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SUPPOSITORY INSERTION DEVICE, SUPPOSITORY, AND METHOD OF
MANUFACTURING A SUPPOSITORY
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BACKGROUND OF THE INVENTION

[0002]  Suppositories are typically packaged individually or as a group within a
package. Applicators are typically packaged separatcly, and suppositories and
applicators are often sold together within the same box. When the patient is ready to
use the product, the patient first opens the box, unwraps a suppository, opens oue
applicator device, and then arranges the suppository within the device. After
arranging the suppository within the applicator, the patient can administer the
medication according to the instructions for use.

{0003] Rectal medications are used to treat symptoms in a varicty of patiéut
populations, Certain medical conditions, such as gastrointestinal discases, may be
more cffectively treated when the medication is placed in a particular location of the
paticnt’s anal canal or rectum. Mcdication delivered rectally is absorbed by the
mucosa lining of the rectum treating a patient locally or systemically. Rectally
administered medication enters the bloodstream quickly, bypassing the liver and the
kidneys during the first pass of the metabolism. Although this method of trcatment
is effective, it is not convenient, and administering the correct dosage can be a
challenge given the problems of lcakage of the medication outside the body and the
interaction with the contents of the bowel. The delivery of the medication and the
ability of the medication to stay in the intended location, where it will be most

beneficial, has been a challenge.

CA 2888778 2020-03-24



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

.

[0004] It is common practice to administer rectal suppositories manually using a
finger while the patient is, for example, lying on the left side in the fetal position,
and after having emptied the bowel. After insertion of the suppository, patients are
instructed to remain on their side in the fetal position for an extended period of time
(e.g., at least 30 minutes) while the suppository has time to melt within the anus or

rectum, and the body begins the absorption process.

SUMMARY OF THE INVENTION

[0005] A method of manufacturing a suppository includes manufacturing the
suppository in the presence of and in contact with an clement configured to be used
to insert the suppository into a cavity of the body.

[0006] The element can be a barrel, a plunger, or a combination of a barrel and a
plunger. The method may include using the element to define a shape of the
suppository during the manufacturing.

[0007] The manufacturing can be in the presence of the element, e.g., the barrel
or the plunger, in a manner through or around the element or through a gas flow path
defined by the element, and can be in contact with an inside or outside of the
element.

[0008] The suppository can be made from a substance in a liquid, gel, or paste
(generally referred to herein as a liquid) or solid form using a molding process. The
liquid, gel, paste or solid may be poured, injected, instilled, dropped, or otherwise
passed through or around a flow path of one or more of the clements.

Manufacturing the suppository can include causing the substance to pass through a
mold into contact with the element. In one example, manufacturing the suppository
includes manufacturing the suppository from solid pieces that are liquefied and then
re-solidified to form the suppository.

[0009] In an embodiment, manufacturing the suppository includes forming a
sealing engagement between the element and the suppository. The sealing
engagement may include one or more surfaces of contact (e.g., one or more points of
contact) between the clement and the suppository, the surface(s) of contact being

configured to hold the suppository in engagement with the clement until a user
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administers the suppository. For example, the element may have a protrusion or an
indentation, or may include a hole (e.g., a fill hole), as described elsewhere herein.
When the liquid medication or substance solidifies forming the suppository, the
medication forms a ‘shaped seal’ at or with the protrusion, indentation or hole,
which prevents the suppository from separating from the element until the user
administers the suppository. For example, depending on the cure time and shrinkage
of the suppository material, the suppository may fall out of the end of the barrel of
the applicator or insertion device before the patient is ready to administer the
suppository. This can be prevented by providing the barrel with an indentation or
protrusion around which the liquid or other form of medication can mold and
solidify during the manufacturing process.

[0010] In some embodiments, there is an interconnection between an clement,
e.g., a barrel, and the suppository that may allow the suppository to slide freely in or
out of the element, e.g., the barrel. Alternatively, the arrangement may be such that
the suppository is locked within the barrel until advancement of the plunger pushes
the suppository out the forward end of the barrel.

[0011] The method can include manufacturing a smoothed or non-smoothed
suppository with multiple contact surfaces through gas flow path(s).

[0012] The shape of the suppository may be determined by one or more of the
elements. For example, the element can be the combination of the barrel and
plunger, and manufacturing the suppository can include forming a shape of the
suppository while the plunger is within the barrel. Further, the combination can be
positioned in contact with a wrapper prior to forming the shape of the suppository.
A shape of the suppository (e.g., a shape of an end of the suppository) can be formed
through use of the wrapper.

[0013] The method may include manufacturing the suppository from a front end
of the barrel, and can include pre-assembling the barrel with a solid plunger or
plunger with a platform end.

[0014] The mold that shapes the suppository or a portion of the suppository,
such as the tip of the suppository, may be made from steel, wood, plastic, silicone,

or other suitable material.
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[0015] The mold may have flaps that wrap the entire manufactured unit (i.e.,
applicator-suppository) after curing. The wrapping may be a liner to a mold or it
may be the mold itself, shaping the end of the suppository.

[0016] In some embodiments, the mold is a convertible mold that provides for
multiple mold actions, such as separation of the mold, movement of a solid rod or
mold pin, and turning or flipping of the mold.

[0017] An embodiment may be in the form of a kit that includes a manufactured
unit including a suppository, an element (e.g., a barrel, a plunger or combination
thereof) and a wrapper sealed with the element and suppository contained therein,
wherein the suppository has a shape that is defined by aspects of the element and the
wrapper. The suppository may include a sealing engagement between the
suppository and an interior or exterior of the element (barrel, plunger or combination
thercof). The clement can be configured to be employed to insert the suppository
into a cavity of the body. In some embodiments, the element defines a gas flow path
and the suppository defines a gas flow path, the gas flow paths being axially or non-
axially aligned.

[0018] A method includes manufacturing a shaped solid drug suppository from a
substance in liquid, gel, powder, or paste form and allowing the proper curing of the
substance in the presence of and in contact with an element configured to be used as
a part of the administration of the drug.

[0019] In certain embodiments, there may be at least two elements. The
elements, which need not include a barrel or a plunger, can be configured to fit and
work together for the administration of the drug.

[0020] The suppository can be manufactured in the presence of any of the
elements of the suppository insertion device in a manner through or around any of
the elements, and may be in contact with an inside or outside of any of the elements.
The suppository may have the same sealing engagement and interconnection as
described above.

[0021] In certain embodiments, manufacturing the suppository includes
manufacturing the suppository in a manner defining a gas flow path therethrough.

For example, manufacturing the suppository can include forming a solid suppository
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and subsequently forming a hole therethrough, the hole defining the gas flow path.
The gas flow path may also be molded during the manufacturing of the suppository.
In some embodiments, the element defines a gas flow path and the suppository with
the gas flow path is manufactured in a manner resulting in an axial alignment
between the gas flow paths of the element and the suppository or, alternatively, in a
non-axial alignment between the gas flow paths. Manufacturing can also include
arranging the suppository and the element to align the gas flow paths of the clement
and suppository axially, non-axially, or in some other manner that allows for gas
flow to be maintained.

[0022] The element may be employed to define a shape of the suppository
during the manufacturing. Alternatively or in addition, a wrapper may be employed
to assist in forming a shape of the suppository, and optionally, the wrapper may be
scaled with the element and suppository contained therein. The wrapper can be a
liner to a mold or a mold and can be configured to shape and end of the suppository.
[0023] Embodiments of the present invention have many benefits. For example,
manufacturing suppositories through use of a suppository applicator or insertion
device reduces the number of manufacturing and packaging steps to manufacture
and package pairs of suppositories and applicators, lowers manufacturing costs,
reduces the amount of packaging, and eliminates the multiple steps required by the
patient in utilizing the suppository in conjunction with the applicator. The use of the
resulting applicator-suppository combination is more hygienic than the use of
separate applicator and suppository, which requires handling of the medication. In
addition, the use of the resulting applicator-suppository combination provides more
efficiency from time of opening the packaging to time of commencing
administration of the suppository.

[0024] Manufacturing the suppository through the use of the suppository
applicator or insertion device eliminates several steps in the manufacturing process,
eliminates assembly by the user, and offers an easier to use and more hygienic
presentation of a medication. The suppository applicators can be shipped in bulk
from the plastics manufacturing facility to the drug manufacturing location.

Elements of the suppository applicator, such as a barrels or plungers, can be used to
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mold the suppository medication. Liquid medication can be poured into one or more
elements of the suppository applicator and be allowed to cure. As a result, the
applicator and the suppository can be packaged together in one containing unit. The
required number of units may be packaged and sold in one box with the instructions
for use. When a patient is ready to use the product, no assembly is required. The
patient simply opens the box, unwraps a single prefilled unit, and administers the
medication according to the instructions for use.

[0025] Furthermore, by manufacturing the suppository within the applicator or
container, the batch quantity can be reduced to one suppository per batch, which can
reduce waste due to incompletely filled or shaped suppositories. In a conventional
manufacturing process, suppositorics are filled in batches of multiple suppositories
per mold or strip. If one of the suppositories is incompletely filled or improperly
shaped, the whole batch is typically discarded. In contrast, if one suppository is
filled into an applicator or container at a time, any one improperly filled or shaped
suppository may not affect the quality of the other suppositories being
manufactured, even when manufacturing is performed at high speed. Thus,
embodiments of the invention can beneficially reduce waste due to improper filling,
overcoming a drawback of standard batch manufacturing processes for
suppositories.

[0026] Embodiments of the invention can also be applied to cosmetics, such as
lipstick, lip balm, and deodorant. In the case of cosmetics, one or more of the
elements may or may not include gas flow path(s) since gas flow path(s) may not
substantively contribute to proper delivery of the cosmetic, such as a topical
cosmetic. However, the gas flow paths may be advantageous for manufacturing of
the cosmetic with the elements preassembled prior to pouring the liquid and curing
the solid. Manufacturing of cosmetics can also benefit from the reduction in waste
offered by embodiments of the invention.

[0027] An apparatus and corresponding method for inserting a rectal suppository
into an animal or human according to example embodiments includes a hollow
barrel to be inserted into an anal canal, the barrel having open proximal and distal

ends defining a gas flow path into and out of the body. The example embodiment
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further includes a hollow plunger, having open proximal and distal ends, to be
movably coupled to the barrel with the gas flow path maintained. The example
embodiment further includes a hollow rectal suppository, open at both ends, to be
loaded in the barrel, maintaining the gas flow path. The plunger is movably
extendable past the open end of the barrel to insert the suppository into the rectum
while maintaining the gas flow path into and out of the body during insertion of the
suppository and withdrawal of the apparatus.

[0028] The plunger is configured to insert the suppository above an “anal trigger
zone” into the rectum to minimize contact of the suppository with the nerves that
trigger contraction of anal sphincter muscles that may affect the body’s ability to
rctain and absorb the medication.

[0029] The hollow plunger may include structural clements within the tube that
maintain the gas flow path into and out of the body established by the hollow barrel
and hollow suppository, both with established open ends.

[0030] An alternative example embodiment includes a non-hollow plunger with
structural elements, such as fins or spacers, that maintain the gas flow path into and
out of the body established by the hollow barrel and hollow suppository, both with
established open ends.

[0031] In other example embodiments, the suppository can include structural
elements that maintain the gas flow path into and out of the body established by the
hollow barrel and hollow plunger, both with established open ends. An inactive, and
optionally inert, binding agent including, for example, an oil-based fat or a
polyethylene glycol, and an active pharmacological ingredient may compose the
rectal suppository. The inactive binding agent can be used to contain the active
ingredient and define a solid geometrical shape therethrough.

[0032] In yet another example embodiment, an apparatus includes a plunger and
suppository combination defining a gas flow path and configured to insert the
suppository past an anus and into a rectum while maintaining the gas flow path
during insertion of the suppository and withdrawal of the plunger out of the rectum
and anus. The suppository can be solid and the plunger can include a piston rod

configured to push the suppository away from the plunger.



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

-8-

[0033] The barrel may be formed by at least two sub-barrels arrangeable to form
the barrel, and the plunger may be formed by at least two sub-plungers arrangeable
to form the plunger.

[0034] Some example embodiments may include a suppository support element
configured to support a suppository at least partially below an open end (e.g.,
insertion end) of the barrel. The plunger may include a suppository interface end
that is as wide as, or wider than, a portion of the suppository with which the
interface end is configured to contact. Alternatively, the plunger includes a
suppository interface end that is narrower than a portion of the suppository with
which the interface end is configured to contact.

[0035] The plunger may have a distinct insertion end and a distinct hand or
finger-interface end, where the plunger has a length that enables a user, self
administering the suppository, to push against the hand or finger-interface end with a
finger or palm of the hand. The barrel or plunger may be formed from plastic,
polycarbonate, epoxy, acrylic, silicon, rubber, polymer, ceramic, metal, glass, wood,

paper, or similar such materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The foregoing will be apparent from the following more particular
description of example embodiments of the invention, as illustrated in the
accompanying drawings in which like reference characters refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead being placed upon illustrating embodiments of the present invention.

