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(57) Abregée/Abstract:

An apparatus for filling finely powdered material into a long and narrow cavity or hole having a relatively small opening Is
provided. The apparatus features a discharge port for a particulate laden gas stream directed toward the opening of the hole to
be filled but spaced apart from the opening of the cavity to be filled by a gap, so that in operation the powdered material
continues across the gap and into the cavity due to its inertia while the gas escapes through the gap.
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FILLING APPARATUS

ABSTRACT

An apparatus for filling £finely powdered
material into a long and narrow cavity or hole having a
relatively small opening is proVided The apparatus
features a discharge port for a particulate laden gas
stream d:l.rected toward the opening of the hole to be

'_ filled but spaced apart from the openlng of the cav1ty

to be filled by a gap, so that in operatlon the pow-
.dered material contlnues across ‘the gap and into the
1cav1ty due to 1t3-1nert1a.wh11e the gas escapes through
" the gap. R ' R - |
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1 FILLING APPARATUS

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The invention relateS_to'a filling apparatus,
particularly an apparatus for filling'a'finely powdered
material into a long and narrow cavity or hole having a

" relatively small opening.

2. DESCRIPTION 0» R.OR. T

It 1s de51rable to admlnlster a pharmaw‘”

pensing deV1cee. One problem wlth admlnlsterlng flnely
powdered materlals 1s that it is often necessary to

‘accurately and repeatably £ill lonq and narrow caV1t1es
'or holes that comprlse the dlspen31ng apparatus Wlth a

measured unlt dosage amount of the materlal.

' In this regard recently,, an apparat:us and
'method for dlspen91ng a finely powdered solid antlblot-
ic therapeutlc agent :mto the periodontal pocket of a
patlent suffer:mg from pern.odontal disease has been

| developed (U S. 5000886) The apparatus :mcludes a
- nNarrow tip portlon sufflclently small to fit into the

periodontal pocket. The powdered therapeutic agent is

.oolog:z.cally active matem.al :m a finely powdexed form
~ to a patlentoA For example, anti-ashma and other drugs
have been admlnlstered via oral '1nha1atlon type dis-
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disposed within a narrow bore located in the tip and
dispensed from the tip into the periodontal pocket.

Filling the narrow bore of the periodontal
dispensing apparatus with the proper amount of the
powdered therapeutic agent has proved to be a difficult
task due to the small opening through which the agent
must enter and the relatively long and narrow hole
which must be filled. In addition, due to the fact
that a standard dosage of the therapeutic agent must be
delivered to the periodontal pocket, the dispensing
apparatus must be filled in a precise and repeatable
manner.

One known way of filling a cylinder such as a
cartridge with a powdered material such as gun powder
involves placing the gun powder in a funnel and allow-
ing gravity to feed it through the funnel stem into the
cartridge. This method would not be useful to fill the
periodontal dispensing apparatus described above
because the hole to be filled is too narrow to allow

particles to flow through by gravity feed. In addi-

tion, the therapeutic agent is hydroscopic and does not

flow evenly.
Another way to fill a long and narrow hole

such as the bore in the periodontal dispensing appara-
tus includes gathering a mound of the powder, and
tamping the bore repeatedly into the mound, until the
desired weight of medication has been added to the
weight of the dispenser.. This method, however, 1s
extremely time consuming and inaccurate.

It is thus an object of the present invention
to provide an apparatus capable of filling a long and
narrow cavity'or hole having a relatively small opening
with a finely powdered material. It is another object
of the invention to provide an apparatus capable of
accurately filling a long and narrow hole or cavity of
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an apparatus for dispensing such material with a unit dosage

amount of a pharmacologically active powdered material.
SUMMARY OF THE INVENTION

The i1nvention provides an apparatus for filing a
long narrow cavity of a device contailning such a cavity with
a fine particulate material, which cavity having a small
opening, sald apparatus comprising: (a) supply means for
containing a quantity of said fine particulate material; (b)
a source of gas; (c) means for providing a moving stream of
sald gas, sald providing means 1n communication with said
supply means; (d) means for suspending said fine particulate
material 1n sailid moving gas stream, sald suspending means
communicating with a discharge port having an orifice so
that a gas stream containing suspended particulate material
1s discharged through the orifice of said discharge port;

