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PHARMACEUTICAL PRODUCT

RELATED APPLICATIONS

[00601] This application is related to, and claims priority in co-pending U.S. Provisional
Application Serial No. 60/661,552, filed March 14, 2005, and U.S. Provisional
Application Serial No. 60/629,828, filed November 19, 2004, the disclosures of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to pharmaceutical and
pharmaceutical-like products. More particularly, the present invention relates to the
delivery of an active agent in a pharmaceutical and pharmaceutical-like product.

2. Description of Related Art
[0003] The delivery of active agents or medicines can be probiematic because of the
displeasure of swallowing or otherwise taking the medications. This is particularly true
where a piurality of medications must be taken.

[0004] Contemporary methods of delivering active agents include tablets and
capsules. Tablet manufacturing includes wet granulation or direct cormpression to add
the active ingredient into the tablet ingredients. After mixing to achieve homogeneity,
the tablets are formed in the desired shape.

[0005] Contemporary capsule manufacturing includes inserting an active agent,
typically in powder or pellet form, into a capsule, e.g., a hard capsule made from
gelatin or starch, which is then sealed, such as through application of a second
capsule shell, an additional outer coating, and additionally contain a banding.

[0006] These contemporary delivery structures or vehicles suffer from the drawback of
being limited to the use of compatible active agents. These vehicles are also limited to
a selected release rate for the active agent or agents.
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[0007] Accordingly, there is a need for a pharmaceutical product and a process for
manufacturing a pharmaceutical product that eliminates these drawbacks of the
contemporary pharmaceutical delivery structure or vehicle.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to provide pharmaceutical and/or
pharmaceutical-like products.

[0009] 1t is ancther object of the present invention to provide a process for making
such pharmaceutical and/or pharmaceutical-like products.

[0010] it is a further object of the present invention to provide such products and their
manufacturing process that allow for delivery of a plurality of active agents.

[0011] It is still a further object of the present invention to provide such products and
their manufacturing process that allow for greater selectivity of release rates for
multiple active agents.

[0012] These and other objects and advantages of the present invention are provided
by a plurality of components that are interlocked into a single delivery entity or vehicle.
Sealing coats can also be used with the differsnt components to further provide for
control of the release rates of each of the different components,

[0013] Other and further objects, advantages and features of the present invention will
be understood by reference to the following:

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a plan view of a first embodiment of a pharmaceutical product of the
present invention;
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[0015] FIG. 2 is an exploded view of the pharmaceutical product of FIG. 1;

[0016] FIG. 3 is a cross-sectional view of the pharmaceutical product of FIG. 1;

[0017] FIG. 4 is a side view of the upper portion of the pharmaceutical product of
FIG. 1;

f[0018] FIG. 5 is a plan view of the upper portion of the pharmaceutical product of
FIG. 1;

[0019] FIG. 6 is a plan view of the middle portion of the pharmaceutical product of
FIG. 1;

[0020] FIG. 7 is an exploded view of a second embodiment of a pharmaceutical
product of the present invention;

[0021] FIG. 8 is an exploded view of a third embodiment of a pharmaceutical product
of the present invention;

[0022] FIG. 8a is an exploded view of an alternative embodiment the pharmaceutical

product of FIG. 1;

[0023] FIG. 8b is a cross-sectional view of the pharmaceutical product of FIG. 8a;

[0024] FIG. 9 is a plan view of a fourth embodiment of a pharmaceutical product of the
present invention;

{0025] FIG. 10 is an exploded plan view of the pharmaceutical product of FIG. 9;

[0026] FIG. 11 is a perspective view of a fifth embodiment of a pharmaceutical product
of the present invention;

[0027] FIG. 12 is an exploded plan view of the pharmaceutical product of FIG. 11;
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{0028] FIG. 13 is a plan view of a sixth embodiment of a pharmaceutical product of the
present invention;

[0029] FIG. 14 is an exploded plan view of the pharmaceutical product of FIG. 13;

[0030] FIG. 15 is a plan view of a seventh embodiment of a pharmaceutical product of
the present invention;

[0031] FIG. 16 is an exploded perspective view of the pharmacsutical product of
FIG. 15;

[0032] FIG. 17 is a cross-sectional view of the pharmaceutical product of FIG. 15;

[0033] FIG. 18 is a plan view of an eighth embodiment of a pharmaceutical product of
the present invention;

[0034] FIG. 19 is an exploded perspective view of the pharmaceutical product of
FIG. 18;

[0035] FIG. 20 s a'pian view of a ninth embodiment of a pharmaceutical product of
the present invention without the band;