[0037] FIG. 1 is a schematic diagram illustrating manufacturing of a suppository
in accordance with example embodiments of the invention;

[0038] FIG. 2 is a flow diagram illustrating a procedure for manufacturing a
suppository performed in accordance with example embodiments of the invention;
[0039] FIGs. 3A-C are illustrations of applicators configured to insert a rectal
suppository according to example embodiments of the invention;

[0040] FIGs. 4A-C arc anatomical diagrams illustrating an example embodiment

of the invention 1n various states of usc;
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[0041] FIGs. 5A-5C are diagrams illustrating a process by which a suppository
is manufactured from a substance, ¢.g., a gel or liquid medication, and in the
presence of an assembled drug delivery device;

[0042] FIGs. 6A-6B are diagrams illustrating a process for manufacturing a
suppository in the presence of a plunger that is subsequently married to the barrel by
inserting the end of the plunger into the forward end of the barrel;

[0043] FIGs. 7A-7F and 8A-8E are diagrams of example elements of insertion
devices, which may be used in a process for manufacturing a suppository;

[0044] FIG. 7A is a cross-sectional view of an example barrel having inner and
outer rings;

[0045] FIG. 7B is a cross-scctional view of an inner ring of a barrel, such as the
barrel of FIG. 7A;

[0046] FIGs. 7C and 7D are respective cross-scctional and side views of an outer
ring of a barrel, such as the barrel of FIG. 7A;

[0047] FIG. 7E is a cross-sectional view of the inner ring of FIG. 7B inserted
into the outer ring of FIG. 7C to form a barrel, such as the barrel of FIG. 7A;

[0048] FIG. 7F illustrates an example plunger that includes a side hole;

[0049] FIG. 8A is a cross-sectional view of a plunger that may be used to
manufacture a suppository according to an embodiment of the present invention;
[0050] FIGs. 8B and 8C are respective side and cross-sectional views of an
example barrel that can be used to manufacture a suppository using a plunger such
as the plunger described in reference to FIG. 8A;

[0051] FIG. 8D is a cross-sectional view of a plunger within a barrel that can be
used to manufacture a suppository according to embodiments of the present
invention;

[0052] FIG. 8E is a side view of the plunger of FIG. 8A including a suppository
manufactured through the plunger;

[0053] FIGs. 9A through 9D illustrate possible shapes of suppositories

manufactured using embodiments of the present invention;
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[0054] FIG. 10A is a diagram of a suppository manufactured in the presence of
an element configured for insertion of the suppository and including a surface of
contact on the outside of the element;

[0055] FIGs. 10B-10C are diagrams of suppositories manufactured in the
presence of elements configured for insertions of the suppositories and including
contact surfaces on the inside of the elements;

[0056] FIGs. 11A-11C are diagrams illustrating example embodiments for
manufacturing a suppository from a substance, e.g., a gel or liquid medication, in the
presence of a device element and through a gas flow path;

[0057] FIGs. 12A-12E are diagrams illustrating example embodiments for
manufacturing a shaped suppository from a substance, ¢.g., a gel or liquid
medication, in the presence of a device clement and through a void in the clement;
[0058] FIGs. 13A-13D are diagrams illustrating an example process of
manufacturing a suppository from a front end of a barrel;

[0059] FIGs. 14A-14C are diagrams illustrating other embodiments of a process
of manufacturing a suppository from a front end of a barrel;

[0060] FIGs. 15A-15C are diagrams illustrating embodiments of a process of
manufacturing a suppository from a front end of a barrel having fins;

[0061] FIGs. 16A-16C are diagrams of example molds that can be used to shape
the tip of the suppository during manufacturing including curing;

[0062] FIGs. 17A-17B and 18A-18B are diagrams of example mold liners that
can be used to wrap the prefilled suppository and device unit after manufacturing the
suppository and allowing it to cure;

[0063] FIGs. 19A-19H are diagrams illustrating an example apparatus and
process for manufacturing a suppository using a multiple action convertible mold;
[0064] FIGs. 191-19K are diagrams illustrating alternative elements and steps in
the apparatus and process of FIGs. 19A-19H;

[0065] FIGs. 20A-20D illustrate a process for manufacturing a suppository

without using a mold;
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[0066] FIG. 21A is a diagram of a barrel, plunger, and suppository, each of
which defining a respective gas flow path according to an embodiment of the present
invention;

[0067] FIG. 21B is a cross section of the suppository of FIG. 21A;

[0068] FIG. 22A is a diagram illustrating the barrel, plunger, and suppository in
operational arrangement;

[0069] FIG. 22B is a diagram of proximal and distal end axial views of the
arrangement of FIG. 22A;

[0070] FIGs. 23A-23D are diagrams illustrating an alternative embodiment of a
plunger;

[0071] FIG. 24A is a diagram of a suppository insertion device having a plunger
and no barrel;

[0072] FIGs. 24B-1 and 24B-2 arc diagrams of an altcrnative embodiment of the
suppository insertion device of FIG. 24A;

[0073] FIGs. 25A-1 — 25A4 are diagrams of an embodiment of a tip shaping
process;

[0074] FIGs. 25B-1 — 25B-4 arc diagrams of an alternative embodiment of a tip
shaping process;

[0075] FIGs. 26A and 26B and 27A-27C are diagrams of another alternative tip
shaping process;

[0076] FIG. 28 is a diagram of an example assembly for a lipstick or other
cosmetic or substance;

[0077] FIG. 29 is a diagram of example categories of tip shapes that may be
imposed on a lipstick in accordance with an embodiment of the invention;

[0078] FIG. 30 is a diagram of an embodiment of an automated tip shaper that
may shape the tips of a lipstick according to the categories of FIG. 29;

[0079] FIG. 31 is a network diagram of a network that may be employed to
enable easy ordering of personalized products in accordance with manufacturing of

the embodiments disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION
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[0080] A description of example embodiments of the invention follows.

[0081] The manufacture of suppositories often includes many steps and manual
agsembly. Typically, the manufacture of suppositories is a molding process whereby
a liquid form of a medication or cosmetic is poured into a mold to establish the
shape of the solid form. After curing, the solid form is de-molded, packaged into a
container or inserted into a device.

[0082] One reason for packaging the applicators and suppositories separately
within the same box is due to manufacturing processes currently in place. Typically,
the applicators and suppositories are manufactured in separate locations. For
example, the suppository applicators are manufactured in an injection molding
plastics manufacturing facility, while suppository medications arc manufactured in a
drug manufacturing facility. After manufacturing, the suppository applicators arc
packaged in required quantities and shipped to the location of the drug
manufacturing. Alternatively, the applicators may be shipped to a packaging
location, where the suppositories are shipped as well. Currently, some suppositories
are molded in a preformed packaging wrap, which is sealed after curing. Others are
molded in a steel parting mold and then demolded and packaged. The final box
assembly includes the suppository applicators, the suppositories, and instructions for
use.

[0083] Suppositories typically have a shaped end that is specialized, typically
rounded, to facilitate insertion into with the body, which is part of the reason why
the suppositories are time consuming or labor intensive to manufacture and load into
a suppository applicator.

[0084] The multiple steps and arrangement required prior to administration can
be difficult for some people with arthritis and other restrictions, necessitating aid
from a caregiver or healthcare provider. Furthermore, the patient or caregiver
handles the drug prior to administration, leading to a less hygienic administration of
the medication. Because suppository medication is designed to melt at body
temperature, too much handling can cause the suppository shape to distort, making it

difficult to administer.
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[0085] FIG. 1 is a schematic diagram illustrating a method of manufacturing a
suppository in accordance with example embodiments of the invention. A
suppository 105 is manufactured 100 in the presence of and in contact with one or
more elements 10 configured to be used to insert the suppository into a cavity of the
body. Each element 10 can be a barrel 110, a plunger 115, or a combination 102 of
a barrel and a plunger.

[0086] The suppository can be made from a substance 50 using a molding
process. The substance 50 can be in a liquid, gel, or paste form (generally referred
to herein as a liquid 52) or solid form 54, as schematically illustrated in FIG. 1. The
substance 50 may be poured, injected, instilled, dropped, or otherwise passed
through or around a flow path of onc or more of the clements 10. The
manufacturing can be in the presence of the clement 10, e.g., the barrcl 110 or the
plunger 115, in a manner through or around the clement or through a gas flow path
defined by the element, and can be in contact with an inside or outside of the
element. The method may include using the element 10 to define a shape of the
suppository 105 during the manufacturing. Alternatively or in addition, the method
may include using a wrapper 145, which can be a mold or a liner to a mold, to define
a shape of the suppository 105.

[0087] FIG. 2 is a flow diagram illustrating a procedure for manufacturing a
suppository performed in accordance with example embodiments of the invention.
As shown at block 200, a method of manufacturing a suppository includes
manufacturing the suppository in the presence of and in contact with an element 10
configured to be used to insert the suppository 205 into a cavity of the body. The
element 10 can be a barrel, a plunger, or a combination of a barrel and a plunger.
The suppository 105 can be made from a substance 50 in a liquid, gel, paste or solid
form using a molding process. As shown at block 210, manufacturing the
suppository 205 can include causing a form of the suppository to flow (i) through or
around the element 10, or (ii) through a flow path (e.g., gas flow path) defined by
the element 10. In general, the a liquid, gel, paste or solid suppository material may
be poured, injected, instilled, dropped, or otherwise passed through or around a flow

path of one or more of the elements. As shown at block 220, the suppository 205
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may be manufactured in contact with an inside or an outside of the element 10. As
shown at block 230, manufacturing the suppository 205 can include forming a
sealing engagement between the clement 10 and the suppository 205. As shown at
block 240, manufacturing the suppository may include using the clement 10 to
define a shape of the suppository 205 during the manufacturing.

[0088] It should be readily appreciated by those of ordinary skill in the art that
the aforementioned blocks are merely examples and that the present invention is in
no way limited to the number of blocks or the ordering of blocks described above.
For example, some-of the illustrated blocks may be performed in an order other than
that which is described or include more or fewer blocks. Moreovecr, it should be
understood that various modifications and changes may be made to one or more
blocks without departing from the broader scope of the present invention. It should
also be appreciated that not all of the illustrated flow diagr‘am is required to be
performed, that additional flow diagram(s) may be added or substituted with other
flow diagram(s).

[0089]  Examples of devices and methods for inserting a suppository are
described in U.S. Patent No. 8,192,393, entitled, “Method And Apparatus For

Inserting A Rectal Suppository,” issued on June 5, 2012.

{0090] FIG. 3A illustrates an example applicator configured to insert a rectal
suppository 305 into a human or animal according to the present invention. The
applicator may include a barrel 310 and a plunger 315. The barrel 310 has a
gripping end 312 and an insertion end 307 and is appropriately sized and shaped to
fit within a patient's anal canal. The barrel 310 is further configured to define a gas
flow path 320 allowing gas to freely flow through the barrel 310 when positioncd
within the anal canal. The plunger 315 is configured to be substantially longer than
the barrel, thereby allowing the plunger 315 to extend beyond the end of the barvel
310. For example, the barrel 310 may be approximately 4 cm whereas the plunger
may be approximately 8 cm.

{0091}  Thus, the applicator can be configured to insert a suppository 305 above

a paticnt's anal trigger zone. In doing so, the suppository 305 minimizes contact
?
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with nerves that trigger the sphincter muscles that may effect (i.c., reduce) the body's
ability to retain and absorb medication provided by the suppository. For example,
when a suppository is positioned within the anal trigger zone excessive contact with
these nerves may create the urge to release contents within the bowel and, along
with these contents, a portion of medication that has been released from the
suppository but not yet absorbed by the body. It should be noted that the
aforementioned dimensions are merely examples and are not meant to be limiting
and alternative dimensions may be similarly used such that the plunger 315 extends
beyond the barrel 310.

[0092] The plunger 315 may be configured to be movably or slidably coupled to
the barrel 310 and is further configured to maintain a second gas flow path 325 that
allows gas to freely flow through the plunger 315 as the plunger is withdrawn from
the rectum and anal canal after the suppository 305 has been inserted to a desired
position. Thus, as the suppository 305 is being inserted, the barrel 310 maintains a
gas flow path 320 allowing gas to escape. As the plunger 315 is being withdrawn,
the plunger's gas flow path 325 and the barrel's gas flow path 320 are maintained as
the plunger is withdrawn from the suppository 305 and the barrel 310 and plunger
315 are removed from the patient's anal canal. The gas flow paths, 325 and 320
allow gas to escape as the barrel 310 and the plunger 315 are removed from the body
preventing or reducing the need to release the gas in the form of flatulence.

[0093] FIGs. 3B and 3C illustrate end views of an applicator that further
includes at least one gas flow path spacing element 330, 335 configured to maintain
the barrel's 310 gas flow path 320. Referring to FIG. 3B, the barrel 310 includes the
at least one gas flow path spacing element 330 where the spacing element extends
inward from an inner wall of the barrel 310 to contact the outer wall of the plunger
315, thereby maintaining barrel's gas flow path 320. Since the plunger 315 is
hollow, a second gas flow path 325 is maintained within the plunger 315 as well.
FIG. 3C illustrates an alternative example applicator where the at least one gas flow
path spacing element 335 extends outward from an outer wall of the plunger 315 to
contact an inner wall of the barrel 310 to maintain the barrel's gas flow path 320.

Also shown is the at least one second gas flow path 325 maintained by a similarly
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hollow plunger 315. Alternatively, at least two gas flow path spacing elements may
simultaneously extend inward from the inner surface of the barrel 310 and outward
from the outer surface of the plunger 315 to maintain the first gas flow path 320.
[0094] FIGs. 4A-C illustrate employing an applicator to insert a suppository 430
into a patient's rectum 440 in varying states of use. The applicator may include a
barrel 410 and a plunger 420. Referring to FIG. 4A, the plunger 420 is positioned
within the barrel and the suppository 430 is loaded into the barrel 410. The
applicator is then inserted into the patient's anus 435. Referring to FIG. 4B, the
plunger is depressed such that the suppository 430 is inserted within the rectum 440
to a desired position, such as a location within a comfort zone above the patient's
sphincter muscles 450 (i.c., above an anal trigger zone). As the plunger 420 is
inserted or pushed into the barrel, the barrel 410 maintains a first gas flow 455 such
that any trapped air may escape through the barrel 410 to outside the patient's anus
435. Referring now to FIG. 4C, once the suppository has been positioned in the
desired location, the applicator may be removed from the patient's rectum 440. As
the plunger 420 is removed, suction effects due to withdrawal of the plunger 420 are
prevented by venting any pressure or vacuum buildup through the second gas flow
path 465 maintained by the plunger 420.

[0095] The examples illustrated in FIGs. 3A-C and 4A-C are examples of a
plunger and barrel configured to maintain a first and second gas flow path.
However, numerous other barrel and plunger configurations are envisioned where a
first and second gas flow path are maintained within the barrel and plunger,
respectively. Furthermore, the suppository may define a gas flow path as described
elsewhere herein.

[0096] An embodiment of the invention is a process of manufacturing a
suppository medication within a drug delivery device that eliminates the
arrangement of a suppository and suppository applicator (sometimes referred to
herein as components) by the patient or caregiver prior to administration of the
suppository. The suppository manufacturing process can be accomplished prior to
or after assembly of the drug delivery device and in the presence of one or more

clements of the device. After a liquid medication has been poured into association
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with an clement of the suppository applicator, the liquid medication is allowed to
curc. After curing, the prefilled device and suppository combination can be
packaged as a single unit.

[0097]  FIGs. 5A-5C are diagrams illustrating a process by which a suppository
505 is manufactured from a substance, c.g., a gel or liquid medication, and in the
presence of an assembled drug delivery device 502. As shown in FIG. 5A, a
delivery device 502 is pre-assembled and the substance 1s filled or poured into the
assembled device. In this and subsequent figures, arrows and the word “Fill” are
used to tllustrate the process of filling, pouring, or otherwise causing the substance
to flow into an element that is configured for insertion of the suppository. Aftcr
filling, a curing process completes manufacturing of the prefilled unit.

[0098] In some embodiments, the substance, ¢.g., gel or liquid medication, can
be poured within the barrel of the device, and the plunger can be assembled with the
barrel-suppository combination after the curing process, a description of which is
provided below in reference to FIG. 11B. Alternatively, the substance can be filled
in a mold in contact with the plunger, and, after the curing process is complete, the
plunger-suppository combination can be married with the barrel to complete the
assembly, a description of which is provided below with reference to Fig 6B.