(e) a housing having an aperture, said aperture defining a
means for positioning the orifice of said discharge port, a
gap, a means for holding said device contalining the cavity
to be filled and an overflow means; (f) said discharge port
having said orifice positioned within said aperture of said
housing so as to point to the opening of the cavity to be
filled of said device but spaced apart by said gap, said gap
in communication with an overflow means, wherein upon
discharge of said gas stream contalning suspended
particulate material through said orifice, said suspended
particulate material is propelled across the gap and into
the cavity to be filled until the cavity 1s filled to
capacity with said particulate material and said gas 1s
allowed to escape through said gap into said overflow means.
The gap between the discharge port and the opening of the
cavity or hole to be filled preferably should be not greater

than twice the size of the orifice of the discharge port,
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preferably a distance of about .2 to 2 times the size of the
orifice of the discharge port. Since the density of the
powder 1s typically much greater than that of the gas, the
gas can easlly change direction and escape through the gap,
however, the powder which 1s denser, continues because of
1ts 1nertia 1nto the long and narrow cavity or hole. For
the cavity or hole to be filled, the far end of the hole
must be blocked. 1In the event that devices such as a small
pipe or tube are to be filled, the far end can be
temporarily blocked until the filling 1s complete. When the
hole 1s filled to capacity the excess powder automatically
exits through the gap, and may be reclaimed for use, 1if

desired.

The invention also provides a method of filling a
cavity of a medication dispensing device, sald cavity having
an opening, with a pharmacologically active powder material,
which comprises: (a) providing a supply of said powder
material and a supply of pharmaceutically acceptable gas;

(b) positioning the opening of the cavity of the device to
be filled so as to face an orifice through which a gas
stream containing a suspended powder 1s discharged but
spaced apart from said orifice by a gap; (c¢) causing said
powder to be continuously suspended in a substantially
continuously moving stream of saild gas and discharging said
gas stream containing suspended powder through said orifice
pointed at the opening of the cavity to be filled but spaced
apart by said gap, wherein upon discharge of said gas stream
through said orifice said powder material 1s propelled
across the gap into the cavity to be filled until the cavity
is filled to capacity with said powder and said gas 1s

allowed to escape to the atmosphere via said gap.

In the preferred embodiments of the



present invention the powder is reclaimed because the

powder is a pharmaceutical product which is wvaluable,
and which must be accounted for.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 depicts the discharge port, gap and
the cavity or hole to be filled.

Figure 2 is a block diagram of the control
elements of the systen.

Figure 3 depicts one embodiment of a
filling apparatus according to the present invention.

Figure 4 is a detailed view of the manifold
of the nozzle assembly.

Figure 5 is a detailed view of the nozzle
housing. '

. Flgure 6 deplcts a dispenser which is filled
‘with an apparatus accordlng to the present invention.

Flgure 7 shows a hlstogram of fill wen.ghts
for a pharmaceut;cal powder, where the target f111
‘weight was 4.5 milligrams.

Flgure 8 depicts one embodlment of a multiple
unit dose powder dispenser of the type useful for
medications wh:t.ch can be delivered by way of oral

inhalation.

Figure 9 depicts another embodiment of a
filling apparatus according to the present invention.



DESCRIPTION OF THE PREFERRED EMBODIMENTS
The filling apparatus of the present inven-
tion is particularly suited for filling a long and
narrow cavity or hole having a relatively small opening
with a finely powdered material. For this invention
narrow is considered to be about 1 millimeter in width
or diameter or smaller, and long is considered greater

than about seven millimeters in length. The cavity or

hole to be filled may be of any cross sectional shape
and may for example include square, rectangular,
spherical, or an irregular shape. The hole need not
have a uniform cross section. For this invention, a
relatively small opening is considered to be about 1
millimeter in width or diameter or smaller. As with
the cavity or hole the opening may be of various
shapes.