[0036] FIG. 21 is a top view of the pharmaceutical product of FIG. 20;
[0037] FIG. 22 is an exploded plan view of the pharmaceutical product of FIG. 20;

[0038] FIG. 23 is a top view of the middle portion of the pharmaceutical product of
FiG. 20;

[0039] FIG. 24 is a plan view of the pharmaceutical product of FIG. 20 with the band;
[0040] FIG. 24a is a plan view of a tenth embodiment of a pharmaceutical product of

the present invention, which is similar to the embodiment of FIGS 20-24 but with the
band in a vertical direction,;
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[0041] FIG. 25 is a top plan view of an eleventh embodiment of a pharmacsutical
product of the present invention;

[0042] FIG. 26 is an exploded perspective view of the pharmacsutical product of
FiG. 25;

[0043] FIG. 27 is a cross-sectional view of the pharmaceutical product of FIG. 25;

[0044] FIG. 27a is a cross-sectional view of an alternative embodiment of the
pharmaceutical product of FIG. 25;

[0045] FIG. 28 is an explioded perspective view of a twelfth embodiment of a
pharmaceutical product of the present invention;

[0046] FIG. 29 is a plan view of the pharmacsutical product of FIG. 28;
[0047] FIG. 30 is a first cross-sectional view of the pharmaceutical product of FiG. 28;

[0048] FIG. 31 is a second cross-sectional view of the pharmaceutical product of
FIG. 28;

[0049] FIG. 31a is a plan view of an alternative embodiment of the pharmaceutical
product of FIG. 28;

[0050] FIG. 31b is a first cross-sectional view of the pharmaceutical product of FIG,
3a;

f0051] FIG. 31c is a second cross-sectional view of the pharmaceutical product of
FIG. 313;

[0052] FIG. 32 is an exploded perspective view of a thirteenth embodiment of a
pharmaceutical product of the present invention;
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[0053] FIG. 33 is a cross-sectional view of the pharmacseutical product of FIG. 32;

[0054] FIG. 34 is an exploded perspective view of a fourteenth embodiment of a
pharmaceutical product of the present invention;

[0055] FIG. 35 is a cross-sectional view of the pharmaceutical product of FIG. 34;

[0056] FIG. 36 Is an exploded perspective view of a fifteenth embodiment of a
pharmaceutical product of the present invention;

[0057) FIG. 37 is a plan view of the pharmaceutical product of FIG. 36;

[0058] FIG. 38 is a first cross-sectional view of the pharmaceutical product of FIG. 36;

[0059] FIG. 39 is a second cross-sectional view of the pharmaceutical product of FiG. 36;

[0060] FIG. 39a is a plan view of an alternative embodiment of the pharmaceutical
product of FIG. 36;

[0061] FiG. 39b is a cross-sectional view of the pharmaceutical product of FIG. 39a;

[0062] FIG. 40 is a plan view of a sixteenth embodiment of a pharmaceutical product
of the present invention;

[0063] FIG. 41 is an exploded plan view of the pharmaceutical product of FIG. 40;

[0064] FIG. 41a is a plan view of the upper portion of the pharmaceutical product of
FIG. 40;

[0065] FiIG. 42 is an exploded perspective view of a seventeenth embodiment of a
pharmaceutical product of the present invention;

[0066] FIG. 43 is a plan view of the pharmaceutical product of FIG. 42;
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[0067] FIG. 44 is a first cross-sectional view of the pharmaceutical product of FIG. 42;
[0068] FIG. 45 is a second cross-sectional view of the pharmaceutical product of FIG. 42;

[0069] FIG. 46 is an exploded perspective view of an eighteenth embodiment of a
pharmaceutical product of the present invention;

[0070] FIG. 47 is a plan view of the pharmaceutical product of FIG. 46;
[0071] FIG. 48 is a first cross-sectional view of the pharmaceutical product of FIG. 46;

[0072] FIG. 49 is a second cross-sectional view of the pharmaceutical product of
FIG. 46;

[0073] FIG. 50 is an exploded perspactive view of a nineteenth embodiment of a
pharmaceutical product of the present invention;

[0074] FIG. 51 is a plan view of the pharmaceutical product of FIG. 50;

[0075] FIG. 52 is a first cross-sectional view of the pharmaceutical product of FIG. 50;

- [0076] FIG. 53 is a second cross-sectional view of the pharmaceutical praduct of

FIG. 50;

[0077] FIG. 54 is an exploded perspective view of a twentieth embodiment of a
pharmaceutical product of the present invention;

