

an 1onizer, wherein the 1onizer 1s positioned near an outlet of the first powder filler head.

13. The system of claim 12, wherein the two or more draft shields includes an 1nner draft

shield and an outer draft shield, the 1onizer being positioned within the inner draft shield.

14. The system of claim 1, wherein the one or more static reduction devices includes one or

more passive status reduction devices.

13. The system of claim 7, wherein the load cell includes a magnetic displacement load cell.

16. The system of claim 3, wherein the dust shroud 1s connected to a vacuum source and

arranged to extract air from around an outlet of the first powder filler head.

17. The system of claim 1, wherein the two or more draft shields includes an inner draft
shield and an outer draft shield, wherein the inner draft shield 1s positioned around at least an

outlet of the first powder filler head and the outer draft shield 1s positioned around the filler.

18. The system of claim 17, further comprising conveyor belts located upstream and
downstream of the first powder filler head, wherein the outer draft shield 1s positioned around the

filler and at least a portion of the upstream and downstream conveyor belts.

19. The system of claim 18, further comprising a third draft shield positioned around at least

a portion of the downstream conveyor belt and a bottle capper.
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20. The system of claim 1, wherein the first powder filler head 1s arranged to dispense

between about 25 mg and about 100g of a powdered pharmaceutical.

21. The system of claim 1, wherein the weight sensor 1s arranged to weigh a bottle between

about 15g and about 30g.

22. The system of claim 1, wherein the first powder filler head has a rotation speed of

between about 1 rpm and 2000 rpm.

23. The system of claim 1, wherein the filler includes a second powder filler head and a

second weight sensor positioned below the second powder filler head.

24, The system of claim 23, wherein the two or more draft shields include an inner draft
shield and an outer draft shield, wherein the inner draft shield 1s positioned around at least an

outlet of the first powder filler head and an outlet of the second powder filler head.

25. The system of claim 25, wherein the outer draft shield 1s positioned around the filler.

26. The system of claim 1, wherein the powdered pharmaceutical includes a pure active

pharmaceutical ingredient.

27. A method of filling a bottle with a prescribed weight of a powdered pharmaceutical via a
filling system having a filler with a first powder filler head and a weight sensor positioned below
the powder filler head, one or more static reduction devices arranged to reduce static during a
filling process, and two or more draft shields, the method comprising:

transferring an empty bottle to a first powder filler head of a filler, the empty bottle
passing by one or more static reduction devices as the empty bottle moves towards an outlet of
the first powder filler head;

filling the empty bottle with the powdered pharmaceutical via the first powder filler head;

reducing a draft during a filling process via two or more draft shields, each of the two or
more draft shields being positioned around at least a portion of the filler; and

transferring a filled bottle from the first powder filler head to a downstream station.
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28. The method of claim 27, further comprising extracting dust produced during the filling of

the empty bottle at the first powder filler head via one or more dust extractors.

29. The method of claim 27, wherein filling the empty bottle with the powdered
pharmaceutic includes filing the empty bottle with the powdered pharmaceutical until a

prescribed weight of the pharmaceutical 1s dispensed into the bottle.

30. The method of claims 27, wherein filling the empty bottle with the powdered
pharmaceutical includes weighing the bottle via a weight sensor positioned below the first

powder filler head.

31. The method of claim 30, wherein weighing the bottle via the weight sensor includes

welghing the bottle via a magnetic displacement weight sensor.

32. The method of claim 28, wherein extracting dust produced during the filling process

includes extracting dust via a dust shroud attached to the outlet of the first powder filler head.

33.  The method of claim 32, wherein extracting dust produced during the filling process
includes applying a vacuum source to the dust shroud to extract air from around the outlet of the

first powder filler head.

34. The method of claim 27, further comprising:
transferring an empty bottle to a second powder filler head of the filler, the empty bottle
passing by one or more static reducing devices arranged to reduce static generated during a
filling process as the empty bottle moves towards an outlet of the second powder filler head;
filling the empty bottle with a powdered pharmaceutical via the second powder filler

head; and

transferring a filled bottle from the second powder filler head to a downstream station.

33. The method of claim 34, further comprising extracting dust produced during the filling of

the empty bottles at the first and second powder filler head via one or more dust extractors.
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36. The method of claim 35, wherein reducing the draft during the filling process includes
reducing the draft via an inner draft shield positioned around an outlet of the first and second

powder filler head sand via an outer draft shield positioned around the filler.

37. The method of claim 27, further comprising reducing contamination of the filled bottle

via a third draft shield.
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