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Solid Particulate Measuring Devices, Systems, and Methods

CROSS REFERENCE TO RELATED APPLICATION
This application claims the benefit of U.S. Application No. 62/383,163, filed

September 2, 2016, which is hereby incorporated in its entirety by this reference.

FIELD
The disclosed invention relates to partitioning of specific quantities of solid
particulate substances. Disclosed exemplary embodiments include dose measurement

devices, systems, and methods for their use.

BACKGROUND

Some solid particulate consumable products, such as some pharmaceuticals, are stable
for longer periods of time or at a wider range of temperatures as solids. Additionally, some
products may be preferentially consumed as solids, e.g., in oral multiparticulate formulations.

Pediatric healthcare often includes the utilization of multiparticulate compositions for
oral administration of pharmaceutical compounds. For example, a powdered form of a drug
can be measured out and dissolved into a child’s beverage or sprinkled over a food. This
form of pharmaceutical administration can be less objectionable to the child in some
circumstances.

A solid particulate dispenser that can obviate the tedious process of weighing out
particulate matter using a traditional scale in a trial-and-error manner can improve the speed
and accuracy of measuring out specific volumes of such particulates.

There is therefore a need for solutions that will allow faster and better partitioning of
desired solid particulate quantities, thus improving the process of measuring out solid
particulate substances in terms of accuracy, speed, and convenience. In various
circumstances (e.g., medical, pharmaceutical) the devices, systems, and methods described
herein can allow storage of certain consumables as solids at wider ranges of temperatures or
longer periods of time, and simultaneously can improve the speed and accuracy of measuring

out specific quantities of such consumables.
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SUMMARY

Described herein are solid particulate measuring devices, systems, and methods for
their use. In some aspects, the invention includes a device for measuring solids in particulate
form. In some embodiments, a device for measuring a portion of solid particulate matter
includes a translating (rotating) cylinder, a stationary cylinder, a first gate mechanism, and a
second gate mechanism. In some embodiments, the first gate mechanism is coupled to the
translating (rotating) cylinder. In some embodiments, the second gate mechanism is coupled
to the stationary cylinder. The translating cylinder can articulate with the stationary cylinder
to define a space between them that provides a measuring chamber.

In some embodiments, the volume of the measuring chamber is adjustable by
articulation of the translating (rotating) cylinder with the stationary cylinder. The first gate
mechanism can allow solid particulate matter to pass into the measuring chamber. The
second gate mechanism can allow a measured volume of solid particulate matter to pass out
of the device.

Some embodiments utilize a spring-loaded stopper as a gate mechanism. In some
embodiments, the upper gate is a spring-loaded stopper. Some embodiments utilize a plank-
style gate. In some embodiments, the lower gate is a plank-style gate.

Some device embodiments include an upper shell that encloses at least part of the
translating (rotating) cylinder. Some embodiments include a lower shell that encloses at least
part of the stationary cylinder.

Systems for measuring solid particulates can include a device as described herein and
at least one of a stand (e.g., for holding the device upright), a vessel for collecting the
measured and dispensed solid particulate matter.

Methods for using the devices and systems described herein allow measurement of a
specific volume of solid particulate matter. In some embodiments, the measuring includes
the steps of: pouring/filling solid particulate matter into a device that includes at least a
translating (rotating) cylinder, a stationary cylinder, a first gate mechanism, and a second gate
mechanism; closing the second gate mechanism, if it is open, and opening the first gate
mechanism, if it is closed; closing the first gate mechanism to define the volume of
particulate being measured; and dispensing the measured volume of solid particulate matter

from the device. In some embodiments the pouring/filling step is performed with both gate
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mechanisms closed or with only the first gate mechanism open. In some embodiments, the

solid particulate matter comprises a pharmaceutical multiparticulate.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B: An embodiment of a solid particulate measuring device as described
herein is illustrated in Figures 1A (outside view) and Figure 1B (cross-sectional view).

Fig. 2: An embodiment of one part of a particulate measuring device, including a stationary
cylinder component enclosed within a lower shell component, is illustrated in Figure 2.