[0078] FiG. 55 is a plan view of the pharmaceutical product of FIG. 54;

[0079] FIG. 56 is a first cross-sectional view of the pharmaceutical product of FIG. 54;

[0080] F!G. 57 is a second cross-sectional view of the pharmaceutical product of
FIG. 54;
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[0081] FIG. 67a is a cross-sectional view of an alternative embodiment of the
pharmaceutical product of FIG. 54;

[0082] FIGS. 54 through 57" are exploded, plan, and cross-sectional views of another
alternative embodiment of the pharmaceutical product of FiG. 54;

[0083] FIG. 57a’ is a cross-sectional view of another aiternative embodiment of the
pharmaceutical product of FIG. 54;

[0084] FIG. 58 is an exploded perspective view of a twenty-first embodiment of a
pharmaceutical product of the present invention;

[0085] FIG. 59 is a plan view of the pharmaceutical product of FIG. 58;
[0086] FIG. 60 is a first cross-sectional view of the pharmaceutical product of FIG. 58;

[0087] FIG. 61 is a second cross-sectional view of the pharmaceutical product of FIG.
58;

[0088] FIG. 61a is a cross-sectional view of an alternative embodiment of the
pharmaceutical product of FiG. 58;

[0089] FIG. 61b is a cross-sectional view of another alternative embodiment of the
pharmaceutical product of FIG. 58;

[0090] FIG. 61c is a cross-sectional view of another alternative embodiment of the
pharmaceutical product of FIG. 58;

[0091] FIG. 61d is an exploded view of another alternative embodiment of the
pharmaceutical product of FIG. 58;

[0092] FIG. 62 is an exploded plan view of a twenty-second embodiment of a
pharmaceutical product of the present invention;
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[0093] FIG. 63 is a pian view of the pharmaceutical product of FIG. 62 without the
rivet;

[0094] FIG. 64 is a cross-sectional view of the pharmaceutical product of FIG. 62 with
a portion of the rivet;

[0095] FIG. 65 is a cross-sectional view of the pharmaceutical product of FIG. 62 with
the rivet locked;

[0096] FIG. 66 is an exploded plan view of a twenty-third embodiment of a
pharmaceutical product of the present invention;

[0097] FIG. 67 is a plan view of the pharmaceutical product of FIG. 66 without the
rivet;

[0098] FIG. 68 is a cross-sectional view of the pharmaceutical product of FIG. 66 with
a poriion of the rivet;

[0099] FIG. 69 is a cross-sectional view of the pharmaceutical product of FIG. 66 with
the rivet locked;

[00100] FIG. 70 is an exploded cross-sectional view of a twenty-fourth
embodiment of a pharmaceutical product of the present invention;

[00101] FIG. 71 is a cross-sectional view of the pharmaceutical product of FIG.
70;

[060102] FIG. 72 is an exploded cross-sectional view of a twenty-fifth embodiment
of a pharmaceutical product of the present invention;

{00103] FIG. 73 is a perspective cross-sectional view of the pharmaceutical
product of FIG. 72;
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[00104] FIG. 74 is a perspective cross-sectional view of a twenty-sixth
embodiment of a pharmaceutical product of the present invention;

[00105] FIG. 75 is a perspective view of a twenty-seventh embodiment of a
pharmaceutical product of the present invention;

[00106] FIG. 76 is a perspective view of a twenty-eighth embodiment of a
pharmaceutical product of the present invention;

[00107] FIG. 76a is a perspective view of an alternative embodiment of the
pharmaceutical product of FIG. 76;

[00108] FIG. 77 is a perspective view of a twenty-ninth embodiment of a
pharmaceutical product of the present invention;

[00109] FiG. 78 is a perspective view of a thirtieth embodiment of a
pharmaceutical product of the present invention;

[00110]) FIG. 79 is a cross-sectional view of a thirty-first embodiment of a
pharmaceutical product of the present invention;

[00111] FIG. 80 is a cross-sectional view of a thirty-second embodiment of a

pharmaceutical product of the present invention;

[00112] FIG. 81 is a cross-sectional view of a thirty-third embodiment of a
pharmaceutical product of the present invention;

{00113] FIG. 82 is a cross-sectional view of a thirty-fourth embodiment of a
pharmaceutical product of the present invention;

[00114] FIG. 83 is a cross-sectional view of a thirty-fifth embodiment of a
pharmaceutical product of the present invention;

10
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[00115] FIG. 84 is a perspective cross-sectional view of a thirty-sixth embodiment
of a pharmaceutical product of the present invention;