~The invention is particularly suited for

fllllng various dlSpen31ng devices for dispensing unit

dosage forms of pharmacologlcally actlve materials. 1In

this regard it is recognlzed that the materlal must be "

packed into the caV1ty of the dlspen31ng dev1oe in such
a way so that it can be dispensed therefrom. The
apparatus of the present 1nventn.on is unlquely sulted
for this type of filling in that the powdered'materlals
are not packed tco tlghtly due to the fact that they
are transported via a mov:.ng gas stream. Further in
this regard, it will be appreolated that cyllndrlcal
cavities are partlcularly sulted to be filled by the

present apparatus, because c¢ylindrical barrels and

cylindrical plungers provide reproducible cross sec-
tions and volumes for dispensing. Also, cylindrical
plungers are well eulted to dlSpense all of the materi-
al without leaving any behlnd in corners, etc. 1In the
event that a oav1ty has more than one opening, all but
one must be temporarily blocked during the filling



operation or otherwise the particle laden gas stream
will exit through the other openings and the cavity
will not be filled. This temporary blocking can be
easily removed and thus items such as small tubes or
pipes are filled.

The filling apparatus of the present inven-
tion is particularly suited for filling all types of
finely powdered solid materials such as pharmacologi-
cally active powdered materials. Among the pharmaco-
logically active agents which Can' be finely powdered
and thus are amenable for f£filling by the present
apparatus are peptides and proteins. Specific examples
of the latter are: aerial natriuretic factor, tumor
necrosis factor, oxytocin, vasopressin,
adrenocorticotropic hormone (ACTH), epidemial growth
factor, tryocidins, gramicidins, renin, bradykinin,
angiotensins, enctorphins, enkephalins, calcitonin,
salmon calcitonin, secretin, "calcitonin gene related
factor, tissue p'lasminogen factor, kidnéy’ plasminocgen
factor, cholecystokinin; melanocyte inhibiting factor,
melanocyte stimulating hormcne, ‘neuropeptide 'y , herve

growth factor, muramyl dipeptid_e, thymopoietin, human

grOwth hormone, porCine growth hormone, sodium pente-
medine, bovine growth hormone, insulin, thyrotropin
releasing hormone (TRH), arogastrone, pentagastrin,

tetragastrin, = gastrin, interferons, glucagon,

somatostatin, prolaCtin, _superoxide dismutose,
luteinizing hormone releasing hormone (LHRH) , H-~5-0xo-
Pro~His-TrpéSermTyr*DTrpéLeuﬁArgwpromG1yNH2, H-5-~0x0~
Pro~His-Trp~Ser~Tyr-3-(2Napthy1)~D~alany1-Leu~Arq~Pro“
Gly~NH,, '
6~[0~(1,1-dimethylethyl)wDuserine]-10~deglycinamide-,

Luteinizing hormone-releasing factor (pig),

2~ (aminocarbonyl)hydrazide (9CI), Luteinizing hormone-
releasing factor (pig), 6-[0~(1,l-dimethylethyl)-D-
serine]-9~[N~ethyl~L~prolinamide)~10-deglycinamide-

vy
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 triflupromazine,
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(9CI), Luteinizing hormone-releasing factor (pig), 6-D-
leucine-Q-(Nwethy1~L~prolinamide)wlowdeglycinamide~
(9CI) and synthetic analogs and modifications and
pharmacologically active fragments thereof and pharma-
ceutically acceptable salts thereof.

Other classes of compounds suitable for
filling via the present apparatus includes: penicil-
lins, betalactamase inhibitors, cephalosporins,
quinolones, aminoglycoside antibiotics (gentamicin,
tobranmycin, kanamycin, amikacin);- estracdiol,
norethisterone, norethindrone, progesterone,
testosterone, amcinonide, achromycin, tetracyclines
(doxycycline, minocycline, oxytetracycline, tetracy-
cline, thortetracycline, demeclocycline, methacyline),
clindamycin, Vitamin B-12, anesthetics (procaine,
tetracaihe, lidocaine,  mepivacaine, etidocaine),

mitoxantrone, bisantrene, doxorubicin, mitomycin C,

bleomycin, vinblastine, vincristine, cytosine
arabihoSide,' ARA-AC, actlnomy01n D, daunomycin,
- daunomycin benzoylhydrazone, ~ nitrogen mustards,

S—aza'cytidine, calc;n.um leucovorin, cis~-platinum con-
pounds, 5 - fluorOuraCil, -;methOtrexateg waminopterin,
maytan31ne,..melphalan, mecaptopurihes, methyl CCNU,
hexamethylmelamlne, etop051de, hydroxyurea, levamisole,
mitogquanzone, mlsonldazole, pentostatln, teniposide,
thio‘quanine, dlchlorometho-r trexate, chloprothixene,