Fig. 3: A cross-sectional view of the embodiment of a lower shell and stationary cylinder in
Figure 2 is shown in Figure 3.

Fig. 4: An embodiment of an upper shell part of a solid particulate measuring device is
illustrated in Figure 4.

Fig. 5: A cross-sectional view of the embodiment of an upper shell in Figure 4 is shown in
Figure 5.

Fig. 6: An embodiment of a translating/rotating cylinder for a solid particulate measuring
device is illustrated in Figure 6.

Fig. 7: A cross-sectional side view of the embodiment of a translating/rotating cylinder in
Figure 6 is shown in Figure 7.

Fig. 8: An embodiment of an upper gate for a solid particulate measuring device is
illustrated in Figure 8.

Fig. 9: A view of the upper gate illustrated in Figure 8 is shown in Figure 9.

Fig. 10: An embodiment of a lower gate for a solid particulate measuring device is
illustrated in Figure 10.

Fig. 11: A superior view of the lower gate illustrated in Figure 10 is shown in Figure 11.
Figs. 12A and 12B: A superior view of an embodiment of the lower gate mechanism in two
different positions is illustrated in Figure 12A and Figure 12B.

Figs. 13A and 13B: A cross-sectional side view of the lower gate mechanism from Figure
12 is illustrated in Figure 13.

Figs. 14A and 14B: A cross-sectional side view of an embodiment of the upper gate

mechanism in two different positions is illustrated in Figures 14A and Figure 14B.
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Fig. 15: A superior cross-sectional view of an embodiment of the upper shell is shown in
Figure 15.
Definitions

2%

As used in this specification, the singular forms “a,” “an,” and “the” include plural
referents unless expressly and unequivocally limited to one referent.

As used herein, the term “translating (rotating) cylinder” refers to a component of a
solid particulate measuring device that articulates with a stationary cylinder to enclose a
measuring chamber of adjustable size. The translating/rotating cylinder can be adjusted with
respect to the stationary cylinder, such that the size of the measuring chamber inside is
increased or decreased to achieve a specific desired volume. At least some portion of the
translating/rotating cylinder component is cylindrical. In some embodiments, the component
is not entirely cylindrical because, for example, the top of the component may flare like a
funnel to better receive solid particulate matter being poured into the device.

As used herein, the term “stationary cylinder” refers to a fixed component of a solid
particulate measuring device that articulates with a translating/rotating cylinder to enclose a
measuring chamber of adjustable size. At least some portion of the stationary cylinder
component is cylindrical. In some embodiments, the component is not entirely cylindrical
because, for example, the lower part of the component may be of various shapes to
accommodate the emptying of the measured solid particulate from the device. The terms
“locked cylinder” or “inner locked cylinder” are used interchangeably with stationary
cylinder herein.

As used herein, the term “gate mechanism” refers to a mechanism that can be adjusted
to at least a first position and a second position. The first position allows solid particulate
matter to pass through the gate and the second position blocks the passage of solid particulate
matter through the gate. Embodiments of the solid particulate measuring devices described
herein include a first (e.g., upper) gate mechanism associated with the translating/rotating
cylinder and a second (e.g., lower) gate mechanism associated with the stationary cylinder.

As used herein, the term “measuring chamber” refers to a space in a solid particulate
measuring device that is enclosed by the junction between a translating/rotating cylinder and
a stationary cylinder. In some embodiments of the measuring device, the volume of the
measuring chamber is adjustable by altering the position of the translating/rotating cylinder

with respect to the stationary cylinder.
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As used herein, the term “particulates” or “solid particulates” refers to any solid
substance that exists in separate particles such that measuring out a volume of the solid

particles can be achieved, for example, by weighing on a scale.

DETAILED DESCRIPTION

In some aspects, the invention described herein includes devices, systems, and
methods for measuring solid particulate substances, such as multiparticulate pharmaceuticals.
All devices and systems described herein can be made in different sizes to accommodate a

wide range of size/volume needs.