[0099] As shown in FIGs. 5A and 5B, the assembled device 502 can include a
barrel 510 and a plunger 515 positioned inside the barrel 510. In the example
shown, the barrel 510 includes fins 530 extending into the inside of the barrel along
a length of the barrel. The barrel 530 includes a void space 532, e.g., a space free of
fins, to hold the suppository. The fins 530 provide gas flow paths 520 that ‘
contribute to proper delivery of the suppository. The fins 530 are similar to the
spacing clements 330, 335 described above in reference to FIGs. 3B and 3C.
Alternatively, the fins may extend from the plunger as for example shown in FIG.
3C. Elements (barrcls/plungers) need not have fins to define gas flow paths or void
spéccs, but can have other characteristics or featurcs that define arcas of 4 void or a
gas flow path. Examples of plungers having fins or other features, such as cut-out

areas, that can establish gas flow paths arc described in U.S. Patent No. 8,192,393.
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[00100] FIG. 5C illustrates the insertion device 502 sitting in a suppository mold
540 and being filled with liquid medication for manufacturing the suppository 505.
The mold 540 can be used for setting the shape of the suppository end. The mold
may include a liner, such as the liners described in reference to FIGs. 17A-18B.
[00101] As shown in FIG. 5C and also FIG. 5A, manufacturing can include
pouring liquid medication through an end 517 of a hollow plunger 515, on¢ or more
gas flow paths 520 in the barrel 510, a hole 535 in the barrel that provides access to
a gas flow path (e.g., a gas flow path between fins 530), or any combination thereof.
[00102] FIGs. 6A-6B are diagrams illustrating the manufacturing of a suppository
605 in the presence of a plunger 615 that is subsequently married to the barrel 610
by inserting an end 617 of the plunger into the forward end (insertion end 614) of
the barrel.

[00103] As shown in FIG. 6A, manufacturing the suppository 605 can include
pouring a substance in liquid form through open end 617 of hollow plunger 615, a
fill hole 635 in a side of the plunger, or a space outside of the plunger between the
plunger and the mold e.g., near the insertion end 619 of the plunger. A support 618
may be used to support the plunger 615 at a specific height above mold 640. The
plunger may be supported until the curing of the suppository 605 is complete. As
shown, there is a surface of contact 613, which can be a contact point, between the
plunger 615 and the suppository 605. Manufacturing can include deforming the
suppository 605 around the contact surface or contact point, or allowing curing of
the suppository around the contact surface or contact point to facilitate de-molding
the plunger 615 and suppository 605 combination. In some embodiments, there may
be more than one contact surface or contact point.

[00104] As shown in FIG. 6B, the plunger 615 and suppository 605 combination
of FIG. 6A can be married to the barrel 610 of the insertion device by inserting the
back end 617 of the plunger into the forward end 614 of the barrel 610. The barrel
610 may have fins as described above. The fins 630 can create a stop 631 within the
barrel, which limits depth of insertion of the plunger and suppository combination
into the barrel. Upon insertion of the plunger 615 and suppository 605 combination

into the barrel 610, one end of the suppository 605 sits at the stop 631 formed by the
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fins 630. Also, as described above in reference to FIG. 5A, fins to establish gas flow
paths may extend from the plunger.

[00105] FIGs. 7A-7F are diagrams of elements of an example insertion device.
The elements or components of the device, i.e., the barrel and the plunger, can help
to define the shape of the suppository. For example, a barrel 710 may have a shape
that is defined by an outer ring 711a attached to an inner ring 711b of a different
shape than the outer ring as illustrated in FIG. 7A. The space 722 allowed within an
inside of the inner ring 711b can be used to hold and cure a liquid medication. In
addition, the space between an outside of the inner ring 711b and an inside of the
outer ring 711a can define one or more gas flow paths 720 of the barrel element.
The barrel and the plunger of the device may be made of plastic, wood, cardboard or
any combination of matcrials. If thc clements arc madc of plastic, thcy may be
injection molded or extruded as illustrated in FIGs. 7B-7E.

[00106] The embodiments shown in FIGs. 7A-7F are useful for manufacturing a
shaped suppository whose beneficial features can include multiple contact surfaces
and increased surface arca.

[00107] FIG. 7B is a cross-sectional view of an inner ring or inner barrel 711b,
which may be made of extruded plastic. FIGs. 7C and 7D are respective cross-
sectional and side views of an outer ring or outer barrel 711a, which may be made of
injection-molded or extruded plastic.

[00108] FIG. 7E is a cross-sectional view of the inner ring 711b of FIG. 7B
inserted into the outer ring 711a of FIG. 7C to form a barrel 710, such as the barrel
of FIG. 7A. Alternatively, a barrel having the cross-section shown in FIG. 7E can
be formed in one piece, for example by extruding the inner and outer rings together.
[00109] Figure 7F illustrates an example extruded plastic plunger 715 having a
side hole 735 added later, i.e., via secondary tooling, to allow filling with a
medication or to allow air flow. Any of the elements described herein may have
secondary tooling to define the shape of the elements further. Also, the elements
may have an addition of a secondary part or parts, which may be made in a different

manner or of a different material from the elements themselves.
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[00110] In some embodiments, the plunger may include multiple pieces similar to
the barrel shown in FIGs. 7A-7E. The plunger may include an inner piece, or inner
ring, and an outer piece, or outer ring. The pieces or rings may differ in shape. For
example, the plunger may include an extruded inner piece that has a non-circular
shape and that is inserted into an extruded or injection-molded outer picce that is
round in shape. Alternatively, the plunger may have an outer wall that is star shaped
and an inner wall that is round, i.e. circular, in shape. The plunger can be placed or
inserted into a round shaped, i.e. circular, barrel. Examples of such plungers and
barrels are described in reference to FIGs. 8 A-8E. In the examples shown, liquid
medication can be filled through one or more spaces or voids between the inner and
outer shapes. The star shape of the plunger in contact with the round shape of the
inncr wall of the barrcl would allow gas flow. Further, liquid medication can be
filled or poured into, around, or in contact with the plunger, and may be pourcd
within the inner shape of the plunger. In addition, by preventing the liquid to fill the
space between the two pieces of the plunger, embodiments can provide for a gas
flow path through the plunger.

[00111] FIG. 8A is a cross-sectional view of a plunger 815 that may be used to
manufacture a suppository according to an embodiment of the present invention.
The plunger includes an inner ring 816b and outer ring §16a, the inner ring being
disposed inside the outer ring. The inner ring defines a space or void inside the
inner ring, shown as space 825A in FIG. 8A. Fortunately, the inner ring and outer
ring define one or more spaces or voids between the inner ring and the outer ring of
the plunger, shown as space 825B in FIG. 8A. In one example (Option A), the
suppository is manufactured through space 825A of the plunger. For example,
manufacturing includes filling a liquid medication through the void or space defined
by the inner ring (space 825A in FIG. 8A). In this example, space 825B offers a
path for gas flow (e.g., air flow) through the plunger. In another example (Option
B), the suppository is manufactured through spaces 825A and 825B. For example,
liquid medication is filled or poured into the plunger through spaces 825A and
825B. In this example, gas flow can be allowed through a void or space between the

outer ring of the plunger outer ring and a barrel.
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[00112] FIGs. 8B and 8C are respective side and cross-sectional views of an
example barrel 810 that can be used to manufacture the suppository using a plunger,
such as the plunger 815 described in reference to FIG. 8A. Possible gas flow paths
through a device that includes a plunger inside a barrel are described in reference to
FIG. 8D.

[00113] FIG. 8D is a cross-sectional view of a plunger 815 within a barrel 810
that can be used in the method of manufacturing a suppository according to
embodiments of the present invention. As shown, the plunger 815 includes an inner
ring 816b inside an outer ring 816a , as discussed in reference to FIG. 8A. The
plunger 815 defines possible gas flow paths 825 between the inner and the outer
ring. Furthermore, additional gas flow paths 820 can be provided between the outer
ring 816a of the plunger and an inside of the barrel 810. Manufacturing the
suppository using the plunger and barrcl combination shown in FIG. 8D may be
accomplished, for example, via the two manufacturing options (Option A, Option B)
described above in reference to FIG. 8A.

[00114] FIG. 8E is a side view of a plunger 815, such as the plunger described in
reference to FIG. 8A, including a suppository 805 manufactured through the
plunger. As shown, the tip 806 of the suppository extends beyond the distal end
(insertion end) 819 of the plunger.

[00115] FIGs. 9A through 9D illustrate possible shapes of suppositories
manufactured using embodiments of the present invention. The figures illustrate
possible shapes of suppositories 905a, 905b that can be manufactured using, for
example, the barrels or plungers described in reference to FIGs. 8A through 8E. It
will be understood that the embodiments of FIGs. 9A through 9D are merely
examples of possible shapes of suppositories, and that suppositories of other shapes
can be manufactured through, around, or in connection with plungers, barrels, or
combinations of plungers and barrels that are described herein.

[00116] FIGs. 9A and 9C are respective cross-sectional and side views of a
suppository 903a manufactured through a space or void in a plunger, such as space

825B shown in FIG. 8A.
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[00117] FIGs. 9B and 9D are respective cross-sectional and side views of a
suppository 905b that has been manufactured through a space between an inner ring
and outer ring of the plunger, shown as space 825B of the plunger shown in FIG.
8A.

[00118] In some embodiments, the suppository is manufactured to have a sealing
engagement between the suppository and one or more elements of the drug delivery
device. The sealing engagement can include one or more surfaces of contact, ¢.g.
contact points between the element and the suppository. The contact surfaces or
contact points can be on an outside or an inner side of a device element, e.g., on an
inside or outside of the barrel or the plunger. The contact surfaces or points can
facilitate de-molding of the suppository and can prevent the suppository from falling
out of or otherwise separating from the insertion device prior to use by the patient.
[00119] When inserted into a body cavity, suppositorics with scaling
engagements will naturally release from the element, e.g., the plunger, as the
suppository warms up to body temperature and the plunger begins to be withdrawn.
[00120] FIG. 10A is a diagram of a suppository 1005a manufactured in the
presence of an element configured for insertion of the suppository and including a
contact point on an outside of the element. As shown, the suppository 1005a is
manufactured to the outside of the barrel 1010a and includes a contact surface or
point 1013a between the outside of the barrel 1010a and the suppository 1005a. The
insertion device, which includes the barrel 1010a and a plunger 1015, can be pre-
assembled prior to manufacturing of the suppository.

[00121] As shown in FIG. 10A, the contact point 1013a can be a protrusion on
the outside wall of the barrel 1010a. Alternatively, the contact point can be an
indentation in the wall of barrel. When the liquid medication or substance solidifies
forming the suppository, the medication forms a ‘shaped seal’ with the protrusion or
indentation that prevents the suppository 1005a from separating from the barrel 1010
until the user administers the suppository.

[00122] FIGs. 10B-10C are diagrams of example suppositories that are
manufactured in the presence of elements (1010b, 1010c) configured for insertion of

the suppositories and that include contact points on the inside of the elements. As
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shown in FIG. 10B, the element is a barrel 1010b that includes fins 1030 extending
into the inside of the barrel. The suppository 1005b is manufactured to the inside of
the barrel. A surface of contact, e.g., contact point, between the suppository 1005b
and the barrel 1010b is located on the inside of the barrel, as shown at 1013D.
Alternatively or in addition, there can be one ore more contact points 1013¢ between
the suppository 1005¢ and the fins 1030 that extend into the inside of the barrel, as
illustrated in FIG. 10C. The contact points 1013b, 1013c can prevent the
suppository from falling out of the barrel during and after the manufacturing
process, for example, when a user is handling the suppository-device combination
prior to administration of the suppository.

[00123] In any of the embodiments shown in FIGs. 10A-10C, the liquid
medication or substance is placed proximate to the onc or more surfaccs of contact
or contact points 1013a, 1013b, 1013¢ in order to ensure the proper sealing
engagement of the medication or substance to the element of the device.
Manufacturing a suppository according to embodiments of FIGs. 10A-10C typically
includes using a mold, which may be any of the molds described herein, including
those described in reference to FIGs. 5C, 6A, 12B-12E, 13C-13D, 14B-14C, 15B-
15C, 16A-16C, 17A-17B, 18A-18B and 19A-19K.

[00124] FIGs. 11A-11C are diagrams illustrating example embodiments for
manufacturing a suppository from a substance, e.g., a liquid medication in the
presence of a device element and through a gas flow path. The substance, e.g.,
liquid medication, can be poured, dropped, or injected into or around one or more of
the device elements 1110, 1115 through one or more of the gas flow paths
established by the device elements.

[00125] As shown in FIG. 11A, the liquid medication can be filled through one or
more gas flow paths 1120, 1125 with the device pre-assembled, i.e., with the plunger
1115 assembled within the barrel 1110. In the example shown, the substance is
filled into the barrel 1110 from a proximal end 1112 (interface end) of the barrel in a
direction toward the distal end 1114 (insertion end) of the barrel.

[00126]  As shown in FIG. 11B, the liquid medication can be filled through one

or more gas flow paths 1120 before assembly of the device, i.e., without the plunger
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1115 in place. The plunger 1115 can then be assembled with the barrel 1110 after
filling.

[00127] In the example embodiment illustrated in FIG. 11C, manufacturing of the
suppository includes filling a substance, ¢.g., liquid medication, through gas flow
paths 1120 of the barrel element 1110. The gas flow paths are defined by the spaces
between the inner guides or fins 1130 on the inside of the barrel 1110. The guides
or fins 1130 may extend from end 1612 along a length of the barrel 1110 up to a fill
line 1136. In order to create the shape of the suppository, the barrel is placed inside
or in contact with a mold base 1140 that has a rounded or bullet shaped tip end for
the liquid medication to cure to the final shape. After curing, the suppository 1105
and device element 1110 combination can be de-molded and packaged.

[00128] FIGs. 12A-12E are diagrams illustrating example embodiments for
manufacturing a shaped suppository from a substance, ¢.g., a liquid medication, in
the presence of a device element and through a void in the element. As shown,
liquid is poured or filled through the void in the barrel and into a mold. A plunger
may be inserted through the void after the liquid medication has solidified.

[00129] FIG. 12A shows a cross-section of a barrel 1210 having an inner ring
12110 disposed in an outer ring 121 1a for manufacturing a shaped suppository,
similar to the embodiment described above in reference to FIG. 7A. A liquid
medication can be poured into the barrel 1210 through the center or void 1222, as
shown in FIG. 12A. The manufacturing here is through the void 1222 in the barrel
1210 that will later accommodate a plunger. Depending on the design of the
plunger, there can be a gas flow path through the void 1222.

[00130] To create a shaped suppository, a suppository mold can include an
element or a mechanism that prevents the liquid from reaching and filling the area of
the gas flow path. FIG. 12B is a side view of a mold 1240 and a device that includes
a barrel 1210. In the example shown, the mold 1240 includes movable mold pins
1242 that extend up into the gas flow paths of the barrel 1210 to prevent filling in
the area of the barrel that is indicated by hatching in FIG. 12B, thereby creating the
shape of the suppository. As shown, filling can occur through a void 1222 in the
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barrel 1210. In the example shown, the void 1222 extends along a central axis of the
barrel 1210.