.mollndone, | loxaplne, haloperidol, chlorpromazine,

mesoridazine, thioridazine,

fluphenazine, perphenazine, trifluoperazine,
thiothixene, 'and phamaceutically' acceptable salts of
the foreg01ng, hydromorphone, oxymorphone, levorphenol,

hydrocodone, oxcodone, nalophine, naloxone, naltrexone,
buprenorph ine, butorphenol, nalbuphlne , mepridine,
alphaprodine, anileridine, dipenoxylate, fentanyl and

pharmaceutically acceptable salts of the foreg01ng
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The foregoing may be utilized in finely powdered form,
having sizes of from about .5 micron or larger.
However, it will be appreciated that the materials may
not be of such a large size to prevent suspension in a
moving gas stream. In addition, useful materials
include those microencapsulated pharmaceutical products
of the type described in US 5000886. These microencap-
sulated materials typically have sizes of 20 to 120
micron diameter, which are suitable for filling with
the present apparatus.

It will be appreciated that the type of gas
which is used to suspend the particles of solid materi-
al must be compatible with the material and in the case
of pharmaceutical products must meet sanitary require-
ments. In this regard, and bearing in mind the compat-
ibility and sanitary requirements it is contemplated
that a wide variety of gasses may be employed, includ-
ing, air, nitrogen, dry air, carbon dioxide, argon and
other inert gasses. Dry air or nitrogen will Dbe
preferred in connection with hydroscopic or
hydrophillic particles.

Referring to Figure 1, discharge port 1
having orifice 4 with a width or diameter D is posi-
tioned so as to point at opening 5 of dispensing device
3 having cavity 2. Opening 5 has a width or diameter
X. The discharge port 1 1is spaced apart from the
opening 5 of the cavity 2 by a gap G. The width or
diameter D of orifice 4 of the discharge port must be
equal to or smaller than the width or diameter X of
opening 5 of cavity 2 to be filled. In some instances
such as for discharge ports orifices or cavity openings
with irregular or different shapes, it will be desir-
able for the discharge port to fit within the cavity
opening. If the width or diameter of orifice 4 of the
discharge port exceeds that of the width or diameter X



of cavity 2, much of the particulate material suspended
in the gas stream will flow by the side of the device 3
and will thus not enter cavity 2. The orifice 4 of
discharge port 1 and opening 5 of device 3 are spaced
apart by a distance identified as gap G. It has been
found that a gap of not greater than 2 times the width
or diameter D of orifice 4 fits this criterion. It is
preferred that gap G be a distance of .2 to 2 times the
width or diameter D. The size of the gap G must be
sufficiently large so that gas will be allowed to
escape but not so large that the particulate material

will not be carried along in the gas stream and bridge
the gap. .

In the embodiment of the apparatus described
herein with reference to Figure 2 - 4, the discharge
port orifice has a diameter of .038 inches and the gap
is .010 inches.

It will be appreciated that the powdered
material may be suspended in a moving gas stream by any
number of devices such as the venturi device described

in greater detail herein or a fluidized bed or any

other device which results in suspending particles of
material in a moving stream of gas. The particular
device must be capable however of suspending a suffi-
cient amount of particles to fill the required cavities
quickly and efficiently but not to allow too many
particles to become suspended else they clog the
discharge port or the gap. ~ In this regérd, for exam-
ple, the flow rate of the gas through a device such as
a venturi may be regulated to maintain a proper suspen-
sion of particles in the gas stream.

In one embodiment the filling apparatus
includes a container for holding the powdered material
to be filled, a source of gas (preferably dry air, or
nitrogen), a regulator to provide the required
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volumetric flow rate, a venturi nozzle assembly for
discharging the gas and drawing up the powder into the
stream of discharged gas. Optionally it may also have
an overflow collector for trapping powder which was in
excess of the volume required to fill the narrow bore
hole.