Devices

In some embodiments, a solid particulate measuring and dispensing device includes a
first translating (or rotating) cylinder and a second stationary cylinder. The rotating cylinder
can articulate with the stationary cylinder so as to adjust the size of a measuring chamber
contained between them. For example, in some embodiments compatible threads on the
cylindrical portions of the components can allow the rotating cylinder to screw inside the
stationary cylinder. In other embodiments the stationary cylinder can fit inside the rotating
cylinder. Thus the rotating/translating cylinder adjusts upward to increase the size of the
measuring chamber, or it adjusts downward to decrease the size of the measuring chamber.
In some embodiments the articulation between the cylinders is facilitated by threads, but
other mechanisms are possible.

The two cylinders are not entirely cylindrical in some embodiments, but some portion
of each part (e.g., the portions that meet to form the measuring chamber) is substantially
cylindrical. In some embodiments, the upper rotating/translating cylinder is flared at the top
for convenient addition of solid particulate substance.

Embodiments of a solid particulate measuring and dispensing device also include a
first gate mechanism, to allow solid to enter the measuring chamber, and a second gate
mechanism, to allow measured solid particulates to exit the device, or to be dispensed from
the device. In a first configuration, the first (upper) gate mechanism is open while the second
(lower) gate mechanism is closed. This configuration allows a user to fill up the measuring
chamber, and even to fill the cylinder with excess solid. With the level of solid just above the

level of the first (upper) gate, the first gate is closed (i.e., a second configuration). This
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defines the portion being measured, e.g., the dose, because both gates are closed and the
measuring chamber between them is filled with solid particulate matter. Finally, with a
collecting vessel beneath the device, the second (lower) gate mechanism can be opened to
dispense the solid from the device (i.e., a third configuration). Note that a very precisely
constructed device could create a vacuum in the measuring chamber if both gates are closed
and no solid or less than full amount of solid is inside the chamber. Also in some
embodiments the solid particulates can create resistance in the adjustment mechanisms. Thus
the position of the translating/rotating cylinder may not be readily adjustable if both gates are
close, with or without solids inside the measuring chamber.

Many different mechanisms can be employed for the gate mechanisms. The
embodiments illustrated herein utilize plank-style gates and spring-loaded stoppers. Plank-
style gates pierce the cylinder to align an opening in the gate with the cylinders for an open
position, or align a blocked section of the gate with the cylinders for a closed position. A
plank-style gate can be inserted from the side, to penetrate a cylinder, and then fixed into
place once it is properly aligned. Thus in some embodiments illustrated herein, a gate is
somewhat rectangular and pierces through the cylinder using one end of the rectangle (plank),
similar to how a magician might insert dividers into the side of a box when performing the
illusion of cutting a person in the box into separate pieces. In some such embodiments, the
upper gate can penetrate the translating/rotating cylinder, while the lower gate can penetrate
the stationary cylinder.

Other embodiments, such as those illustrated herein, use a spring-loaded stopper as
the upper gate. The spring-loaded stopper is naturally closed due to an upward spring force
that keeps the gate flush with the translating/rotating cylinder such that no solid can pass and
only opens when a force is applied that opposes the spring force (e.g., a finger pressing
down). A spring-loaded stopper can be inserted through a cylindrical chamber so as not to
penetrate from outside the device. Thus in embodiments illustrated herein, the upper gate is
somewhat cylindrical and extends from the top of the device. The mechanism is similar to
the functioning of a spring-loaded pen, which is naturally closed until the top is pressed
downward. Other gate mechanisms could utilize levers or knobs, and the skilled artisan will
readily appreciate that a variety of configurations are possible.

In some embodiments, the translating/rotating cylinder is narrower than the stationary

cylinder, such that the translating/rotating cylinder can fit inside the stationary cylinder.
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Likewise, in some embodiments, the upper gate is smaller than the lower gate so as to
accommodate the need for each gate to slide inside the respective cylinder without
completely detaching the top of the cylinder from the bottom (i.e., penetrate the cylinder
without severing the cylinder). In some other embodiments, such as the one illustrated herein,
the upper gate is a spring-loaded stopper whose diameter is somewhat smaller than the
chamber it goes through (so material easily flows) and the lower gate is plank-style.