[00116] FIG. 85 is a perspective view of a thirty-seventh embodiment of a
pharmaceutical product of the present invention;

[00117] FiG. 86 is a perspective view of a thirty-eighth embodiment of a
pharmaceutical product of the present invention;

[00118] FIG. 87 is a perspective view of a thirty-ninth embodiment of a
pharmacsutical product of the present invention;

[00119] FIG. 88 is a perspective view of a fortieth embodiment of a
pharmaceutical product of the present invention;

{60120] FIG. 89 is a cross-sectional view of a forty-first embodiment of a
pharmaceutical product of the present invention;

[00121] FIG. 90 is a cross-sectional view of a forty-second embodiment of a
pharmaceutical product of the present invention;

[00122] FIG. 91 is a cross-sectional view of a forty-third embodiment of a
pharmaceutical product of the present invention;

[00123] FIG. 92 is a cross-sectional view of a forty-fourth embodiment of a
pharraceutical product of the present invention;

[00124) FIG. 93 is a cross-sectional view of a forty-fifth embodiment of a
pharmaceutical product of the present invention;

{00125] FIG. 94 is a perspective view of a forty-sixth embodiment of a
pharmaceutical product of the present invention;

11
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[00126] FIG. 95 is a perspective view of a forty-seventh embodiment of a
pharmaceutical product of the present invention;

[00127] FiG. 96 is a perspective cross-sectional view of a forty-eighth
embodiment of a pharmaceutical product of the present invention;

[00128] FIG. 97 is a perspective view of a forty-ninth embodiment of a
pharmaceutical product of the present invention;

[00129] FIG. 98 is an exploded perspective view of a fiftieth embodiment of a
pharmaceutical product of the present invention; and

{00130] FiG. 99 is a perspective cross-sectional view of a fifty-first embodiment of
a pharmaceutical product of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[00131] Referring to the drawings, and in particular FIGS. 1 through 6, a
preferred embodiment of the pharmaceutical product is shown and generally referred
to by referenice numeral 10. Product 10 has an upper portion 20, a lower portion 30
and a middle portion 40. Upper, lower and middle portions 20, 30 and 40 form three
distinct components. These components can be formed by tablet compression,
although the present invention contemplates the use of other methods and processes
for forming the individual components.

[00132] The upper, lower and middle portions 20, 30 and 40 can include
excipients, such as in the core mairix, to control the release rates for the three
portions. One or more (or none} of the upper, lower and middie portions 20, 30 and 40
can also be coated, such as by using a conventional coating process, with distinct
coating systems with various functionalities to further control the rate of release of
each of the three portions.

12
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[00133] The upper, lower and middle portions 20, 30 and 40 are provided with
interlocking shapes. The interlocking shapes allow for release of the active agent from
all three of the portions and strengthen the connection between the portions. The
upper, lower and middle portions 20, 30 and 40 are preferably non-releasably or
substantially non-releasably connected or secured together so as to deliver muitiple
active agents through the use of a single delivery device or vehicle.

{00134} The upper, lower and middle portions 20, 30 and 40 can be connected
through various methods, such as, for example, use of glues or adhesives, polymers,
waxes; mechanical methods, structures or means; application of energy, such as
thermal welds, inductive welds and ultrasonic welds; and any combination of such
methods.

[00135] The connection methods, and the components or materials used therein,
can inciude, but are not limited to, polymers, such as polyethylene glycol (PEG) or
hydroxypropyimethylcellulose (HPMC); gelatin, such as Pharmagel®; starch; the
Methocel® series of coatings from Colorcon {methyleellulose and hypromeliose, e.g.
cellulosic polymeric backbones), and their line of Opradry® overcoatings containing
such, the overcoating after being applied to the core upon adhesion is first wetied with
water or alcohol, or a combination thereof (e.g., ethanol, methano!, or isopropanol
(IPA)), gum, such as chicle, latex sap from the sapodilla tree and natural rubber; gum
bases, such as natura! resins, including sorva and jelutong; waxes, such as cheese
wax (e.g., Paradip®), chewing gum wax (e.g:, Parameit®), butyt or polyisobutylene
rubber, beéswax, carnauba wax and microcrystalline wax (e.g., Polywax®); food grade
adhesives, such as sugar-based edible adhesive; envelope grade adhesives; printed
inks (as binders), such as HPMC and shellac; hot melt food grade glues; epoxy;
opadry dental adhesives; and quick dissolving or heat sensitive films.