[00131] FIG. 12C is a side view of a barrel 1210 of an insertion device and a
mold 1240 that includes one or more elements that prevent liquid medication from
filling gas flow paths of the barrel. This figure illustrates the use of slides 1246 and,
in the alternative, the use of mold pins 1244 as barrier elements that prevent the
liquid from filling the gas flow paths. Further description of slides and mold pins is
provided below with reference to FIGs. 12D and 12E, respectively. Slides and mold
pins can be used to manufacture a shaped suppository, such as the suppository
shown in FIGs. 9B and 9D. As shown, a liner 1245 may optionally be used to line
the mold 1240. The liner 1245 may be a membranc or skim coat of suitable material
applied to the mold. Example liners and membranes are described in reference to
FIGs. 16A-16C, 17A-17B and 18A-18B.

[00132] FIG. 12D is a side view of a barrel 1210 of an insertion device and a
mold 1240 including a slide as a barrier element. In this embodiment, one or more
slides or barriers 1246 extend into an area of the barrel 1210. The slides prevent the
liquid from reaching and filling in the area of the gas flow paths below the fill line
1236. As shown, filling of liquid into the mold base 1240 can occur through a void
1222 in the barrel. The slides or barriers 1246 are removed after the medicine
solidifies.

[00133] FIG. 12E is a side view of a barrel 1210 of an insertion device and a
mold 1240 including mold pins 1244 as barrier elements. The mold 1240 is a multi-
part, action mold that includes a mold base1240 and an upper part 1250. The upper
part 1250 of the mold includes or is coupled to pins 1244 that extend into the flow
paths of the barrel 1210. The pins 1244 are movable with respect to the barrel 1210
and the mold base 1240. The pins 1244 are supported at a height above the mold
base 1240 that is determined by the action of the upper part 1250 of the mold,
which, in turn, determines how far the pins 1244 extend into the barrel 1210. The
bottom ends 1248 of the mold pins are shaped, e.g., sloped, curved, or rounded, and
contribute to shape the suppository. As shown in FIG. 12E, the mold pins 1244
block the filling of liquid medication into the gas flow paths of the barrel 1210.
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Filling is accomplished through the void 1222 in the barrel 1210, which, as shown,
is located in the center of the barrel. The actions or movements of the mold pins
1244 can include at least two steps. First, before the filling of the barrel and mold
with the liquid suppository material, the mold pins 1244 move into the gas flow
paths to seal the gas flow paths, thereby preventing the liquid from entering the area
of the gas flow paths. Second, after the filling and solidification of the suppository
material, the mold pins 1244 retract, leaving the molded, solidified suppository in
place in the barrel 1210, and in a desired relation to the barrel, to allow gas flow
through gas flow paths. Optionally, cooling may be included during the mold
actions to reduce cycle time, thereby increasing speed of manufacturing. A
description of cooling a mold during the manufacturing process is proved below in
reference to FIGs. 191-19K.

[00134] As shown in FIG. 12E, thc mold pins 1244 that cxtend into the barrel
1210 are sloped at the bottom 124%, allowing for a shape of the suppository that is
rounded at the back end of the suppository. The shape offers more surface area,
which may offer a beneficial therapeutic effect. The rounded shape at the back end
of the suppository may also offer a comfort shape that can contribute to increased
acceptance by the patient, as compared to standard suppositories, which are typically
bullet shaped and include a flat back end.

[00135] FIGs. 13A-13D are diagrams illustrating an example process of
manufacturing a suppository from a front end (insertion end) of a barrel. In a first
step, as shown in FIG. 13A, a substance, such as a liquid medicine, is poured into
the barrel 1310 from the front end (insertion end) 1314 of the barrel. Moveable pins
1344 placed in each gas flow path of the barrel 1310 prevent the liquid medicine
from filling in the gas flow paths. The pins 1344, which are supported by a support
1350, provide a tight seal during manufacturing of the suppository. As shown in
FIG. 13A, the pins 1344 are flush to the same point.

[00136] FIG. 13B is a cross-sectional view of the device of FIG. 13A and
illustrates the outline of the element, i.e., the barrel 1310, and the mold pins 1344,
which are shown as shaded areas. The mold pins 1344 are flush at the same level

within the barrel 1310, as shown in FIG. 13A.
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[00137] In a second step, as shown in FIG. 13C, the mold base 1340 for the
suppository tip is positioned against, and optionally coupled to or attached to, the
top forward end (insertion end) of the barrel 1310, after the liquid medication 52 has
been poured or otherwise filled into the barrel 1310. The mold base 1340 can have a
rounded or bullet shaped portion 1343 to form the tip end of the suppository. The
mold 1340 has an aperture 1341. In the orientation of the mold 1340 as shown in
FIG. 13C, the aperture 1341 is located at the top and allows air or gas to escape from
the void 1322 between the level of the liquid medication 52 and the inner side of the
top of the mold 1340. Initially, there is a void 1322 above the liquid medicine in the
barrel. A mold action can move the mold pins 1344 up, as indicated by the arrows
in FIG. 13C, letting the gas escape from the top void 1322 as the liquid 52 is caused
to move up into the mold 1340 by the movement of the mold pins.

[00138] In a third step, a pin 1355 is inscrted into the aperture 1341 in the mold
1340 to close the aperture. In a fourth step, with the aperture 1341 closed by pin
1355, the mold 1340, suppository 1305, and device (barrel 1310) are flipped, as
shown in FIG. 13D, and the mold pins 1344 are retracted, as indicated by the arrows
in FIG. 13D. In a fifth step, the suppository 1305 is allowed to cure.

[00139] The actions of the mold in the example process illustrated in and
described with reference to FIGs. 13A-13D can be fast. For example, retraction of
the mold pins 1344 in the fourth step will allow the suppository material, e.g., liquid
52, to settle before curing.

[00140] Alternatively, the suppository medication can be manufactured into the
drug delivery device without using a gas flow path of the delivery device for filling.
FIGs. 14A-14C are diagrams illustrating embodiments of a process of manufacturing
a suppository from a front end of a barrel.

[00141] As shown in FIG. 14A, a device 1402, including a barrel 1410
preassembled with a plunger 14135, is held upright during the first half of the
manufacturing process. The plunger 1415 can be solid or formed with a platform
base 1460, as shown. The plunger 1415 is kept at a level low enough to allow for
the proper dose of liquid medication to be filled into the forward end (insertion end)

1414 of the barrel 1410. As shown an end of the plunger extends out the proximal
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end (interface end) 1412 of the barrel. After the liquid medication has been poured
or otherwise filled into the barrel 1410, a mold 1440 having a rounded or bullet
shaped tip end 1443 is positioned over, and is optionally coupled to or attached to,
the top forward end (insertion end) 1414 of the barrel as illustrated in FIG. 14B.
Alternatively, or in addition, the filled unit (barrel 1410) can be placed up into the
mold 1440 via a manual or automated process. The mold 1440 (also referred herein
as a mold base) has an aperture 1441 that allows the escape of air or other gas from
the void 1422 between the level of the liquid medication 52 and the inner side of the
top of the mold 1440. A mold action at the end of the plunger 1415 advances the
solid plunger, or plunger with platform 1460, up (indicated by arrows in FIG. 14B),
to push the liquid 52 into the mold 1440 and any gas (¢.g., air) within the void 1422
out of the aperture 1441 in the top of the mold. Alternatively, the plunger 1415 may
be advanced manually. As illustrated in FIG. 14C, a pin 1455 is inserted into the
aperture 1441 in the mold base 1440 to seal the aperture, and the entire apparatus is
flipped upside down. The suppository material, ¢.g., liquid medication 52, is then
allowed to cure. Thereafter, the suppository 1405 and device 1402 combination can
be de-molded and packaged.

[00142]  For devices that include a hollow plunger that is open at both ends, one
can use a solid rod in the mold. The mold actions, i.e., movements of the solid rod,
for moving the gas out through the aperture in the mold can be the same as those
described for the plunger 1415 shown in FIG. 14B. After the suppository has been
allowed to cure, the solid mold rod can be removed and the hollow plunger inserted
into the barrel containing the suppository. Example mold actions of a solid rod that
moves into and out of a mold during the manufacturing of a suppository are
illustrated FIGs. 19A-19K, and are described elsewhere herein.

[00143] FIGs. 15A-15C are diagrams illustrating an embodiment of a process of
manufacturing a suppository from a front end of a barrel 1510 having fins 1565.
[00144] As shown in FIG. 15A, a device 1502, including a barrel 1510
preassembled with a plunger 1515, is held upright during an initial phase of the
manufacturing process. The plunger 1515 can be solid or formed with a platform

base 1560 (FIG. 15B), as shown. The plunger 1515 is kept at a level low enough to
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allow for the proper dose of a substance, e.g., liquid medication to be filled into the
forward end (insertion end) 1514 of the barrel 1510. After the liquid medication has
been poured or otherwise filled into the barrel 1510, a mold 1540 having a rounded
or bullet shaped tip end 1543 is positioned over, and is optionally coupled to or
attached to, the top forward end (insertion end) 1514 of the barrel as illustrated in
FIG. 15B. Alternatively, or in addition, the filled unit (barrel 1510) can be placed up
into the mold 1540 via a manual or automated process. The mold 1540 has an
aperture 1541 that allows the escape of air or other gas from the void 1522 between
the level of the liquid medication 52 and the inner side of the top of the mold 1540.
A mold action (or alternatively, applied manual force) at the end of the plunger 1515
advances the solid plunger, or plunger with platform 1560, up (indicated by arrows
in FIG. 15B), to push the liquid 52 into the mold 1540 and any gas (c.g., air) within
the void 1522 out of the aperture 1541 in the top of the mold. As illustrated in FIG.
15C, a pin 1555 is inserted into the aperture 1541 in the mold base 1540 to seal the
aperture, and the entire apparatus is flipped upside down. The suppository material,
e.g., liquid medication 52, is then allowed to cure. Thereafter, the suppository 1505
and device 1502 combination can be de-molded and packaged.

[00145] The suppository 1505 is manufactured in contact with or around the fins
1565 of the barrel 1510, which helps to secure the suppository in the barrel during
packaging, shipping and subsequent administration by a user.

[00146] Described herein are molds that shape the tip of the suppository. Such
molds may be made from, for example, steel, wood, plastic, silicone, or any
combination of materials. The molds may be firm or pliable, thick or thin, allowing
for the shaping of the end of the suppository. Rather than through a mold, a
secondary process, such as thermal melting, could be used to shape the tip of the
suppository.

[00147] FIGs. 16A-16C are diagrams of example molds that can be used to shape
the tip of the suppository during manufacturing including curing. In the
embodiment shown in FIGs. 16A-16B, mold 1640a includes a mold tip that is made
of a thin silicone membrane 1640b which, after curing, allows for ease of de-

molding by pushing on the silicone membrane 1640b to release the suppository and
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device combination. Alternatively, the mold may become a part of the packaging
after curing,

[00148] As shown in FIG. 16C, multiple units can be filled with the use of a mold
rack 1670. The mold rack 1670 supports the mold 1640c for molding multiple units
of suppositories 1605. As shown, the mold 1640c is placed on top of the mold rack
1670, with the mold rack including cut-outs or cavities 1671 for receiving the
portions of the mold 1640c¢ that shape the tip of the suppository. After curing, the
units can be separated at separation line 1675. The filled unit, along with the mold
acting as a protective cap, can then be packaged.

[00149] FIGs. 17A-18B are diagrams of example mold liners that can be used to
wrap a prefilled suppository and device unit after manufacturing and curing. A
mold 1740 may have a lincr 1745 that allows the cntire manufactured unit (i.c.,
suppository 1705, barrel 1710 any plunger 1715) to be wrapped in the liner of the
mold after the curing of the suppository medication as shown in FIGs. 17A-17B. As
shown in FIG. 17B, the mold liner 1745 is wrapper that is sealed at the top 1747 and
sides 1749, thus forming a packaging for the unit. The wrapping 1745 can be a liner
to a mold, as shown, or it can be the mold itself. In one embodiment, the mold liner
1745 may be a sleeve that the entire unit fits into. The mold liner holds the shape of
the tip of the suppository and folds up to seal the entire unit. The individual unit can
be opened with the use of a pull tab, by separation of a two-part package with
multiple tabs, by unwinding of a bound package, or by other suitable means for
opening a sealed packed as is known in the art. FIGs. 18A and 18B illustrate a
wrapper 1845 that is a fitted sock fitting snug at the end of the barrel 1810. The
wrapper 1845 can be a mold or a mold liner. As shown in FIG. 18A, the device (i.e.,
suppository 1805, barrel 1810, and plunger 1815), including the wrapper 1845, can
be held upright by a holder anywhere along the device until curing is complete.

Two example holders and example positions for holding the device are illustrated as
holder 1872 and holder 1874 in FIG. 18A. After curing, the wrapper 1845 is
unrolled upward, as illustrated in FIG.18B, and sealed at the top.

[00150] FIGs. 19A-19H are diagrams illustrating an apparatus and process for

manufacturing a suppository using a multiple action, convertible mold. The figures
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show the steps of manufacturing the suppository and the elements and actions of a
multiple action, convertible mold. FIGs. 191-19K are diagrams illustrating
alternative elements and steps of the apparatus and process of FIGs. 19F-19H. Thus,
two options for curing and de-molding are illustrated, with the elements and steps
illustrated in FIGs. 19A-19E being the same in the manufacturing process for both
options.

[00151] As shown in FIG. 19A, a mold 1940 includes two parts 1940A and
1940B. The mold 1940 can part open at parting line 1972 for insertion of a device
element, ¢.g., barrel 1910. Parting of mold 1940 is one mold action of the multi-part
mold. FIG. 19A shows the barrel 1910 positioned inside the mold 1940. Also
shown is a void 1922 between the barrel 1910 and the mold 1940. The void 1922 18
in fluid communication with an apcrturc 1941 in thc mold 1940, which allows for
filling of the void with suppository material through the aperture. An opening or
channel 1970 1s provided in mold 1940 to receive a mold rod 1974 of the multi-part
mold, as shown in FIG. 19B. The mold rod 1974 can be a solid rod member. In one
mold action, the solid rod rises up through opening 1970 and into the barrel 1910
until the rod reaches stop point 1976. The mold rod 1974 can be configured to
completely fill the cross-sectional area of the barrel 1910. In this way, the mold rod
1910 can prevent the suppository material, e.g., liquid medicine, from leaking out
past the rod during filling of the mold 1940 with suppository material and
subsequent manufacturing processes.

[00152] As shown in FIG. 19C, once the mold rod 1974 is in place, suppository
material 52, e.g., liquid medicine, is filled through aperture 1941 and void 1922 into
the barrel 1910.

[00153] Asillustrated in FIG. 19D, another mold action moves the mold rod 1974
up toward the aperture 1941, thereby moving the substance 52 into the void 1972
and displacing any gas present. As the rod 1974 moves up, the gas can escape
through aperture 1941.