Because the translating/rotating cylinder adjusts up or down with respect to the
stationary cylinder, the size of the measuring chamber can also be adjustable. The measuring
device can be a wide range of sizes to accommodate various needs. For example, devices can
include dose ranges of 10-100 mg, 50-300 mg, 300-750 mg, 750-1500 mg, 1000-2000 mg,
50-1500 mg, and/or volume ranges of 0.001-0.1 ¢c, 0.05-0.5 cc, 0.1-1 cc, 0.5-5 cc, 1-10 cc,
and 5-30 cc. However, many different size ranges are possible and the invention is not
limited to specific sizes or size ranges.

When converting pharmaceutical doses to volume, the specific pharmaceutical
composition may determine the amount of corresponding cubic centimeters (cc), for example
based on density of the solid particulate formulation. This type of information can be
distributed with the device or with the medication, or provided by a healthcare professional.
In some embodiments, devices can have simple numbered settings (e.g., 1-4) instead of
volume or dose indicators. Instructions can aid a user in selecting the proper setting for the
device.

The solid particulates to be measured can have a wide range of diameters. For
example, multiparticulate medication formulations can be in the 150-500 pum size range,
while larger crystals can be in the 1-2 mm size range. Solid particulates can also be spherical
and/or symmetrical or irregular in shape.

Although two or more positions of the upper translating/rotating cylinder (with
respect to the lower stationary cylinder) can facilitate measurement of different doses or
amounts of solid particulate, this adjustable feature is not necessary and simple versions of a
solid particulate measuring device can provide only a single volume measurement. For
example, in some low resource settings, an inexpensive device that allows accurate and
consistent measurement of a single volume may be desirable. Similarly, devices described
herein can be disposable (e.g., in simplest, least-expensive form) or manufactured for long-

term use.
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Thus the choice of materials for construction of measuring devices can be dependent
on intended uses for the device. For example, in a laboratory setting, similar to
micropipettes, the measuring devices can come in a family of sizes intended for long-term
use. Therefore, the materials for manufacturing such laboratory devices would be high-
quality, durable, reusable (after cleaning), and calibrated to be extremely accurate. For
example, a device for long-term use in the laboratory may feature materials such as
polycarbonates and stainless steel, fine threading in the measuring mechanism, and a digital
display for the selected volume. On the other hand, in low-resource settings, inexpensive
plastics such as polypropylene or polyethylene may be appropriate. Or other materials can be
used to manufacture the described solid particulate measuring devices. In some
embodiments, materials for manufacture can be translucent enough to view the internal
measuring cylinder, so that a user can visually verify that the measuring chamber is filled.
Non-translucent materials maybe used as well, for example with the addition of a sight glass
built into the upper shell for visual verification of a filled measuring chamber.

The embodiments illustrated herein utilize gravity to move the solid particulate into
the measuring chamber and out of the device after measurement. However, other forces such
as pump or vacuum can facilitate the movement of a measured substance in some
embodiments.

Systems comprising the solid particulate measuring devices described above can
include various additional components, such as a stand for holding the device upright, a tray
or vessel for collecting measured and dispensed solid particulates, a cap for the top of the
device, and instructions for converting doses of some medications to volumes.

Some embodiments of solid particulate measuring devices include a cap. The cap can
attach by a variety of mechanisms including but not limited screw on, snap on, etc. The cap
can be child proof for safety, such as the “push down and turn to open” type.

Some embodiments of solid particulate measuring devices can include a stand for
maintaining the device in an upright position. For example, a user may need to keep their
hands free or use both hands to pour the solid particulate into the top of the device. Some
systems can include a stand similar to a micropipette stand, to accommodate a range of
device sizes. Or a device may include a built-in mechanism to maintain upright position. In
some embodiments, the stand choice may be determined by the size or dimensions of the

device.
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Methods

In some aspects, methods of using the solid particulate measuring devices and
systems described herein allow a user to partition a solid particulate substance into accurate
volumes (e.g., medication doses). A particular volume can first be selected on a measuring
device, or in some embodiments the volume can be adjusted after the solid particulate is in
the device.