[00136] The connection methods further include, but are not limited to,
mechanical methods, such as, for example, a locking pin mechanism; a snap-fit; a
screw-fit; a pressure sensitive compression; an injection molded locking pin; banding;
shrink wrapping; and injection mold gluing. The connection methods further include,
but are not limited to, application of energy, such as, for example, ultrasonic welding;
lasers; microwaves; heat; and friction welding. The present invention also
contemplates the use of other connection methods, siruciures or components that

13
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facilitate and/or strengthen the connection between the upper, lower and middle
portions 20, 30 and 40.

[00137] Upper portion 20 has a recess 25 and lower portion 30 has a recess 35.
The recesses 25 and 35 preferably extend to the periphery or outer edge of upper and
lower portions 20 and 30. Recesses 25 and 35 conform to the shape of middie portion
40 so that a tight fit can be achieved between the upper, lower and middle portions 20,
30 and 40 when product 10 is assembled. In the preferred embodiment, middle
portion 40 has an oval or round shape, although the present invention contemplates
the use of other shapes, such as, rectangular, which can facilitate and strengthen the
connection between the components. The tight fit between the upper, lower and
middle portions 20, 30 and 40 strengthens the connection between the components,
as well as provides a more aesthetically pleasing, unified product 10.

[00138] Middle portion 40 is narrower than upper and lower portions 20 and 30 so
that an interlocking interface or boundary 50 is formed between the three portions
when they are connected. The interlocking interface 50 is preferably non-linear in
order to provide structural support by way of a mechanical lock being formed between
the upper, lower and middle portions 20, 30 and 40. The interlocking interface 50 also
increases the surface contact area between the upper, lower and middle portions 20,
30 and 40 so that there is more area for connection and a greater bond formed.

[00139] The interlocking interface 50 allows middle portion 40 to be exposed so
that the middle portion is also able to release its active agent at the desired release
rate. However, the present invention contemplates recesses 25 and 35 being
positioned (e.g., centrally) along upper portion 20 and lower portion 30 such that when
all three portions are connacted, the middle portion 40 is not exposed. In such an
alternative embodiment, the release of the active agent in middle portion 40 would be
dependent on the deterioration of either or both of upper and lower portions 20 and 30
so that the middle portion eventually becomes exposed.

[00140] Product 10 is preferably formed through use of a rotary press to
compress three distinct matrix cores in the desired shapes of the upper, lower and
middle portions 20, 30 and 40. A coating pan, or other coating method of means, can

coat any number of the upper, lower and middle portions 20, 30 and 40. The upper,
14
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lower and middle portions 20, 30 and 40 can be positioned together in an interlocked
fashion and using a binding process, such as one of the connection methods
described above, the portions can be connected into one entity or delivery vehicle.

[00141]} The upper, middle and lower portions 20, 30, and 40 may be
independently formulated to achieve a different desired rate of release, e.g., as a
controlled rate of release, such as a slow-rate, or a medium-rate of release, or an
immediate-rate of release. As such, product 10 can, if desired, deliver three separate
active agents at thres different rates of release, or one active at three different rates of
release. Alternatively, product 10 could deliver one medicament at two different
release rates, and a second medicament at one release rate, etc. This allows product
10 to target specific areas of the gastro intestinal tract for delivery of the various active
agents. In product 10, the upper portion 20 has a medium release rate, the lower
portion 30 has a slow release rate and the middle portion 40 has an immediate release
rate. However, the present invention contemplates the use of other release rates for
one or more the components of product 10 or any of the other embodiments that are
described hersin.

[00142] Product 10 provides for multiple active agents that are independent of
each cther in a single entity to achieve a combination therapy product. The coating on
one or more (or none) of the upper, lower and middle portions 20, 30 and 40 further
provides for control of the release rates of the active agents. The use of three distinct
components for upper, iower and middie portions 20, 30 and 40, optionally in
combination with the coating of each of the components, allows product 10 to provide
for up to six different modes of release at the various stages of the Gi tract.
Additionally, incompatible active agents can still be delivered through use of a single
vehicle, i.e., product 10.

[00143) Referring to FIGS. 7 and 8, second and third embodiments of the
pharmaceutical product are shown and generally represented by reference numerals
11 and 12, respectively. Products 11 and 12 have features similar to product 10
except that the shape of the upper portions 21 and 22 and the shape of the lower
portions 31 and 32 are different from product 10. Upper and lower pottions 21 and 31
of product 11 have a chamfered circumferential edge, which can facilitate swallowing,
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handling, and provide overall aesthetic appeal to the product. Upper and lower
portions 22 and 32 of product 12 have a rounded, convex or partially convex shape,
which can also facilitate swallowing, handling, and provide overall aesthetic appeal to
the product.