[00154] FIG. 19E shows the mold rod 1974 after having moved up toward the
aperture 1941 and past stop point 1976 of FIG. 19D to stop point 1977. In another
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mold action, a pin 1955 is inserted into the aperture 1941. Alternatively, another rod
member is moved down into the aperture 1941,

[00155] In one option (Option A), illustrated in FIGs. 19F-19H, the process for
manufacturing the suppository includes flipping the mold 1940 before allowing the
suppository material 52 to cure. By flipping the mold in Option A, as shown in FIG.
19F, the suppository material 52 can settle with gravity forming suppository 1905
and, therefore, the cycle time can be reduced. As shown in FIG. 19G, the pin 1955
(or rod) is removed from aperture 1941 and the mold rod 1974 is retracted from the
mold 1940, which can be accomplished by one or more mold actions. FIG. 19H
illustrates parting of the mold 1940 along parting line 1972 into parts 1940A and
1940B, which can be accomplished by a mold action. The combination of
suppository 1905 and device (i.c., barrel 1910) can be ¢jected from the mold 1940
via the parting mold action.

[00156] In another option (Option B), illustrated in FIGs. 191-19K, the process
includes injection of a cooling fluid to solidify the suppository liquid medication
without flipping the mold 1940. That option may be particularly suited for use in an
automated process. Cooling can also be used in Option A to further reduce cycle
time. As shown in FIG. 191, cooling fluid (e.g., cold water) is circulated through
channels 1980 in mold 1940. The cooling can speed the curing process of the
suppository material. After the circulation of cooling fluid is stopped, the pin 1955
(or rod) is removed from the aperture 1941 and the mold rod 1940 is retraced from
the barrel 1910 and out of the mold 1940, as shown in FIG. 19). Next, as shown in
FIG. 19K, the mold 1940 separates along parting line 1972 and ejects the
suppository 1905 and device (barrel 1910) combination.

[00157] Mold actions or movements of a mold rod 1974 of a multiple action mold
are shown in FIGs. 19A-19K and have been described in reference to mold 1940.
The same or similar mold may be convertible to allow similar mold actions with a
plunger that has a platform, such as the plunger 1415 shown in FIG. 14A-14C. In
the case of a plunger with a platform, the mold actions can convert to using the
plunger instead of the solid rod that is shown in FIGs. 19A-19K. The advantage of a

convertible, multi-action mold is that any suppository can be manufactured within
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the barrel with any plunger, including those described herein. A manufacturing
system that includes a convertible mold may be configured to allow forming
suppositories of multiple sizes and to accommodate plungers of varied designs. If,
for a particular product, a plunger with a platform is desired, the system can fill the
suppository material, ¢.g., liquid drug, into the insertion device just as for a solid or
hollow plunger. The ability to accommodate plungers of different designs can
reduce the cost of manufacturing the suppositories.

[00158]  Although embodiments are shown with a convertible mold positioned
vertically, the mold may be positioned sideways. A sideways mold may also
include an aperture in the mold to allow air or gas to escape the void in the mold
during or after the filling of the mold with the suppository material. It may be useful
to position the mold sideways to be able to utilize gravity in the parting of the mold,
the inscrtion of a blank barrel, and the ¢jection of the finished product.

[00159] FIGs. 20A-20D illustrate example processes for manufacturing a
suppository without using a mold or a wrapper. As shown in FIG. 20A, an element
2002 includes a barrel 2010 and a plunger 2015 positioned in the barrel. As shown,
the plunger 2015 includes a platform 2046. A mechanical seal is established
between the platform 2046 and the inside of the barrel 2010. Alternatively, a seal
can be established via pins or slides, as for example described in references to FIGS.
12C-12D.

[00160] As shown in FIG. 20B, a solid or semi-solid suppository substance 50 is
applied into element 2002 using an application nozzle 2080. The nozzle 2080 is
initially positioned at or within element 2002 and injects the substance 50 while
withdrawing from the element 2002. Withdrawing the nozzle at a constant rate and
using an appropriately shaped nozzle, one can create a suppository 2005a with a
straight domed shape, as shown in FIG. 20B. Withdrawing the nozzle 2080 with
intermittent pausing can created a suppository 2005b with a scalloped shape, as
shown in FIG. 20C. Twisting the nozzle 2080 during withdrawal can created a
suppository with a twisted shape, as shown in FIG. 20D. A wrapper (not shown)
may be applied to the element and suppository after shaping of the suppository.
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[00161] The efficacy of many drugs administered orally may be reduced or
inactivated in the stomach because of acidic and/or enzymatic content of the
stomach or because the drug may be subject to digestive attack and/or to microbial
degradation. Oral administration of drugs also directs the absorbed substances
through the metabolism process, including the liver and the kidneys, where the
drugs’ effectiveness can be further reduced or inactivated. Drug dosages are
carefully scrutinized for absorption rates in order to prevent overburdening the liver
and kidney organs. Non-steroidal anti- inflammatory drugs can cause severe
digestive distress when administered orally. For these reasons, rectal medication is
often a more effective mode of delivery for the administration of a variety of drugs
for various medical conditions.

[00162] Rectal suppositorics are composed of active pharmacological ingredients
and inactive binding agents that maintain the drug in a desired shape and stable form
prior to, and during, insertion into the rectum. The inactive binding agents are
designed so that the suppositories remain stable at or below room temperature.
Depending on the binding agent used, the suppository is designed to melt or dissolve
at, or above, body temperature or by absorbing water, so that the active
pharmacological ingredient can be released for absorption by the mucosa lining of
the rectum. Rectal suppositories are formed to ease insertion and are commonly
manufactured to maintain a torpedo or bullet shape appearance.

[00163] Rectal suppositories employ medications that offer topical and/or
systemic therapeutic effects. The active ingredient in rectal suppositories is often
intended to be directly absorbed in by the rectal venous plexus to be distributed
throughout the body by the blood circulation bypassing the portal vein and the liver.
Therefore, a rectally applicable medicament form is preferable, particularly for the
drugs for which the effective ingredient causes stomach disorder with oral
administration or the ingredient is susceptible to decomposition in the digestive tract
or liver, resulting in a decreased effectiveness of the medication.

[00164] The effectiveness and benefit of rectal suppositories can be improved
with proper positioning within the rectum, above the anorectal line (i.c., above the

dentate line dividing the anal canal and the rectum). For example, rectal
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suppositories used for the treatment of internal hemorrhoids may be best able to treat
the origin of the inflammation if the suppository is placed in the lower rectum, just
above the anorectal line. On the other hand, rectal suppositorics used to treat
digestive diseases, such as ulcerative proctitis or distal colitis, may be better
positioned higher in the rectum at a location of the farthest site of discase origin.
[00165]  Figurcs 1A and1B of U.S. Application No. 12/287,215, filed on October
7, 2008, entitled, "Mcthod And Apparatus For Inserting A Rectal Suppository,”

describe the current administration technique in which patients use a finger for

insertion of the suppository, along with drawbacks of the technique.

{00166] Currently, medication is delivered rectally in a liquid fotm as a
suspension encma, a solid form as a suppository, or a cream, ointment or foam. All
of these modes of administration have the disadvantage of leaking from within the
body to outside the body quickly after insertion using today’s insertion techniques.
These modes of administration also cause pain and discomfort in varying degrees.
Liquid medications and foam are intended to be retained for at lcast 3 hours.
Because of the bodily impulse to eliminate the contents of the bowel, patients
struggle to retain the medicine and arc often given sedatives to hclb relax the body.
Rectal suppositories have similar disadvantages, including the time required for the
medication to melt before being absorbed by the mucosa lining of the rectum.
Finally, crecams and ointments, although cffective for the topical therapeutic of
external tissucs and areas affected by prolapsed of internal hemmorrhoids, do not
reach the treatment area above the anorectal line or the rectum, where hemorrhoids
originate and gastrointestinal diseases present themselves.

{00167}  Propcr positioning of rectal medication is important and can have an
impact on the cfficacy of the treatment. For example, internal hemorrhoids develop
n the lower rectum above the anorcctal line. Treatment with suspension encmas
places the medication above the anorectal line. Treatment with creams and
ointments do not reach the anorcctal line and only treat the hemorrhoids if they are
prolapsed. Suppository medication is the preferred treatment for hemorrhoids, but

using the current delivery method, i.¢., by using a finger, the medication docs not
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have proper contact with the affected area and, as the suppository melts, it leaks
from inside of the body to outside the body. Application of medication within the
lower rectum aids in the treatment of hemorrhoids while the medication is in contact
with the affected area. Further benefit comes from a drug delivery system that helps
the medication stay in the proper position without leaking from inside to outside of
the body.

[00168] Figure 21A illustrates an example embodiment of an applicator including
a hollow barrel 2110 and a plunger 2115. The barrel 2110 has open proximal 2112
and distal 2114 ends defining a gas flow path 2120, which may be one or more,
allowing gas to flow freely through the barrel when the distal end 2114 is positioned
in the anal canal and rectum. The proximal end 2112 is defined herein as the end
which the plunger 2115 enters, and the distal 2114 end is defined herein as the end
past which the plunger pushes the suppository 2105 as it travels toward the rectum.
[00169] The barrel 2110 is appropriately sized and shaped to fit within the
patient’s anal canal and rectum. The plunger 2115 may also be hollow and have
open proximal and distal ends defining a gas flow path 2120, allowing gas to flow
through the plunger and the barrel. The barrel and plunger are movably coupled
together. In some embodiments, the plunger is slightly longer than the barrel. For
example, the barrel may be approximately 7 %2 cm, whereas the plunger may be 8
cm. Other lengths are suitable for administration purposes. Also illustrated is a
hollow suppository 2105 with open ends 2107, 2109 defining the gas flow path
2190, thereby allowing gas to flow through the suppository 2105, the plunger 2115,
and the barrel 2110 while the suppository is loaded in the applicator and the plunger
is movably coupled with the barrel.

[00170] Figure 21B illustrates a cross section of the suppository 2105 with its gas
flow path (open space 2192) through the medicament combination 2194 of base and
active ingredient. It should be understood that a single gas flow path may be defined
by the suppository, including open-structure gas flow paths at the radial edge of the
suppository.

[00171] Figure 22A illustrates an applicator configured to insert a suppository

2205 into a human or animal according to an embodiment of the present invention.
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The applicator may include a barrel 2210 and a plunger 2215 configured to allow
gas to flow freely through a gas flow path of the applicator during the administration
placement of the suppository 2205 past the anus into the rectum and during
withdrawal of the device from the rectum and anus.

[00172] The gas flow path may be a single gas flow path or multiple gas flow
paths. The suppository may be loaded in the proximal end or distal end of the
applicator, depending on an internal structure of the barrel 2210, plunger 2215, or
combination therecof. The suppository 2205 further allows gas to flow freely through
the gas flow path, illustrated as open space 2292, during administration, where the
gas flow path of the suppository and plunger are arrangeable to be aligned.

[00173] Figure 22B illustrates the cross section of the assembled applicator
(i.c., barrel 2210 and plunger 2115) with the suppository 2205 from distal and
proximal ends perspectives. The gas flow path, illustrated by open space 2292, 18
maintained through the apparatus and the suppository 2205 from both ends, thereby
allowing gas to flow freely during the administration placement of the suppository
2205 past the anus into the rectum and during withdrawal of the device from the
rectum and anus.

[00174]  Figures 23A-23D illustrate another example embodiment of an applicator
including a plunger that continues to maintain the gas flow path(s). Numerous other
plunger configurations are envisioned where the gas flow path is maintained within
the applicator and suppository during use.

[00175]  Figure 23A illustrates an example embodiment of an applicator including
a hollow barrel 2310 and a plunger 2315. The barrel 2310 has open proximal 2312
and distal 2314 ends defining a gas flow path 2320, which may be one or more,
allowing gas to flow freely through the barrel when the distal end 2314 is positioned
in the anal canal and rectum. The barrel 2310 is similar to barrel 2110 described in
reference to FIG. 21A. The plunger 2315 has fins 2320 configured to maintain gas
flow path(s) 2120 when the plunger is inserted into the barrel 2310, allowing gas to
flow between the plunger 2315 and the barrel 2310. The barrel 2310 and plunger
2315 are movably coupled together. The plunger 2315 can be slightly longer than
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the barrel 2310. For example, the barrel may be approximately 7 %2 cm, whereas the
plunger may be 8 cm. Other lengths are suitable for administration purposes.
[00176]  Also illustrated in FIG. 23A is a hollow suppository 2305 with open ends
2307, 2309 defining a gas flow path 2390, thereby allowing gas to flow through the
suppository 2305 and through onc or more flow paths, c.g., gas flow paths defined
by the plunger 2315 and the barrel 2310, while the suppository is loaded in the
applicator and the plunger is movably coupled with the barrel.

{00177}  FIG. 23B illustrates a cross scction of the plunger 2315 having fins 2330.
FIG. 23C illustrates a cross section of the plunger 2315 positioned within the barrel
2310, including open spaces 2320 (gas flow paths) defined between the fins 2330 of
the plunger 2315 and an inside of the barrel 2310. FIG. 23D illustrates a cross
section of the plunger 2315 within barrel 2310 with suppository 2305 loaded into the
device. Open spaces 2320 (gas flow paths) defined between the fins 2330 of the
plunger 2315 and an inside of the barrel 2310 arc in fluid communication with a gas
flow 2390 path defined through the suppository 2305.

{00178]  Examples of other embodiments are described in U.S. Application No.
12/287,213.

{00179] 1In an alternative embodiment, as illustrated in FIG. 24A, a single
clement, referred to herein as a plunger 24154, defines a gas flow path 2425a. The
gas flow path 2425a is configured to allow gas to flow from the rectum to outside
the body while a distal end of the plunger 2415a is within the rectum and, using the
same configuration, maintains the gas flow path 2425a until the plunger is
withdrawn fully outside the body. In an embodiment in which the plunger is used in
conjunction with a suppository that defines a gas flow path, the gas flow path of the
plunger is aligned with the gas flow path of the suppository during application of the
suppository into the rectum.

{00180} It should be understood that the shape of the suppository illustrated in
FIG. 24A with a gas flow path associated therewith can be produced using molding

techniques described herein or the gas flow path(s) can be formed (e.g., bored or, for
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example, melted with a thin rod (not shown) after a suppository has been solidified
without a gas flow path.

[00181] A mechanism (not shown), such as a piston rod as illustrated in FIGs.
24B-1 and 24B-2 and described below, may be employed to push the suppository
2405a from the plunger 2415a into position once the distal end of the plunger is
within the rectum. The piston rod may be configured to maintain the gas flow path
of the plunger throughout or for portions of the insertion and withdrawal processes
such that the suppository is appropriately positioned within the rectum by the patient
or person performing the application task.