Embodiments of such methods include filling the device with a solid particulate
substance, either by pouring the solid into the top opening or by attaching a bottle or other
container to the device. If a cap is on the device, it is removed before filling. Both gate
mechanisms can be closed for filling, such that no solid particulate flows into the measuring
chamber. Alternatively, the upper gate can be open (but the lower gate closed) to allow the
measuring chamber to fill (for the device illustrated herein, a force is applied to the upper
gate that pushes the gate downward, created a space for solid to flow). If the solid particulate
substance is poured into the device, the cap can be replaced thereafter to contain the
substance inside the device (e.g., for the safety of the user).

Volume should be selected if it has not previously been selected. In some
embodiments, the volume (or dose) is selected by turning a dial. In some embodiments,
torque is applied to the translating/rotating cylinder so that the cylinder will spin along a
helical thread pattern and translate to shorten or lengthen the cylinder’s internal cavity, which
determines the dose volume as indicated on the outer dial. The inner locked cylinder can
remain stationary and allow the translating/rotating cylinder to screw up and down to change
the volume.

In some method embodiments, the upper gate is opened to allow the measuring
chamber to fill. In other method embodiments, the measuring chamber may already be filled
by virtue of filling the device while the upper gate is open. Regardless of the sequence of
earlier steps, the upper gate can be closed after the measuring cylinder is filled (for the device
illustrated herein, the applied force to the stopper must be released to close the upper gate).
At this point the desired volume or dose should be contained within the measuring cylinder.

In some embodiments, the lower gate is opened next to allow solid to exit the
measuring chamber and thus the device. In some embodiments, a vessel is placed below the
measuring device to collect the volume of solid particulate. Once the solid stops flowing, the

lower gate can be closed again.
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In some reusable embodiments the measuring devices can be cleaned. In some
embodiments, the cap is removed and both the upper and lower gates are opened. In some
embodiments the device can be rinsed with water and/or another cleanser through the top of
the device. Drying the device after cleaning will help prevent solids from sticking to the
device. In a laboratory setting, an air cleaner can speed up the drying process. In other
settings, a blow dryer or air drying can suffice.

The skilled professional will readily appreciate the range of additional circumstances
in which solid particulate measuring devices and methods as described herein may be

appropriate and useful.

Detailed Description of Figures

Figures 1A and 1B: Figures 1A and 1B illustrate one embodiment of a fully
assembled solid particulate measuring device. An isometric view is shown in Figure 1A. A
translating (rotating) cylinder, not visible but enclosed by an upper shell 108, articulates with
a stationary cylinder (also not visible here), which is enclosed in a lower shell 104 of the
device. An upper gate 112 on the translating cylinder is visible through the cap 128 on top of
the upper shell 108, and this upper gate 112 releases solid into the measuring mechanism. A
lower gate 116 releases the solid from the measuring mechanism and thereby dispenses it
from the device. An indicator 120 shows the user which dose/volume is selected. An exit tip
124 allows the measured solid to exit the device. A cap 128 can also be used with the device.

Figure 1B shows a side cross-sectional view of the same embodiment of a solid
particulate measuring device. The lower shell 104 connects with the upper shell 108 by
clasps at the junction 110. The cap 140 is screwed on top of the upper shell 108. The
translating/rotating cylinder 105 screws into the stationary cylinder 106 enclosed in the lower
shell 104, while also having the protrusions 170 fit into the slits of the upper shell. Lastly, a
spring-loaded upper gate 112 and plank-style lower gate 116 control the flow of solid
particulate substance. When pressure is applied to the top of the upper gate, such that it
moves downward, a space opens between the translating cylinder 105 and the shaft of the
upper gate 112, such that solid particulate matter in the funnel aspect of the translating
cylinder 105 can flow into the measuring chamber.