[00144] Referring to FIGS. 8a and 8b, an alternative embodiment of the
pharmaceutical product 10 is shown and generally represenied by reference numeratl
10a. Product 10a has features similar to product 10 except that the middle portion 40a
is not exposed. By enclosing middle portion 40a, product 10a provides for delayed
release of the active agent in the middle portion, which is based upon deterioration of
the upper portion 20a and/or the lower portion 30a.

[00145] Referring to FIGS. 9 and 10, a fourth embediment of the pharmaceutical
product is shown and generally referred to by reference numeral 100. Product 100
has an outer portion 120, an intermediate portion 130 and an inner portion 140 that
form three distinct comporients, which can be formed by tablet compression.

[00146) Similar to product 10, the outer, intermediate and inner portions 120, 130
and 140 of product 100 can include excipients to control the individual release rates
and can also be coated to further conirol the release rates. The outer, intermediate
and inner portions 120, 130 and 140 are concentrically aligned when connected or
assembled, with the tops and bottoms of the intermediate and inner portions remaining
exposed, which allows for release of the active agent for all three of the portions. The
concentric alignment of the outer, intermediate and inner portions 120, 130 and 140
increases surface area therebetween, which strengthens their connection.

[00147] The outer, intermediate and inner portions 120, 130 and 140 can be
connected through various methods, such as, for example, glues or adhesives;
polymers; waxes; mechanical methods, structures or means; by application of energy;
and any combination of such methods, including the methods described above with
respect to product 10 and/or other methods, structures or binding ingredients that
facilitate or strengthen the connection between the portions.

[00148] The outer, intermediate and inner portions 120, 130 and 140 are _
independently formulated to achieve a desired rate of release, e.g., a medium rate, a

16
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slow rate and an immediate rate, and are each compressed to make the desired ring
or donut-like shape for the outer and intermediate portions and the cylindrical shape
for the inner portion. The outer, intermediate and inner portions 120, 130 and 140 can
be coated with a functional coating system to further vary, or control, the rate of
release and the three components are interlocked together in a concentric alignment.
In product 100, the inner portion 140 has an immediate release rate, the intermediate
portion 130 has a medium release rate and the outer portion 140 has a slow release
rate. Although, the present invention contemplates the use of other release rates.

[00149] Referring to FIGS. 11 and 12, a fifth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 200. Product 200
has an upper portion 220, a lower portion 230 and an inner portion 240 that form three
distinct components, which can be formed by tablet compression.

[00150] Similar to products 10 and 100, the upper, lower and inner portions 220,
230 and 240 can include excipients to control the release rates and can also be coated
to further control the release rates. The upper portion 220 is seated upon the lower
portion 230, while the inner portion 240 is positioned in the central holes 225 and 235
of the upper and lower portions. The upper, lower and inner portions 220, 230 and
240 all remain exposed, which allows for release of the active agent for all three of the
portions.

[00151] The upper, lower and inner portions 220, 230 and 240 can be connected
through various methods, such as, for example, glues or adhesives; polymers; waxes;
mechanical methods, structures or means; by application of energy; and any
combination of such methods, including the methods described above with respect to
product 10 and/or other methods, structures or binding ingredients that facilitate or
strengthen the connection between the portions.

{00152] The upper, lower and inner portions 220, 230 and 240 are independently
formulated to achieve a desired rate of release, e.g., a medium rate, a slow rate and
an immediate rate. Each of the upper, lower and inner portions 220, 230 and 240 are
compressed to make the desired ring or donut-like shapes for the upper and lower
portions and the cylindrical shape of the inner portion, which allows for the alignment
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of the three portions. The upper, lower and inner portions 220, 230 and 240 can be
coated with a functional coating system to further control the rate of release and the
three components are interlocked together. in product 200, the inner portion 240 has
an immediate release rate, the lower portion 230 has a medium release rate and the
upper portion 240 has a slow release rate. However, the present invention
contemplates the use of other release rates for the different components.

[00153] Reterring to FIGS. 13 and 14, a sixth embodiment of the pharmaceutical
product is shown and génerally referred to by reference numeral 300. Product 300
has an upper portion 320, a fower portion 330 and a middie portion 340 that form three
distinct components, which can be formed by tabiet compression.

[00154]) Similar to products 10, 100 and 200, the upper, lower and middie portions
320, 330 and 340 can include excipients and can also be coated to control the release
rates of thelr respective active agents. The upper portion 320 is seated upon the
middle portion 340, which is seated upon the lower portion 330. These components
can be connected together via snap-fit or other mechanical connection. The upper,
lower and middle portions 320, 330 and 340 all remain exposed, which allows for
release of the active agent for all three of the portions.