[00182] Alternatively, as illustrated in FIGs. 24B-1 and 24B-2, the suppository
2405b need not define a gas flow path, and the plunger 2415b of the single clement
apparatus need simply facilitatc a gas flow path during and after the suppository is
positioned within the rectum. In one example embodiment, the plunger 2415b
includes a piston rod 2496 that can push the suppository 2405b from within a
suppository compartment 2498, at a distal end of the plunger, past an end of the
compartment and into the rectum. FIG. 24B-1 illustrates the position of piston rod
2496, including piston rod handle 2497, relative to plunger 2415b before the
suppository push. FIG. 24B-2 illustrates the position of piston rod 2496, including
piston rod handle 2497, after the suppository push. The gas flow path(s) 2425b are
maintained from insertion of the suppository into the rectum until withdrawal of the
plunger from the anus to ensure suction does not displace the suppository from its
resting position in the rectum following insertion.

[00183] It should be understood that holes or gaps may be provided in a wall of
the compartment 2498 to allow air and gas to enter the compartment and gaseously
connected gas flow path, thereby minimizing or eliminating air or gas from being
pushed into the rectum to prevent discomfort from inserted gas or expulsion of the
suppository shortly after insertion because of inserted gas. The holes or gaps are
configured (e.g., sized and shaped) such that little to no effects on sensitive tissue
during the insertion and withdrawal processes are experienced by the patient. For
example, many small holes can be employed to provide a substantially smooth

surface rather than large apertures.
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[00184]  Alternatively, the piston rod 2496 or other element(s) (not shown) may
be configured to provide suction of gas, but not the suppository, while the distal end
of the plunger is within the rectum to withdraw inserted gas so as to reduce
discomfort caused from inserted gas or expulsion and reduce likelihood the
suppository will be expelled shortly after insertion because of the inserted gas.
[00185] Certain diseases are treated by way of a suppository containing a drug.
Current suppositories have “torpedo” configurations, and, therefore, can be difficult
to insert into a rectum or, even if inserted, may be dislodged due to insertion of air
into the rectum during the insertion process. An embodiment of the present
invention configures the suppository to have at least one gas flow path. Another
ecmbodiment includes a suppository with gas flow path and suppository insertion
device with gas flow path configured to align with the suppository gas flow path.
Through usc of the suppository insertion device, the suppository can be properly
inserted into the rectum with comfortable and eftective results for a patient.

[00186] It should be understood that the example embodiments disclosed herein
for the manufacturing of suppositories can be applied to the manufacturing of
cosmetics, such as lipsticks, lip balms, and deodorants.

[00187] For example, in the case of manufacturing lipsticks, all of the foregoing
example embodiments apply, meaning that any of the molding, pouring, and
assembling techniques can be applied to lipsticks. Other features involved in the
manufacturing, tip shaping, and assembly of lipsticks may be more specific to
lipsticks than suppositories. Examples of certain features that may be involved in
the manufacturing of particular lipsticks are provided below in reference to FIGS.
25A-1 through 30. An example of a customized/personalized ordering system is
described in reference to FIG. 31.

[00188] FIGs. 25A-1 through 25A-4 illustrate an embodiment of manufacturing
lipsticks in which the manufacturing occurs, then a subsequent tip shaping process is
applied. In FIG. 25A-1, a substance 2505 is filled into an element 2515 by pouring
or other technique in which the substance 2505 extends above the element 2515. In
a next step of the process, a mold formed of two halves 2525a, 25250 are directed

toward each other to shape the tip of the substance 2505. After the tip is formed
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2503, the two halves of the mold 2525a, 2525b are withdrawn from each other and
the tip. Subsequently, a wrapper 2530 can be placed over the lipstick 2505" and
element 2515. Alternatively, the element 2515 with substance 2505 can be placed
into a casing and covered with a casing cover (not shown).

[00189] FIGs. 25B-1 illustrates an alternative tip shaping process in which a
substance in an element according to Figure 25A-1 can be moved into position to
receive a mold 2527 of FIG. 25B-2 that presses downward upon the substance 2505
to form the shaped tip 2505' illustrated in FIG. 25B-3. The final shape of the
substance and element of FIG. 25B-4, which is similar to FIG. 25A-4, can then be
wrapped in a wrapper 2530 and sent for distribution.

[00190] FIG. 26A illustrates an alternative embodiment for forming a lipstick,
where a casing sleeve 2615 receives a substance, such as for lipstick, that is held in
place above the casing sleeve 2615 by a liner 2610 (optional) until the substance
2605 is set (i.c., solidified), where the substance may be flowed or otherwise
positioned within the casing sleeve and thereabove such that the lipstick projects
above the casing sleeve for application on a user's lips.

[00191] FIG. 26B shows the diagram of the casing sleeve 2615 with the
substance 2605 projecting thereabove that is then sent to a tip shaping process, such
as the process illustrated in FIGs. 27A-27C.

[00192] FIG. 27A is a diagram illustrating a machine that expels a substance with
time control to portion out the quantity into and above a casing sleeve 2715. The
machine 2720 releases a substance 2705 at an appropriate rate until an appropriate
amount of the substance 2705 extends above the casing sleeve 2715. Alternatively,
the casing sleeve 2715 may be an extended sleeve or include a liner, and then a
portion of the sleeve or the full liner is removed automatically or by hand.

[00193] FIG. 27B illustrates an alternative embodiment for shaping a tip of a
lipstick (or other substance). A tip shaper 2725 may be a mechanical cutter, heater,
drillhead, chipper, or other devices known in the art to form a shape of the lipstick
2705. A difference between the suppositories and, for example, lipsticks is that a

selling feature of lipsticks is often a shape and shine of the tip. Therefore,
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depending on the type of tip shaper 2725 used, a subsequent process, such as
flaming, heating, shining or smoothing may be employed.

[00194] FIG. 27C includes the substance with molded tip 2705 in its casing
sleeve 2715 after the forming and shaping processes are complete.

[00195] It should be understood that the casing sleeve may or may not be
required, but it does provide for ease of handling should part of the assembly process
be manual, such as arranging the casing sleeve with lipstick into a casing. It should
also be understood that, in accordance with many of the embodiments disclosed
above, the casing sleeve may be in the casing while the lipstick or other substance is
flowed into the casing sleeve, thereby reducing hand assembly steps to provide for a
fully automated process from beginning to end so that the lipstick is never touched
by human hands prior to first use.

[00196] FIG. 28 is a diagram illustrating a lipstick assembly 2800 having a casing
2802 in which a lipstick 2805 with a formed tip 2807 is within a casing sleeve 2815
is arranged. The lipstick 2805 may have been manufactured in the presence of a
grip mesh 2835 in an optional embodiment. The grip mesh 2835 is any mesh or
porous structure with which a semi-solid or solid state of the lipstick 2805 can be
integrated. For example, a liquid state of the lipstick 2805 can flow in, around, and
below structural elements of the grip mesh, and, after solidification, the solid state of
the lipstick 2805 will have a firm connection to the grip mesh 2835.

[00197] The grip mesh 2835 within the casing 2802 may be useful in holding the
lipstick 2805 within the casing 2802 in a manner that does not require a significant
amount of lipstick 2805 to project downward into the casing 2802 while
simultaneously ensuring the lipstick 2805 does not fall out of the casing 2802, or
casing sleeve 2815 in such embodiments, during application of the lipstick 2805 to a
user's lips.

[00198] During usage, the grip mesh 2835 may translate upward and downward
within the casing 2802 during movement upward and downward of the lipstick 2805
such that the top of the casing sleeve 2815 from the bottom of the casing 2802, or
cavity defined therein, is a first distance while the lipstick 2805 is in a most retracted

state with respect to a port (i.c., opening) at the top of the casing 2802, and the
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bottom of the grip mesh 2835 is a second distance from the top of the casing in a
most protruding state of the lipstick 2805 through the port, where the first and
second distances are approximately the same. Approximately the same in this case
means that a differential of the distances is half an inch, quarter of an inch, eighth of
an inch, or less. In this embodiment, the lipstick 2805 during the assembly process
is formed in an integrated arrangement with the grip mesh such that the lipstick 2805
has a solid connection to the grip mesh 2835, which, subsequently, in the lipstick
assembly 2800, enables the user to apply more length of the lipstick 2805 to the
user's lips than lipstick assemblies produced without the grip mesh 2835.

[00199] The lipstick assembly 2800 may have the lipstick 2805 formed with a tip
shaper 2808 during the manufacturing process. The tip shaper 2808 can be used to
shape the tip 2807 according to the tip shaper’s 2808 shape. The tip shaper 2808
may be heated, for cxample, or apply any of the other tip-shaping techniques
disclosed herein, and applied to an unshaped tip of the lipstick 2805 to melt the tip
into its final shape.

[00200] The tip shaper 2808 may be discarded prior to assembly of a casing cover
2840 over the casing 2802. Alternatively, the tip shaper 2808 may be kept in
position while the casing cover 2840 is coupled to the casing 2802 and, prior to first
use, discarded by the user. Still alternatively, the tip shaper 2808 and the casing
cover 2840 may be an integrated whole such that the casing cover 2840 shapes the
tip 2807 of the lipstick 2805 while being and remaining in coupled arrangement with
the casing 2805. It should be understood that the various alternatives with respect to
the tip shaper 2808 can be decided based on a given assembly process based on
consumer satisfaction of the distributed lipstick product. Moreover, the tip shaper
2808 may be used to provide features in the tip of the lipstick according to
categories, as described in reference to FIG. 29 below.

[00201] FIG. 29 provides examples of categories 2907a-d that can be found in
shapes of lipsticks after users have used a lipstick for a shape-defining length of
time. Examples of categories include flat 2907a, convex 2907b, concave 2907¢, and
asymmetric 2907d. Because a lipstick is three-dimensional, the categories may be

more complex in shape than the categories illustrated in reference to FIG. 29. For
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example, there can be another category that includes features of convex and concave
at various surface locations across the tip 2807 of the lipstick 2805. The tip shaper
2808 can be provided that can create such three-dimensional complex features
across the top of the unshaped lipstick 2705.

[00202] FIG. 30 is a diagram in which a tip shaper 3025 can be a dynamically
controlled tip mold that includes individually controllable actuators 3028 that push
and pull on an interior surface (i.¢., non-contact side) of the dynamically controlled
tip mold 3025 to cause a lipstick 3005, or other substance, to have its shape formed
in accordance with a selection by a user. Examples of individually controllable
actuators 3025 are linear actuators driven by electrical control signals, pneumatic
actuators pncumatically driven, and other forms of actuators known in the art that
support sufficient motion controlled physical range such that personalized tips of
lipsticks can be shaped. It should be understood that the number of individually
controllable actuators 3028 define the resolution such that a wide range of shapes
can be imparted into the tip of the lipstick. Further, the stiffness of the surface of the
dynamically controlled tip mold 3025 must be stiff enough to impress its shape upon
the substance forming the lipstick 3005 yet pliable enough to enable the individually
controllable actuators 3028 to make sufficient bends in the surface to provide the
specific shape.

[00203] FIG. 31 is a network diagram 3100 in which clients 3105a-n can submit
requests for personalized lipsticks by way of communications 3110a-n. The
communications may include indicators corresponding to whether the order is a
subscription or on-demand (or other form) order, a category of features representing
a shape of a tip of the lipstick, color, and other parameters associated with the
personalized lipstick, such as size, and shape of the casing. The communications
3110a-n can be passed through a wide area network 3112, such as the Internet,
which are then passed to a customization server 3120 as orders 3115. The
customization server 3120 may convert the orders into control codes 3125 that are
received by a lipstick manufacturing controller 3130, which may include a tip
shaping controller (not shown). The lipstick manufacturing controller 3130 may

include a converter module (not shown) that converts the control codes 3125 into
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actuator codes 3135 that are applied to actuators 3028 (FIG. 30) within an array of
dynamically controllable tip shapers 3140. The control codes may also be parsed by
the lipstick manufacturing controller 3130 to determine colors of dyes to be applied
by the automated machinery to substances used to form the lipstick. The substances
are, in this embodiment, flowed into an assembly mold 3145 during manufacturing,.
Following manufacturing, which may include automated customizing of lipstick
forming, tip shaping, casing assembling, and product packaging, the
customized/personalized lipsticks 3150 are delivered to the clients 3105a-n.

[00204] It should be understood that any form of communications 3110a-3110n
can be employed, such as e-mails, text messages, website selections, and so forth, as
known in the art. Also, catcgories of tip shapes can be sclected by a user/client by
name, sclection on a website, or even through photographs, three-dimensional
modcls, or previously-used lipsticks that a user has used, and the customization
server 3120 may maintain parameters relating to the personalization within a
database (not shown).

[00205]  As should be understood, any form of computer networking, software,
control systems, and other automated processings may be employed that can be used
to execute the embodiments disclosed herein. Further, the network of FIG. 31 may
also be employed for the ordering of personalized suppository applicators with
integrated suppositories in accordance with embodiments disclosed herein. It should
be noted that the data flowing between nodes within the network may be modified
for the specific personalized device and substance.

[00206] In view of the foregoing descriptions of FIGs. 25A-1 through FIG. 31,
the following embodiments are now presented:

[00207] A 1% specific embodiment is a method of manufacturing lipstick, the
method comprising: forming a lipstick, the lipstick during forming being in contact
with an element configured to hold and protect the lipstick after the lipstick is
formed; and shaping a tip of the lipstick.

[00208] A 2™ specific embodiment is a method of the 1*' specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick

within a casing after the lipstick is formed.
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[00209] A 3 specific embodiment is a method of the ond specific embodiment
further comprising arranging the casing sleeve within the casing prior to forming the
lipstick.

[00210] A 4™ specific embodiment is a method of the ond specific embodiment
further comprising arranging the casing sleeve within the casing after forming the
lipstick.

[00211] A 5™ specific embodiment is a method of the 1% specific embodiment
wherein shaping the tip is performed during the forming or after the lipstick has
been formed but for the shape of the tip.

[00212] A 6" specific embodiment is a method of the 5t specific embodiment
wherein shaping the tip includes using a tip shaper.

[00213] A 7t specific embodiment is a mcthod of the 6 specific cmbodiment
further comprising removing the tip shaper from the lipstick after the lipstick is
formed and tip is shaped.

[00214]  An 8™ specific embodiment is a method of the 7™ specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick
within a casing after the lipstick is formed, the method further comprising:
arranging the casing sleeve within the casing; and coupling a casing cover to the
casing after the lipstick is formed and tip shaper is removed.

[00215] A9 specific embodiment is a method of the 6 specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick
within a casing after the lipstick is formed, the method further comprising: arranging
the casing sleeve within the casing; and coupling a casing cover to the casing over
the tip shaper.

[00216] A 10™ specific embodiment is a method of the 6" specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick
within a casing after the lipstick is formed, the method further comprising: arranging
the casing sleeve within the casing; and maintaining a position of the tip shaper for
the tip shaper to serve as a casing cover.

[00217] An 11" specific embodiment is a method of the 1 specific embodiment

wherein the element is a casing sleeve configured to hold and protect the lipstick



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

_47 -

within a casing after the lipstick is formed, and wherein forming the lipstick includes
forming a casing end of the lipstick opposed from the tip in an integrated
arrangement with a grip mesh positioned within or to be positioned within the
casing.