Referring to Figure 2, a supply of gas 10 is
regulated by a regulator 15 prior to being connected to
a solenoid controlled pneumatic valve 20. When the
pneumatic valve 20 is energized by a standard 115 volt
source 25, a solenoid controlled valve opens, permit-
ting the gas to flow through pipe 30 to the filling
system. Because for the operation of this invention
only a brief burst of gas is required, an adjustable
timer relay 35 is set to limit the time duration of the
opening of the solenoid controlled pneumatic wvalve to
under one second.. It is not a requirement that the gas
supply be pulsed, but it is preferred, to avoid packing
of the finely powdered material. The closing of the
timer relay 35 is 1n:|..t1ated by the activation of a
footswitch closure of switch 40.

The filling system is shown in greater detall

in Figure 3. The gas supply to the system 30 is shown

in both Figures 1 and 2. The gas supply is connected
to the venturil nezzle assembly 45 using a standard
pneumatic connector 50. In the venturi nozzle assembly
45, the gas enters a manifold 55 whlch is shown both 1in
Figures 3 and 4. Referring to Figure 4, a powder
supply tube 60 runs through the manifold, and acts as
the backbone of the manifold assembly. cOllar',gg
permits gas to enter the manifold assembly through
opening feature 70 and to pass through plenum 175, and
to exit through orifices 80 on orj,fiCe plate 85. In
this way, the gas is discharged through a plurality of
orifices and will envelop the powder supply tube 60.
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The gas supply 30 in Figure 3 is divided at
tee connector 20 to go to both the nozzle assembly 453,

and to the supply of powder 95, and more specifically
to the space above the powder, identified as 1006. 1In

the pulsed mode of operation, by pressurizing the
powder source, powder begins to dispense very quickly.
without this "bias pressure", it would take several
seconds for the venturi effect to develop useful powder
flow. The sipper tube 110 is immersed in the powder
105 and goes through the manifold assembly and into the
nozzle assembly 45.

Figure 5, shows the nozzle housing 115. The
supply of gas enters through cylindrical opening 120,
and the manifold is installed through opening 125. The
small bore cylinder to be filled will be placed into
cylindrical holding feature 130, and the overflow of
powder, if any, will escape through overflow conduit
135.

In use, the gas after exiting nozzle 80 is
.constralned to flow through a necked down venturi area
140 defined by the clearance between manifold 115 and
powder supply tube 60. Because the gas velocity is
high through.th.e venturi 1490, the pressure in this area
is greatly reduced. |

This area of low pressure draws powder 105
through sipper 110, mixes the gas with the powder, and
the .gas/pOWder mixture is discharged through the
dlscharge port 131. In use, as shown on Figure 3, the
d:x.spensn.ng device having a cavity to be filled 145 is
held in a holding feature 130 of nozzle housing 115.

Critical to the operation of this device is
the gap G. oOverflow conduit 135 allows excess gas and
powdered material to escape during the fill process.
In operation, the powder is packed by the velocity of
the gas/powder mixture into the cavity of the
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dispensing device 145, but the much lower density gas
is able to change direction and exit through the gap G
and overflow conduit 135.

Some quantity of powder will be mixed with
the overflow gas, and will be carried into the overflow
collector 150. To prevent pressurizing the overflow
collector 150, there is a vent to atmosphere provision
155. If the vessel 150 collecting the overflow were
not vented to atmosphere, pressure would build up 1in
the vessel. As'this_pressure increased, it would reach
the point where the 'pressure used to propel the gas
would equal the pressure of the overflow vessel. At
this point there would be no pressure differential, and
therefore no motive force. To keep the ambient envi-
ronment from being contaminated by the powder being
filled, there is a filter 160 in the overflow collector
to keep the powder from escaplng, ‘and also to recover
the powder in those appllcatlons where the powdered
material is valuable. |

Referrlng to Flgure. 6, dispenser 200 1is
comprised of two parts, a barrel 210 and plunger_ 220.
In a 'prefferred embodiment, exac_tly 4.5 milligrams of a

pharmaceutically activ'e material is metered into the

dispenser 200. Modified depth micrometer 230 1is
mounted into block 240 so that when the micrometer
barrel is turned, .atta:ched pin 235 moves inward or
outward depending on the direction of micrometer barrel
rotation. Pin 235 is sized so as to fit easily into
d'ispenser “barrel 210. In use, plung’ér 220 1is de-~
pressed, and then the dispenser asSembly is impaled
upon pin 235 so as to set a fixed, and repeatable
position of plunger 220 in barrel 210. If the amount
of material to be metered is always fixed, the microme-
ter adjustment need not be used, and can be replaced
with a fixed length pin. '
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The embodiment depicted in Figures 1 to 6 has
been evaluated to determine if 1t accurately and
precisely filled the cavity 250 in dispenser 200.
Figure 6, shows a typical histogram of fill weights or
approximately 5400 fills.