Figure 2: An isometric view showing the stationary cylinder 206 enclosed in the
lower shell 204, is illustrated in Figure 2. A junction 210 is the site where the upper shell

10
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(not pictured here) connects with the lower shell 204. An opening 216 for the lower gate
controls the flow of the solid from the device. A top opening 202 in the stationary cylinder
206 receives the lower end of the translating/rotating cylinder (not pictured here). The
stationary cylinder 206 is fixed in place while torque is applied to the translating/rotating
cylinder so that it can move up or down within the stationary cylinder 206. The inside of this
stationary cylinder 206 can be male or female threaded, as long as the translating/rotating
cylinder is the opposite. The exit tip 224 allows the measured solid to be dispensed from the
device.

Figure 3: A cross-section through the center of the lower shell of the same
embodiment shown in Figure 2 is illustrated in Figure 3. Threads 344 for the articulation of
the translating/rotating cylinder (not shown) are visible inside the stationary cylinder 306.
Dotted lines 316 show the cross-section of the opening where the lower gate (not shown here)
would fit. As the lower gate position 316 is below the opening of the stationary cylinder 306,
it can control the flow of the solid out of the device. The junction 310 between the upper and
lower shells is also shown (upper shell not shown here). The exit tip 324 is also depicted.

Figure 4: An isometric view of one embodiment of the upper shell of a measuring
device of the invention is illustrated in Figure 4. An opening 412 in the side of the shell
allows for a visual representation of the volume to be dispensed. An indicator 420 notifies
the user of the selected dose/volume. An opening 430 for the cap and an example cap 440
are also illustrated.

Figure 5: A cross-sectional view of the embodiment of the upper shell illustrated in
Figure 4 is shown in Figure 5. Threads or grooves in the top opening 530 accommodate the
cap (e.g., a screw-on cap), and a cross-section of an example cap 540 is shown above the
device. Slits or grooves 550 in the side of the upper shell assist in transferring the torque
applied from twisting the upper shell to spin the translating/rotating cylinder (not shown
here). Clasps 580 provide a connection with the lower shell at their junction (junction point
shown in earlier figures).

Figure 6: An isometric view of an embodiment of a translating/rotating cylinder for a
measuring device is illustrated in Figure 6. The upper gate closes the bottom of the cylinder
which marks the top of the measuring cylinder (see stationary cylinder, Figure 3). The
translating /rotating cylinder moves up and down depending on the direction of torque

applied to the upper shell. Protrusions 670 can fit into slits on the inside of the upper shell
11
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(see Figure 5) to assist in applying the torque of twisting the upper shell into the cylinder.
Threads 644 on the exterior lower aspect 648 of the translating/rotating cylinder match the
threads inside the stationary cylinder of the lower shell (see Figure 3). The lower aspect 648
of the translating/rotating cylinder fits into the top of the stationary cylinder.

Figure 7: A cross-sectional view of the embodiment of the translating/rotating
cylinder shown in Figure 6 is illustrated in Figure 7. The bottom of the translating/rotating
cylinder marks the top of the measuring chamber (See stationary cylinder, Figure 3). The
two protrusions 770 that fit into the slits of the upper shell are also shown here (See Figure
5).

Figure 8: An embodiment of an upper gate for a solid particulate measuring device is
illustrated in Figure 8. The upper gate shown is a spring-loaded stopper. The stopper 826
closes the bottom of the translating/rotating cylinder (see Figure 6). The rod shaft 812
extends through the translating/rotating cylinder and through the cap. When a force is applied
to the top of the gate 822, the gate opens and an opposing force (e.g., spring) closes the gate
when the applied force is removed.

Figure 9: A side view of the spring-loaded upper gate illustrated in Figure 8 is shown
in Figure 9. The stopper 915 and top 922 are both larger in diameter than the shaft 926 such
that they prevent the upper gate from falling out of the device, but also to stop any unwanted
solid from moving through the device.

Figure 10: An embodiment of a lower gate for a solid particulate measuring device is
illustrated in Figure 10. The opening 1016 flanks the blocked or closed portion 1015 of the
gate. Protrusions 1022 act as stoppers to hold the gate in place once it is set, while flexible
protrusions 1026 can slide through the opening of the lower shell and help keep the lower
gate secure in place.

Figure 11: A superior view of the lower gate illustrated in Figure 10 is shown in
Figure 11. An opening 1116 flanks the closed portion 1115 of the lower gate. Stoppers 1122
and additional flexible protrusions 1126 help to secure the gate in place.