[00218] A 12® specific embodiment is a method of the 1% specific embodiment
wherein forming the lipstick includes projecting a material composing the lipstick
through a wall of the element.

[00219] A 13t specific embodiment is a method of the 1% specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick
within a casing after the lipstick is formed, wherein forming the lipstick includes
projecting a material composing the lipstick through a wall of the casing sleeve or
casing.

[00220] A 14 specific embodiment is a method of the ™ specific embodiment
wherein the element is a casing sleeve configured to hold and protect the lipstick
within a casing after the lipstick is formed, wherein shaping the tip includes using a
tip shaper, and wherein forming the lipstick includes projecting a material
composing the lipstick through a wall of the casing sleeve, casing, or tip shaper.
[00221] A 15 specific embodiment is a method of the 1% specific embodiment
wherein forming the lipstick includes using a mold in conjunction with the element.
[00222] A 16" specific embodiment is a method of the 151 specific embodiment
wherein forming the tip includes using the mold to shape the tip.

[00223] A 17% specific embodiment is a method of the 1% specific embodiment
wherein shaping the tip of the lipstick includes applying a feature that is within a
category of features from among multiple categories of features representing shapes
of tips of lipsticks that are created by various users of lipsticks after a shape-defining
number of uses.

[00224] An 18" specific embodiment is a method of the 1% specific embodiment
wherein shaping the tip includes selecting one of multiple tip shapers to apply

respective different shapes to the tip of the lipstick.
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[00225] A 19" specific embodiment is a method of the 1% specific embodiment
wherein shaping the tip includes causing a tip shaper to change its shape between
shaping the tip of a first lipstick and shaping the tip of a second lipstick.

[00226] A 20" specific embodiment is a method of the 1% specific embodiment
wherein shaping the tip includes customizing the shape of the tip according to a
model selected by a user or according to a sample or image thereof of a lipstick
having a shape created in a tip of a previously used lipstick by the user.

[00227] A 21% specific embodiment is a method of the 20 specific embodiment
further comprising producing the lipstick with customized shape of the tip on a
subscription or on-demand basis.

[00228] A 22™ specific embodiment is a lipstick with a tip having a feature that is
within a category of features from among multiple categories of features
representing shapes of tips of lipsticks that arc created by various users of lipsticks
after a shape-defining number of uses, the lipstick made by the process of: forming
the lipstick, the lipstick during forming being in contact with an element configured
to hold and protect the lipstick after the lipstick is formed; and shaping a tip of the
lipstick to express the feature.

[00229] A 23" specific embodiment is a lipstick of the 22™ specific embodiment
wherein the categories of features include flat, convex, concave, and asymmetric
features.

[00230] A 24™ specific embodiment is a lipstick of the 22™ specific embodiment
wherein forming the lipstick includes selecting one of multiple tips shapers
substantially matching the feature.

[00231] A 25™ specific embodiment is a lipstick of the 24™ specific embodiment
wherein shaping the tip includes causing a tip shaper to change its shape in an
automated manner between shaping the tip of a first lipstick and shaping the tip of a
second lipstick.

[00232] A 26" specific embodiment is a lipstick assembly, comprising: an
unused lipstick within a casing, the unused lipstick having a tip with a feature that is

within a category of features from among multiple categories of features
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representing shapes of tips of lipsticks that are created by various users of lipsticks
after a shape-defining number of uscs.
[00233] A27" specific embodiment is a lipstick of the 26

* specific embodiment

further comprising a grip mesh with which the lipstick opposed from the tip is in
integrated arrangement, the grip mesh being positioned within the casing toward the
bottom of or below a casing slecve coupled to the lipstick.

[00234] A 28" specific embodiment is a lipstick assembly, comprising: a lipstick
within a casing; and a grip mesh within the casing with which the lipstick is in an
integrated arrangement.

[00235]  Although FIGs. 25A-1 through FIG. 31 are focused on lipsticks, other
manufacturing processes that can be performed in accordance with the
manufacturing processes disclosed herein may-also be performed and be applied to
non-lipstick products.

{00236] =~

[00237] While this invention has been particularly shown and described with
references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made-therein without

departing from the scope of the invention encompassed by the appended claims.
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- CLAIMS

What is claimed is:

1. A method of manufacturing a suppository and element combination, the method

comprising:

manufacturing a suppository in the presence of and in contact with an element
configured to bé used to insert the suppository into a cavity of a body, the element
defining a gas flow path, wherein manufacturing the suppository includes
manufacturing the suppository in a manner defining a gas flow path therethrough, the

gas flow path of the suppository configured to communicate with the gas flow path of

the element.

2. The method of claim 1, wherein the element is a barrel, plunger, or combination
thereof.

3. The method of claim 2, wherein the element is the combination of the barrel and

plunger, and wherein manufacturing the suppository includes forming a shape of the

suppository while the plunger is within the barrel.

4. The method of claim 3, further comprising positioning the combination of the barrel
and the plunger in contact with a wrapper prior to forming the shape of the

suppository.

5. The method of claim 4, wherein the wrapper is a liner to a mold and wherein
manufacturing the suppository includes shaping an end of the suppository through use

of the wrapper and the mold.

6. The method of claim 4, wherein the wrapper is a mold and wherein manufacturing the

suppository includes shaping an end of the suppository through use of the wrapper.
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The method of any one of claims 1 to 6, wherein manufacturing the suppository

includes causing a form of the suppository to flow through or around the element.

The method of any one of claims 1 to 7, wherein manufacturing the suppository
includes causing a form of the suppository to flow through a flow path defined by the

element.

The method of any one of claims 1 to 8, wherein manufacturing the suppository

includes manufacturing the suppository in contact with an inside of the element.

The method of any one of claims 1 to 8, wherein manufacturing the suppository

includes manufacturing the suppository in contact with an outside of the element.

The method of claim 1, wherein manufacturing the suppository includes
manufacturing the suppository from a substance in a liquid, gel, paste, or solid form

using a molding process.

The method of claim 11, wherein manufacturing the suppository includes causing the

substance to pass through a mold into contact with the element.

The method of claim 11, wherein manufacturing the suppository includes pouring the

substance through or around a flow path of the element.

The method of claim 1 1, wherein manufacturing the suppository includes
manufacturing the suppository from solid pieces that are liquefied and then re-

solidified to form the suppository.

The method of any one of claims 1 to 14, wherein manufacturing the suppository

includes forming a sealing engagement between the element and the suppository.

The method of claim 15, wherein the sealing engagement includes a surface of contact

between the element and the suppository, the surface of contact being configured to
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hold the suppository in engagement with the element until a user administers the

suppository.

The method of claim 16, wherein the sealing engagement includes mﬁltiple surfaces of

contact between the element and the suppository.

The method of claim 15, wherein the sealing engagement is formed at a protrusion of

the element.

The method of claim 15, wherein the sealing engagement is formed at an indentation

of the element.

The method of claim 15, wherein the sealing engagement is formed at a hole of the

element.

The method of claim 1, wherein the element includes a front end, configured for
insertion into the body cavity, and a back end, configured for interfacing with a user’s
hand, and wherein manufacturing the suppository includes causing a liquid form of the

suppository to flow in a direction toward the front end of the element.

The method of claim 1, wherein the element includes a front end, configured for
insertion into the body cavity, and a back end, configured for interfacing with a user’s
hand, and wherein manufacturing the suppository includes causing a liquid form of the

suppository to flow in a direction toward the back end of the element.

The method of claim 1, wherein manufacturing the suppository includes forming a
solid suppository and subsequently forming a hole therethrough, the hole defining the
gas flow path.

The method of claim 1, further comprising molding the gas flow path during the

manufacturing.
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The method of any one of claims 1, 23, and 24, wherein manufacturing the
suppository with the gas flow path is performed in a manner resulting in an axial
alignment between the gas flow paths of the element and the suppository or includes
arranging the suppository and the element to align the gas flow paths of the element

and suppository axially.

The method of any one of claims [, 23, and 24, wherein manufacturing the
suppository with the gas flow path is performed in a manner resulting in a non-axially
alignment between the gas flow paths of the element and the suppository while still
maintaining gas flow through or around the suppository and the element or includes
arranging the suppository and the element to maintain the gas flow paths of the

element and suppository non-axially.

The method of any one of claims 1 to 26, further comprising using the element to

define a shape of the suppository during the manufacturing.

The method of claim 1, further comprising:

employing a-wrapper to assist in forming a shape of the suppository; and

sealing the wrapper with the element and suppository contained therein.

The method of claim 28, wherein the wrapper is a liner to a mold configured to shape

an end of the suppository.

The method of claim 28, wherein the wrapper is a mold configured to shape an end of

the suppository.

A kit comprising:

a suppository that defines a gas flow path;

an element configured to be employed to insert the suppository into a body
cavity, the element defining a gas flow path that is configured to communicate with

the gas flow path of the suppository; and
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a wrapper sealed with the element and suppository contained therein,
the suppository having a shape that is defined by aspects of the element and the

wrapper.

The kit of claim 31, wherein the suppository includes a sealing engagement between

itself and an interior or exterior of the element.

The kit of claim 31 or claim 32, wherein the gas flow paths of the element and the

suppository are axially aligned.

The kit of claim 31 or claim 32, wherein the gas flow paths of the element and the

suppository are non-axially aligned.

The kit of any one of claims 31 to 33, wherein the element is a barrel, plunger, or

combination thereof.

The method or kit of any one of claims 1 to 35, wherein the element is configured to

insert the suppository into a rectum.

An apparatus for inserting a rectal suppository into an animal or human, comprising:

a barrel configured to be inserted into an anal canal or rectum and having
proximal and distal ends;

a plunger configured to be movably coupled to the barrel and defining a gas
flow path; and

a suppository defining a gas flow path therethrough and configured to have its
gas flow path in fluid communication with the gas flow path of the plunger and
maintain the gas flow path into and out of the body during a state of insertion of the
suppository into the anal canal or rectum and during withdrawal of the plunger away
from the suppository and out of the body,

wherein the suppository is manufactured in the presence of and in contact with

the barrel, plunger, or combination thereof.
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38.  The apparatus of claim 37, wherein the gas flow path of the suppository is aligned
with the gas flow path of the plunger.

39.  An apparatus.comprising:

a plunger and suppository combination, the plunger defining a gas flow path
and the suppository defining a gas flow path that communicates with the gas flow path
of the plunger, the combination of the plunger and suppository.configured to insert the
suppository past an anus and into a rectum while maintaining the gas flow paths
during insertion of the suppository and withdrawal of the plunger out of the rectum
and anus,

wherein the suppository is manufactured in the presence of and in contact with

the plunger.

40.  The apparatus of Claim 39, wherein the suppository is solid and wherein the plunger

includes a piston rod configured to push the suppository away from the plunger.

CA 2888778 2020-03-24



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

1/34

Asocccoosansansaacony

145

Jo® 115~ o, 1o
O
Q )

100 e MANUFACTURING
A SUPPOSITORY

1
T
10t
110~
105X/ 105«M
FIG. 1

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

2/34
ELEMENT SUBSTANCE
{8.0., BARREL, PLUNGER, {8.g., LIQUID, GEL,
OR COMBINATION) PASTE, OR SOLID)
18 20

i é

MANUFACTURING A SUPPOSITORY IN THE PRESENCE

OF AND IN CONTACT WITH AN ELEMENT CONFIGURED & —700

TO BE USED TO INSERT THE SUPPOSITORY INTO
ACAVITY OF THE BODY

CAUSING A FORM OF THE SUPPOSITORY TO FLOW (i) 210
THROUGH OR ARQUND THE ELEMENT, OR (i) )
THROUGH A FLOW PATH DEFINED BY THE ELEMENT

MANUFACTURING THE SUPPQSITORY IN CONTACT e 290
WITH AN INSIDE/QUTSIDE OF THE ELEMENT -

FORMING A SEALING ENGAGEMENT BETWEEN e 570)
THE ELEMENT AND THE SUPPOSITORY

USING THE ELEMENT TO DEFINE
A SHAPE OF THE SUPPOSITORY

é

SUPPOSITORY 205

+ ELEMENT 4

o 244

FIG. 2

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

Hivd MO
VD 1SHH
0ce

A

&8 DA

HIVd MO
AN S m /3 GNOTES
ONISYAS Hivd g

MO SVD

gee
/..
-
GLE-"}
13HHYE ~0ce
AP HLYd MO
GiE SYT 1S

HAONTd

Hivd MO -
Sv9 1St

34

/
/

3

(N3 NOLLHASNI
?.m i

ININE TS
ONIOYS
MOH wqw

Ve DIA

Hivd MO
5Y9 1S4
gct

3
S,

& DA

HiVd ™
MO SYD
ONG3ES
Giy

Hivd

S VAN
1o iV MOTH
{5 o

-, SYH iSHIH
Hye v

e ~Qct
et HIVd MOTH
SV5 154K

UNd ozrimm

P . { o ) ) )

GOE Hi é M0’ 4 078 y 07e HLYd MO

Oy /m i [¥] . . . sl . NS T H >

AHOLS0ddNS SY9 NDUSS HiYd MO Le 1vd ?6 H SRERUNVEES
SYD LSUi gER: SY9 15U

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

WO 2014/063122 » PCT/US2013/065795
4/34
COMFCRT
&§§\\*§\f0\g
\\ \\\\

DISCOMFORT

ANAL ; \ {ONE
RECTAL / R
LINE / g
/ " SPHINCTER MUSCLES
f4JO

SUPPOSITORY (77 N ;i;;?\\\\\JA“’j‘N”“ SUPPOSITORY
4507 T
SPHINCTER A RS apee )y
MUSCLES AIRESgpg
FIG. 4@4 PLUNGER
COMFORT

<. ZONE

DISCOMFORT

&§“\»§M”“
45()

GAS FLOW PATH

/ THROUGH
/oapnEL BARREL
T -455
SUPPOSITORY /
- ,.'/
NaR N Y INSERTION
f ‘4Qé>\g " \““\s(w PLUNGER
. ANUS\\ SA20 POSITIONING
455 SUPPOSITORY
FIG. 48 GAS FLOW PATH

THROUGH BARREL

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

WO 2014/063122 PCT/US2013/065795

COMFORT
. ZONE
S

DISCOMFORT
= S ZONE

ANAL
RECTAL /
ine /4o

RECTUM

¥

{

Ny
DAY

. \\\

I WITHDRAWAL OF
Poxg&giigﬁg BARREL AND
SHIONING PLUNGER

SUPPOSITORY \\ii )

PLUNGER

GAS FLOW PATH
THROUGH
PLUNGER

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

38 B4

505~

o 095
oW

Ges-

HIYd MO 8VRY
OL AYLNT FT0H 11

8/34
|

025 —]

T3MMYE N
SHIVd MOTH SY9

YIAONNTE MOTIOH
HONOYHL THA

S B
78
>mongMMMMJyxaa;/
TIOH OL o
VS Q0N |3 7
Ammzxzmm Wm
SNI4 m& wm§;:a¢$
05—l O/ TRV
amAmgmmw<mma”mm L
0N pei
e G1C
| 39NN

Vs OId
G0S

o
2
e
3

o

-
=t
(.