The x-axis of the histogram shows the £fill
weights of 5400 periodontal dispensers filled with the
antibiotic minocycline. The resultant fill weights are
divided, for the'purpose of presentation, into 14 bins,
from 3.9 milligrams to 5.2 milligrams in 0.1 milligram
increments. The y-axis of the histogram shows the
number of dispensers which had the indicated fill
weight. |

It 1is apparent that the fill weights are
narrowly clustered. Specifically, the average fill
weig:ht is 4.5 milligrams (which was the ta:rget £ill
weight), with a standard deviation of 0.19 milligramns.
This 4.22 percent standard devz_atlon is acceptable for
pharmaceutlcal appllcatlons. |

The apparatus descrlbed in this appllcatlon
may also be. ‘used to fill other medication dellvery
devices which dellver powdered 1nhalants to the 1lung.
Specifically, certain medications are most effective
when delivered dlrectly to the 1ungs of the patient.
Examples include drugs against reversible airway
obstruction such as asthma, drugs to control pulmonary
illnesses or.infections; any drugs to fight off oppor-
tunistic infections of the 1ungs'which tend to infect
patients who have antibodies to the HIV virus (AIDS).
Examples also include polypeptide products of
blotechnology |

Freeze-dryed polypeptldes could be delivered
by the pulmonary route of admlnlstratlon. These rDNA
products are very potent, and the required dosages are
likely to be small. The subject invention is capable
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of accurately metering small volumes of powdered drug
into a dispenser for later use.

Figure 8 shows one apparatus for storing
multiple-doses of powdered material and which is useful
in medication delivery devices for delivery of medica-
tion to the lungs. It is comprised of a support plate
800, preferably nmadé of | plastic or paper, having a
mounting feature 810, shown as a hole but which may be
one of any practical holding means, and also having one
or more long, thin tube-like devices 820a through 820n,
for holding one or several dosages of the drug. The
subject invention can be used to fill these tube like
devices with drug. The devices must be made of a
material which can readily be pierced or broken, so
that the complete contents of one device is available
for therapy. The number of such devices is a design

choice, but can easily encompass from one (1) to thirty

(30) dosages. The apparatus of the present invention
can be used to fill one device at a time, with provi-
sion having been made to seal the filled device, and
then | stepping the Support plate 800 to present the next
position, such as 820b to the filling apparatus.

In the alternative it is practical to build a
filling apparatus according to the present invention
with multiple venturis, and multiple sources and gaps,
so that all of the devices on plate 800 are filled
simultaneously.

Figure 9 is a modification of Figure 2 to the
filling apparatus of Figure 2 adapted to fill the
dispenser device 820a instead of filling the small bore
cylinder. Nozzle housing 115 is modified so that
opening 130 shown 1in Figure 4 is replaced by slit 900.
Support plate §_Q_Q is capable of being rotated about
axis 910, so as to present devices 810a, 810b, 810¢,
etc. to the discharge port.
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CLAIMS:

1. An apparatus for filing a long narrow cavity of a
device containing such a cavity with a fine particulate
material, which cavity having a small opening, said

apparatus comprising:

(a) supply means for containing a quantity of

said fine particulate material;
(b) a source of gas;

(c) means for providing a moving stream of said

gas, said providing means in communication with said supply

means ;

(d) means for suspending said fine particulate
material in said moving gas stream, said suspending means
communicating with a discharge port having an orifice so
that a gas stream containing suspended particulate material

is discharged through the orifice of said discharge port;

(e) a housing having an aperture, said aperture
defining a means for positioning the orifice of said
discharge port, a gap, a means for holding said device

containing the cavity to be filled and an overflow means;

(f) said discharge port having said orifice
positioned within said aperture of said housing so as to
point to the opening of the cavity to be filled of said
device but spaced apart by said gap, said gap 1in
communication with an overflow means, wherein upon discharge
of said gas stream containing suspended particulate material
through said orifice, said suspended particulate material 1s
propelled across the gap and into the cavity to be filled

until the cavity is filled to capacity with said particulate
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material and said gas 1s allowed to escape through said gap

into said overflow means.