Figures 12A and 12B: A superior view of an embodiment of the lower gate
mechanism in two different positions shows how this embodiment of the lower gate works in
Figures 12A and 12B. While in closed position, as shown in Figure 12A, the lower gate is
adjusted so that the blocked area of the gate is aligned with the end of the stationary cylinder

1252. Stoppers keep the gate from falling out of the device. The opening 1216 of the gate is
12
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not being used while in this position. In order to open the gate as shown in Figure 12B, the
lower gate must be pushed from the side where it initially protrudes from the device until the
stoppers on the opposite end reach the lower shell 1204, i.e., in the direction of the arrow on
Figure 12B. Now, the opening of the gate meets the stationary cylinder’s opening 1252,
allowing solid to flow through the gate.

Figures 13A and 13B: A side view of the lower gate mechanism from Figure 12,
enclosed within the lower shell 1304 of a solid particulate measuring device, is illustrated in
Figures 13A and 13B. In Figure 13 A, the lower gate mechanism 1316 is open. When the
lower gate 1316 is pushed from the right as shown by the arrow in Figure 13B, the gate
mechanism closes.

Figures 14A and 14B: A view of an embodiment of the upper gate mechanism in
two different positions shows how this embodiment of the upper gate works in Figures 14A
and 14B. While in the closed position, as shown in Figure 14A, the upper gate is resting and
the bottom of the upper gate 1452 is flush with the bottom of the translating/rotating cylinder
1408. The measuring chamber 1441 has no mass in it since the mechanism is closed (large
dot represents the measuring chamber). By applying a force, the upper gate 1412 moves
downward to open the gate as shown in Figure 14B. Solids flows out of the
translating/rotating cylinder 1408 as the bottom of the upper gate 1452 is no longer in contact
with the translating/rotating cylinder 1408, and a space opens between the translating
cylinder 1408 and the shaft of the upper gate 1412, such that solid particulate matter in the
funnel aspect of the translating cylinder 1408 can flow into the measuring chamber. The
measuring chamber 1441 will then be filled with solids.

Figure 15: A superior cross-sectional view of an embodiment of the upper shell is
shown in Figure 15. This view illustrates the two slits 1650 or notches inside the upper shell,
where the protrusions from the translating/rotating cylinder fit (not shown here, see Figures
5-7). These slits transfer the torque applied from rotating the upper shell into the cylinder so
it can rotate up or down with respect to the stationary cylinder.

The solid particulate measuring devices and methods for their use described herein,
and embodiments illustrated herein, can have further indications, such as for laboratory,
commercial, or industrial use. As will be appreciated by one of skill in the art, the
embodiments and examples of solid particulate measuring devices and methods provided in

the figures, as well as the examples for applications of the solid particulate measuring devices
13
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and methods described below, are illustrative, and non-limiting, of the many possible

embodiments of the present invention.

EXAMPLES
Example 1:

A five year-old girl has difficulty taking pills and needs a solid medication
formulation for stability of the compound. The family has discovered that adding a powdered
form of the medication to her drink or to some types of food is a convenient way to
administer her medication, but proper dosing is a challenge.

A disposable measuring device according to the invention, adjustable to three
different volumes, is provided in the 50-1500 mg size range. The device is set to the proper
dose and the family is able to administer her medication more accurately and with less
difficulty than before. Her physician later wants to increase the dose of her medication, so
the family simply turns the rotating cylinder to raise its level, thereby increasing the volume
of the measuring chamber, until it reaches the new dose. The family is able to more
accurately dispense the proper doses of medication with ease. Further, because the
measuring device is pink, which is the girl’s favorite color, the girl is more cooperative about

eating her food sprinkled with medication.

Example 2:

A large number of children in a low resource area need to receive a medication. Due
to lack of refrigeration, the medication is best shipped and stored as a solid in crystals similar
in size to granular table sugar.

An inexpensive simplified version of a measuring device as disclosed herein is used
for multiparticulate medication dispensing. The device provides a repeatable and reliable way
to dispense multiparticulate formulations in low resource settings. This device is
inexpensive, accurate, and also maintains stability for the structure of the multiparticulate
drug. The device can also be cleaned so as to be used for multiple medications over a long
period of time.