[00155] The upper, lower and middle portions 320, 330 and 340 can also be
connected through various methods, such as, for example, glues or adhesives;
polymers; waxes; mechanical methods, structures or means; by application of energy;
and any combination of such methods, including the methods described above with
respect to product 10 and/or other methods, structures or binding ingredients that
facilitate or strengthen the connection between the portions.

[00156] The upper, lower and middle portions 320, 330 and 340 are
independently formulated to achieve a desired rate of release, e.g., a medium rate, a
slow rate and an immediate rate, and are each compressed to make the desired
interlocking shapes that provide for alignment of the three portions. Middle portion 340
has male mating structures or ridges 345 along its edges while upper and lower
portions 320 and 330 have female mating structures or ridges 325 and 335 along their
edges. The male and female mating structures 325, 335 and 345 form an interlocking
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interface or boundary 350 when the upper, lower and middle portions 320, 330 and
340 are stacked upon each other and connected.

[00157] The interlocking interface 350 is preferably non-linear in order to provide
structural support by way of a mechanical lock being formed between the upper, lower
and middle portions 320, 330 and 340. The interlocking interface 350 also increases
the surface contact area between the upper, lower and middle portions 320, 330 and
340 so that there is more area for connection and a greater bond formed. The male
and female mating structures 325, 335 and 345 also provide for self-centering of the
upper, lower and middle portions 320, 330 and 340 which further facilitates the
manufacturing of product 300.

[00158] During the manufacturing process, the upper, lower and middle portions
320, 330 and 340 can be coated with a functional coating system to further control the
tate of release and the three components are interlocked together. In product 300, the
middle portion 340 has an immediate release rate, the lower portion 330 has a slow
release rate and the upper portion 320 has a medium release rate. However, the
present invention contemplates the use of other release rates for one or more of the
components of product 300.

[00159] Referring to FIGS. 15 through 17, a seventh embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 400.
Product 400 has an upper portion 420, a lower portion 430 and a middle portion 440
that form three distinct components, which can be formed by tablet compression.

[00160] Similar to the components of the embodiments described above, the
upper, lower and middle portions 420, 430 and 440 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate. The upper, lower and middle portions 420, 430 and 440, can include excipients
to control the release rates, and can also be coated to further control the release rates.
The upper, lower and middle portions 420, 430 and 440 all remain exposed, which
allows for release of the active agent for all three of the portions.
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[00161] Product 400 provides for interfocking of the middle portion 440 with the
upper and lower portions 420 and 430. Preferably, the interlock is a mechanical
interlock. The product 400 can also use additional connection methods, such as one
of the bonding techniques described above, as well as other connection methods.

[00162] The mechanical interlock of product 400 is preferably a detent
engagement of the upper and lower portions 420 and 430 onto the middle portion 440.
The middle portion 440 has a pair of grooves, channels or recesses 441 disposed
along opposing sides of the middle portion. The grooves 441 are adjacent to, and
partially define, outwardly extending edges or detents 442, which are located on the
corners of the middie portion 440. The grooves 441 and the detents 442 provide the
middle portion 440 with an hour-glass-like shape, as seen in the view of FIG. 15.

[00163] The upper and lower portions 420 and 430 have recesses 425 and 435.
The recesses 425 and 435 have grooves 421 and 431, respectively, and detents 422
and 432, respectively along the sidewalls of the grooves. The detents 422 and 432 of
the upper and lower portions 420 énd 430 can be slid along grooves 441 of the middle
portion 440, while the detenis 442 of the middle portion can be slid along grooves 421
and 431 of the upper and lower portions, as shown by arrows 410. This allows the
middle portion 440 to be slid into place between the upper and lower portions 420 and
440. The detents 422, 432 and 442 provide the mechanical connection or lock
beiween the components.