2 . The apparatus of claim 1, wherein said supply

means contains a supply of a fine particulate pharmaceutical

5 composition.

3. The apparatus of claim 1, wherein said means for
suspending said fine particulate material in sailid moving gas
stream comprises a venturi in which said moving gas stream
creates an area of reduced pressure which draws said

10 particulate material and mixes 1t with said gas.

4, The apparatus of claim 1, also having a
particulate material recovery system comprising a collection
vessel pneumatically connected to said overflow means, said
collection vessel having an opening which 1s open to

15 atmosphere via a filter which is impervious to said

particulate material.

5. The apparatus of claim 1, where said providing
means comprises a timer means for allowing a pulse of gas

for a period of time sufficient to fill the cavity.

20 6. The apparatus of claim 1, wherein said device

comprises a medication dispenser.

7 . The apparatus of claim 1, wherein said orifice has
a width or diameter equal to or smaller than the opening of

the cavity to be filled.

25 8. The apparatus of claim 1, wherein saild gap 1s not

more than 2 times the width or diameter of the orifice of

the discharge port.
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9. The apparatus according to claim 1, wherein said

means for suspending said particulate material comprises a

fluidized bed.

10. The apparatus according to claim 1, wherein said

5 gas comprises alr.

11. The apparatus according to claim 1, wherein said

gas comprilises nitrogen.

12. The apparatus according to claim 1, wherein said

gas comprises carbon dioxide.

10 13. The apparatus according to claim 1, wherein said

particulate material comprises a pharmaceutical composition.

14. The apparatus according to claim 13, wherein said

pharmaceutical composition comprises minocycline.

15. An apparatus for filling encapsulated minocycline
15 powder into a small bore diameter medication dispenser

having an opening through which said powder 1s filled

comprising:

(a) supply means for containing a quantity of

said encapsulated minocycline powder;

20 (b) a source of a pharmaceutically acceptable dry

gas;

(c) means for providing a moving stream of said
gas, said providing means in communication with said supply

means ;

25 (d) venturi means for suspending salid powder 1n
said moving gas stream, said venturi means communicating

with a discharge port having an orifice so that a gas stream
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containing suspended powder is discharged through said

orifice of said discharge port;

() a housing having an aperture, said aperture
defining a means for positioning the orifice of the

discharge port, a gap, a means for holding said medication

dispenser and an overflow means;

(f) said discharge port having said orifice
positioned within said aperture of said housing so as to
point to the opening of said dispenser to be filled but
spaced apart by said gap, sald gap 1n communication with an
overflow means, wherein upon discharge of said gas stream
containing suspended powder through said orifice, said
powder is propelled across the gap and into the opening of
the dispenser to be filled until the dispenser 1is filled to
capacity with powder and said gas in allowed to escape

through said gap into salid overflow means.

16. The apparatus of claim 15 also having a
particulate material recovery system comprising a collection
vessel pneumatically connected to said overflow means, said
collection vessel having an opening which 1s open to
atmosphere via a filter which 1s impervious to saild

minocycline powder.

17. A method of filling a cavity of a medication
dispensing device, said cavity having an opening, with a

pharmacologically active powder material, which comprises:

(a) providing a supply of said powder material

and a supply of pharmaceutically acceptable gas;

(b) positioning the opening of the cavity of the

device to be filled so as to face an orifice through which a



10

15

i
CA 02058061 2002-02-08

76039-111
- 19 —

gas stream containing a suspended powder is discharged but

spaced apart from said orifice by a gap;

(c) causing said powder to be continuously
suspended in a substantially continuously moving stream of
sald gas and discharging said gas stream contalining
suspended powder through said orifice pointed at the opening
of the cavity to be filled but spaced apart by said gap,
wherein upon discharge of said gas stream through said
orifice said powder material 1is propelled across the gap
into the cavity to be filled until the cavity 1s filled to
capacity with said powder and said gas 1s allowed to escape

to the atmosphere via said gap.

18. The method of claim 17, wherein said cavity 1is
contained in a device comprising a moveable surface to

adjust the volume of said cavity.
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