A family living in a low resource setting has 5 kids and is in need of multiple
medications for all the kids. They can only afford one device, but the doses for all their

medications fit in the 25-500 mg size range, so only one device is needed for the whole
14
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family. Between each use, they can easily wash the device and provide medication to all

children.

Example 3:

A laboratory research group requires frequent measurements of solid particulates in a
wide range of volumes. A set of measuring devices as described herein, manufactured of
high-quality durable materials with precision markings to indicate volume within the
measuring chamber, is displayed on the benchtop in a stand (similar to micropipette stand).
The devices accommodate a range of volumes, where both the diameter and height of the
cylinders are varied to allow for measurement in a very large overall range.

The laboratory personnel previously spent too much time measuring out solids for a
specific mass, until they obtained a set of solid particulate measuring devices. They
frequently had to weigh out their solid of interest on a weigh paper, test it, remove/add solid
and retry until correct. With the new devices, they simply calculate the volume needed
beforehand (desired mass divided by density of the solid), load the solid into the device, set
the dose and dispense the solid. They have confidence in the accuracy of the devices because
of the micro-threaded measuring cylinder and the digital display that shows the set volume.
They can also use the entire family of size ranges which includes all volumes they need,
easily wash the devices between uses, and even use the solid particulate measuring devices

without having to hold them because of the stand that conveniently holds the devices.
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CLAIMS

1. A device for measuring a portion of solid particulate matter, comprising:
a translating (rotating) cylinder;
a stationary cylinder;
a first gate mechanism; and

a second gate mechanism.

2. The device of claim 1, wherein the first gate mechanism is coupled to the

translating (rotating) cylinder.

3. The device of claim 1 or claim 2, wherein the second gate mechanism is coupled to

the stationary cylinder.
4. The device of any of claims 1-3, wherein the space enclosed by articulation
between the translating (rotating) cylinder and the stationary cylinder provides a measuring

chamber.

5. The device of any of claims 1-4, wherein the first gate mechanism allows solid

particulate matter to pass into the measuring chamber.

6. The device of any of claims 1-5, wherein the volume of the measuring chamber is

adjustable by articulation of the translating (rotating) cylinder with the stationary cylinder.

7. The device of any of claims 1-6, wherein the second gate mechanism allows a

measured volume of solid particulate matter to pass out of the device.

8. The device of any of claims 1-7, further comprising an upper shell that encloses at

least part of the translating (rotating) cylinder.

16
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9. The device of any of claims 1-8, further comprising a lower shell that encloses at

least part of the stationary cylinder.

10. The device of any of claims 1-9, wherein the first gate mechanism is a spring-

loaded gate.

11. The device of any of claims 1-10, wherein the second gate mechanism is a plank-

style gate.

12. The device of any of claims 1-11, wherein the first gate comprises at least one

stopper.

13. A system for measuring solid particulate matter, comprising:
a device according to claim 1 and at least one of:
a stand for holding the device upright, and

a vessel for collecting the measured and dispensed solid particulate matter.

14. A method for measuring a specific volume of solid particulate matter, comprising

use of a device according to any of claims 1-12.

15. A method for measuring a specific volume of solid particulate matter, comprising
the steps of:
pouring solid particulate matter into a device that comprises at least:
a translating (rotating) cylinder;
a stationary cylinder;
a first gate mechanism; and
a second gate mechanism;
closing the second gate mechanism, if it is open, and opening the first gate
mechanism, if it is closed;
closing the first gate mechanism to define the volume being measured; and

dispensing the measured volume of solid particulate matter from the device.

17
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16. The method of claim 14 or 15, wherein the pouring step is performed with both

gate mechanisms closed or with only the first gate mechanism open.

17. The method of any of claims 14-16, wherein the solid particulate matter

5 comprises a pharmaceutical multiparticulate.

18. The method of any of claims 14-17, wherein the user applies pressure to a

spring-loaded upper gate to open that gate.

10
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