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

7134

q9 "Did

Vo DA
\mow

Tl ey |
GEG 1

G183 o

919 M

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

8/34

HL DA
e
sei/ oyl
IaIIL]

AL

g4 DA

Ui Did

Ve Did

QUi V1
Va0 |/ NS 022
ONRHINNE S 2~ SHivd

L7 140 svo
Bl
THVE 40 ~0k
ONIY H3LNO

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

8/34

HE Did
08
J
908
dlL AMOLISOddNS f&w ,f&m
28 Did

g8 Did

578
SHLYd N/ ¥
MOTH SYO ﬂ

TIES0d YN~

SHLVd

MO 8VD
HFONMN -

THudvE~

018~

Ve Oid
V528
a916— F0VdS
HIONNTA 40N (> A
ONiY HINNI Y cica
P /5 30vds
T ARAY
HION(TId 40 518
ONiY HILNO

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

10/34

S S
Q:} th
= =
s
% ...;L, _%%
0 \ &
= T o
G S

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/065795

11/34

CA 02888778 2015-04-17

WO 2014/063122

J0F DA 01 DA Vol Oid
35001~ N 2001~ |
. BEGL~~, {7
| qE L0 Niod
96101~ 1t N 1OVINGD
I PR B et
R R
oe0i--11 | |00kt 00k~ | || F—t0t0}
SUERE HAN SN b 2010}
b (i e f i

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

12/34

FILL LINE
Y = 1136

Ti05

FIG. 1IC

MOLD
1140 =i

1105

FIG. 1IB

1112
1110

1125
1105

FIG. 114

112
110

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

13/34

HIT DId

o)
/.
/|
\\
Pz}t
2zzi4
2
s
(AR
0 4EIIL]
)
HANET zd)
a1on
J
971
g1l
95zL--4P 1
T
wer—1e) | bl
s
zzzL e 1)
7N

OSSN

7T DiA
)
I0W OvEL
aION
—
N
987} =47
oiet INFT T
0171
272} bt
T4
7 DA
P
\ b
\ :
P e 971
mw wm 1o
7Y
A
] 7771
0121 o

Vel Did

AR

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

14/34

aeid "Did

WEb~ Tgsgl

L 0rel
GOCL~

25~
27
e N\\siaﬁﬁ
%
S99y 05el
ANN &‘\\w\w\“\///

DET DIA

NOILOY G0N

2R
NN
-

[

(Gt 12
GinoIT
AN Sy Y o OFE L

(HOA O
—LhEl
bYE | o
FHNLHIdY

Vel DI

NN

N

0Gel

e (31 E1

T

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

15/34

vl OId

Wy~ $-5op1

e T sty

Givl

el DId

~teren
" —

Sivi
-
] 3
] 3
] 3
] 3
] H
] H
] H
IR S
] 3
] 3
m 3
Nm..it.i..»r,
ainon :
e g Y B )
aon | TIOW
-
Lyl

Vel DIA
514l
O it
e B R R S
%ﬁiﬂtw\rl/
WHOALY I € 3 i
dEONN

Tid

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

16/34

387 DIA

SELNR )

e 0pG1

e (316

ST DId

GISH
-
[} H
L] 3
L} 3
[} H
[} H
[} H
[} H
N
085 =31 !
e OYG
aioA
LG~
JANLEY

Vel DId
Y1)
R AL
] 3
] 3
] 3
] 3
] H
P
AU R B R S 11
]
e PG
6961 w
THA

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

17/34

291 DI
0181
191y MOVY TOW

L GO0 L G0 et

G451
gl et AN e Q10W
NOLLY YIS
91 Did VoIl Bid
OYG 079}
VIR OL QION J0 N\ ANYHEN N
ANVHENIIN NO HENd QJOE INOOIHS
f > ; . <
/[<Owwm‘ /fq@v@w
A
{110W 000} et oW
o R
.
‘\.ﬂlilllill!\

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

18/34

SO =
"i‘: g
s
R
oy
5
o
kai
[aw)
A/;///:M
: 3
2 N
E Fanoy
5
et
3

WRAPPER AS
MOLD LINER

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

19/34

81 "DIA

mamwwwmnnunﬁwx\\mvww

e G LB L

V&1 Did

4081

#171)

ﬂ:wmww

&# H3A0H

e (3181

e 2481
1 HE00H

e G LG L

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/065795

20/34

CA 02888778 2015-04-17

WO 2014/063122

q61 DId Vel Did

| 2461
| u e
T G | ONLLAYS \
GO Q0S| | qion
| ¥ votow g6l | | VoWl
| | aion w
I e ST
m {a0Y G0N ¥o4)
R o, TANNYHD
G D G D HO ONINFHO
016}~
Y — wod
(ENE
0N Qr1OS 3HL
HO4 INIOd J01S Ov6L Ov81
W P
aIoW C ) aIoW
226}
QICA “
T
FAN LYY N LAY

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

21/34

A R
(04 4N0S FHL
HO04 LNIOd J0LS

ol Did

Y16}
Qod Q10N

EIIAHHV

267 DIA

[ZA) A

Qo TI0oN

NOLLOY

NS

\\\!Nm

961

(04 GOS8 FHL
HO4 LINICd dOLS

1\\\5@%®w
0N

LAY

\\XiNm
A ANFOITIN

Qinort

1\\&i0¢mw
QoW

-
<
(%]
‘f\;\

FdNLMddY

T

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

22134

A61 DIA

6561~ S
THALHIY
NI COM/NId
] S o
IO wwmw\\\ ;/x
1 I Iy
AHOLISOAANS
 —
018} e
C >
Y16}~ m
aoY IO | _
WAHV/(M

Hal DIid
PLG med] T
mommA0§m m
€ %
OLB L e
1| E— e G
OIOW 40 QoY AMOLISOddNS
HJOINIOd 4018 IO
aI0W

(04 HO Nid

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

23/34

Hel Did

UG S
AHOLISOAANS

THevd

016} —

C

It i1
101

¢L6l

I

Ela ke
N} Q0N

Emw}/

1151 S
AHOLIS0ddNS

D61 DI

mmmvi///

3dV e

0b6} ~r

'

plig

N i e PO

JI0W

ZLI—
(0% oW

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

24/34

61 DIid

LI
QoY Q100 |
i

€ .
018 e
GOB L Se—
AHOLISOAdNS e
anos - 0t51
T TIOW
:\@\@

I61 "‘BDIid
LI |
a0y QoW | !
it o
¥ ¥
by il
by P
i ¥
086} =~~~ T ¥
HALYM ONIO0D 3 3
04 STINNVHO ¥ 2
Hij m— N
He D!
3 d d i
0165+ 1
k k
I 1
by P
¥ i 7§
i I3
TR, N Ly [| 7| RIOLISOddNS
IO 40 Q0 ,, ainor
40 INIOd d0LS : )/ L ovsl
| (e aploll
%&\
o617

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

25/34

SUPPQSITORY
1905

BARREL
1910
4

(—
TR
FIG. 19K

1940 """

MOLD

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

28/34

do¢ Did

ooz
ININET

GL0C

e (108

20 DA

2002~
NI

G0

o (L

0O Oid

20007
NN

G102

—1

A12Z0N
NOLLYOMddY

F1ZZ0N
NOILLYOTddY

31Z7Z0N
NOUYOTddY

Voo DI

410
HAONMd

e (L0
i tedadgt

A
crememenneee]

R R R

e QY (T

wr‘moom

ANZNGTS

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

27134

17 Did

ZBLZ
FOVdS N340 /)

v6iz -
{INTIOIHON

IALOV HLIM 38V
INTIWYDICIN

ViC Oid
SONT NIdO

AHCLIEOHdNS

yaixs \
ONF TYNIXOYd e |

6rie

NHdO .M

1574
HADNM I

@Lv ONZ WLSIT
o N3dO

aie
ONZ YK O e
N3O

/M FiT?
e (N TV LS
\\ N3O

awwaN

TVl

02l

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

28/34

IO DI

G0ee IR

e o 5022
S TORNANOLS0AANS HIONMTE £

:mpww_ymotmORamm

NS A e

e — A0¥dS N3dO

e J0VdS N3O 0122
IEEELE! JEEEVE!

(N7 TVLSId ONZ TYNIXOMd

Veo Did

GLEE
HION I

O} 8 o
RE st

\\\\xhl......l/
A S

AYOLISOddNS /AWHV\
z622

NIdC

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

28/34

5187~
NEST
0567 \‘
SOET ; ﬁ
ANOLISOAANS

0LE7 - N, HH : . (1707

BRIt {MO14 S¥D)
30VdS N3O
DEC BId

GLET el 7 ]
HAONME | g oo H

fEletai

< Did

DECE et }

mwmmx\

VES DEd

AHOLISOAANS

@t = i = e A
MOTH QYD \\ WNV e MO Y9
G162 0£ez

MNid

— I

AL x\
N340 giee azed
REN el

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

WO 2014/063122 PCT/US2013/065795
30/34
PROXIMAL  GASFLOW DISTAL  gAS FLOW
END\k ( PATH END PATH
@ »»»»»»»»» ? z ~~~~~~~ o E SUPPOSITORY
AS FLOW Wh-m-mm e S : T INSERTION DIRECTION
G gATHO HOLLOW
GAS FLOW \ SUPPOSITORY
HOLLOW PLUNGER/  PATH(S) e 24054
2415A 2425A
FIG. 244
SUPPOSITORY
COMPARTMENT
SUPPQSITORY SUPPOSITORY IN CLOSED
BISTON ROD PROXIMAL  PISTON ROD  DISTAL CONEIGURATION
HANDLE BEFORE END\ 72486 END‘X 2498
SUPPOSITORY '
PUSH ) el "“““"33“““““"3’ ::,':,:,rﬁ
2447 § mmmmmmmmmmmmmmmmmmm l\ J“J'.."\;.:L'l"-‘
HQLL{:}W GAS FLOW "~ 24058
PLUNGER PATH(S)
24258
FIG. 248B-1
SUPFOSITORY
COMPARTMENT
IN OPEN
SUPPOSITORY CONFIGURATION
PISTON ROD 2408
HANDLE AFTER / _~GAS FLOW
SUPERR g ] S—— ey SUPPOSITORY
| | Ere— [ S—— T : INSERTION
. \GAS FLOW
HOLLOW PLUNGER
24158
FIiG. 24B-2

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

31/34

p-858 DId

oesz~
SddvHm

PVET DIA

ossz
HIddVHMm

§-857 DIA

E-Vel DA

%%WM A M&ﬁﬁ Q5752

aIon

Fat

CHYE DIA

G152

e G0GE

=~ U,

fzmmmm

VST Did

)

i&i
Mwmmmmm

TIon

[-H5C DId

%

e GG
ENFNETS

R
3 30NvYESEnS

[-V5 Did

e GLGE
ENFWTTS

I Ry
JONYLSENS

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

32134

JLE BDIH .8 BIA Vie Did
G147 TSk
IATTIS
e ONISYD
g -y R
; FONVLSENS
v
szt
g97 ‘O yor Did
$SI00Nd
ONIAYHS e G197
dlLOL INITIS
A G197 0192~ OHIST
S35 LI TUHM 007
ONVISENS TONVLSENS
) IOH 0L HaNT !
i
IATTIS ONISYO
(INY 3N T

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17
WO 2014/063122 PCT/US2013/065795

33/34

LIPSTICK
ASSEMBLY

2800 ‘\g

TP SHAPER
2808~

. CASING COVER
ey _0ga0

LPSTICK &
2805 "

30251 |

CASING SLEEVE 25
D845 o GRIP MESH
(OPTIONAL)
e 2535
CASING
2802~
FIG. 28
FLAT CONVEX CONCAVE  ASYMMETRIC
2078 2907b 29070 29074
EXAMPLES OF CATEGORIES OF
TIP SHAPES OF LIPSTICKS
FiG. 29
INDIVIDUALLY
CONTROLLABLE
ACTUATORS
3028
DYNAMICALLY {fﬂ
CONTROLLED i i i i i
TP MOLD SRS E

w3005

FIG. 30

SUBSTITUTE SHEET (RULE 26)



CA 02888778 2015-04-17

PCT/US2013/065795

WO 2014/063122

34/34

[& DA

AHOMLIIN

U000 AHODILYO

ERCE ‘NOILAINOSENS
2ue”
4 e GLLE
~ &8 SHAMHO
amwm.‘\ STARY
SUOIESHN A B HIAMES
QaZINCLSND Gy1g | A g NOLLYZINOLSND
TIONAIBNASSY [Tt B e a e L ///.
HOILSdIT » — M OELE
OpLE | 15 A SNHNLOVANNYIA
SHAAVHS dil 31V TIOHINGD HOULSd
ATTYDINYNAC 40 AVHSY cole
“ “ S3000 .
DNIDYHIVE ONY ATNESSY ONIMNLIV-ANNY W NOLYNLOY ﬂ..
MOLLSHT ONIZINCLSND {QRLYNOLNY) 40Le

LN3ITD
LoLLE
HOT00 TTNYS U
Q3SVHAYHE0LOHY Gstie
N | ‘NOLLAINOSENS u
., NG ses  / WOIODAMOOALYD A INETD
usoLe « L
el &\A\Wf Cecore
AAAAAAA [ AR GOLE

SUBSTITUTE SHEET (RULE 26)



2120 2o
oPEN [N OPEN
DISTAL END - PROXIMAL END
2114 2112
PLUNGER
2115
OPEN 212 [ OPEN
DISTAL END —{) | | ——PROXIMAL END
2119 217

SUPPOSITORY
180

OPEN ENDS



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - CLAIMS
	Page 54 - CLAIMS
	Page 55 - CLAIMS
	Page 56 - CLAIMS
	Page 57 - CLAIMS
	Page 58 - CLAIMS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS
	Page 70 - DRAWINGS
	Page 71 - DRAWINGS
	Page 72 - DRAWINGS
	Page 73 - DRAWINGS
	Page 74 - DRAWINGS
	Page 75 - DRAWINGS
	Page 76 - DRAWINGS
	Page 77 - DRAWINGS
	Page 78 - DRAWINGS
	Page 79 - DRAWINGS
	Page 80 - DRAWINGS
	Page 81 - DRAWINGS
	Page 82 - DRAWINGS
	Page 83 - DRAWINGS
	Page 84 - DRAWINGS
	Page 85 - DRAWINGS
	Page 86 - DRAWINGS
	Page 87 - DRAWINGS
	Page 88 - DRAWINGS
	Page 89 - DRAWINGS
	Page 90 - DRAWINGS
	Page 91 - DRAWINGS
	Page 92 - DRAWINGS
	Page 93 - REPRESENTATIVE_DRAWING