[00164] The grooves 421, 431 and 441 and the detents 422, 432 and 442 are
chamfered or smoothly formed to reduce friction and/or facilitate the movement of the
upper, lower and middle portions 420, 430 and 440 with respect to each other.
However, the present invention contemplates sharper grooves and detents where
stronger engagements and/or less play is desired. The present invention also
contemplates the depth and angle of the grooves 421, 431 and 441 and the extent and
angle of the detents 422, 432 and 442 being such as to achieve a desired strength of
connection and/or friction against sliding with respect to each other, while also
facilitating the initial connection of these components. The detents 421 and 431 are
separated from each other to define gaps 411 on opposing sides of the product 400.
Gaps 411 can be of various size and provide for additional exposure of middle portion
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440, in addition to the exposure provided along the top and bottom portions as shown
clearly in FIG. 15,

[00165] While product 400 uses a detent engagement of the upper and lower
portions 420 and 430 onto middle portion 440, the present invention contemplates
other types of mechanical connections between the separate components, such as, for
example, a snap-fit or a friction fit. The mechanical connection of these components
can also be used in conjunction with other connection methods such as, for example,
glues or adhesives, polymers, waxes, application of energy and any combination of
such methods. For example, but not limited to, adhesive or the like can be applied
between middie portion 440 and the upper and lower portions 420 and 430 to prevent
the middie portion from sliding out from therebetween,

[00166] Referring to FIGS. 18 and 19, an eighth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 401.
Product 401 has features similar to product 400 and also uses a detent engagement of
the three components that are slidingly engaged with one another. However, the
shapes and angles of the corresponding detent-groove connections are more closely
aligned. As seen in FIG. 18, the middle portion 440’ is tightly sandwiched in between
the upper and lower portions 420’ and 430, which aiso abut against each other along
boundaries 450. This provides for a more secure product 401 and reduces any
shifting of the components when assembled. The tight alignment between the upper,
lower and middle portions 420°, 430" and 440, as well as the addition of a friction
bearing surface (boundaries 450) directly between the upper and lower portions, can
assist in preventing the components from sliding out of position when assembled.
Additionally, the tight fit provides more surface area for connection and improves the
strength of the product 401.

[00167] The connection of upper, lower and middle pottions 420°, 430’ and 440’
can also be enhanced through use of other connection methods such as, for example,
glues or adhesives, polymers, waxes and/or application of energy. These additional
connection methods can be applied or performed along the boundaries 450 or
elsewhere on the product 401, which Is facilitated by abutment of the upper and lower
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portions 420, 430 along the boundaries 450, as compared to the gaps 411 of product
400,

[00168] Referring to FIGS. 20 through 24, a ninth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 402.
Product 402 has features similar to product 400, and can also use a detent
engagement of the three components that are slidingly engaged with one ancther.
However, the shapes and angles of the corresponding detent-groove connections are
more closely aligned. As seen in FIG. 20, the middie portion 440” is tightly
sandwiched in between the upper and lower portions 420" and 430", which also abut
against each other along boundaries 450°. This provides for a more secure product
402 and reduces or eliminates any shifting of the components when assembled.

[00169] Similar to product 401, the tight alignment between the upper, lower and
middle portions 420", 430" and 440" of product 402, as well as the addition of a friction
bearing surface (boundaries 450°) directly between the upper and lower portions, can
assist in preventing the components from sliding out of position when assembled. The
connection of upper, fower and middle portions 420", 430" and 440" can also be
enhanced through use of other connection methods such as, for example, glues or
adhesives, polymers, waxes and/or application of energy. These additional connection
methods can be applied or performed along the boundaries 450’ or elsewhere on the
product 402.

100170] The upper and lower portions 420" and 430" have a reduced height or
thickness hy and hg, respectively, along their center portions. These reduced
thicknesses h; and h; provide a product 402 with a reduced profile that can facilitate
swallowing and/or manipulating. The reduced thicknesses h1 and h2 can also be used
to provide the upper and lower portions 420" and 430" with resiliency so that rather
than sliding the separate components together along middle portion 440", they can be
engaged via a snap-fit. Product 402 can also include additional detents (not shown)
such as, for example, a raichet-type mechanism, which prevent the upper, lower and
middle portions 420", 430" and 440" from sliding out from each other. These
additional detents can be used where the components are engaged via a snap-fit or
can be used with the sliding engagement described above.

22



10

15

20

25

30

WO 2006/055928 PCT/US2005/042216

[00171]. Product 402 has a band or holding member 460 that prevents the middle
portion 440" from sliding out of its position between upper and lower portions 420" and
430”. The band 460 can be applied in a secondary manufacturing step after the
components have been slidingly (or snap-fitted) together. Due to the detent
engagement of the upper and lower portions 420" and 430" with the middle portion
440", the band 460 only needs to be strong enough to prevent sliding of the three
components.

[00172] Referring to FIG. 24a, a tenth embodiment of the pharmaceutical product
is shown and generally refetred to by reference numeral 403. Product 403 has
features similar to product 402, and also uses a detent engagement of the three
components that are slidingly engaged with one another. Product 403 further has a
band or holding member 460a that prevents the middle portion 440™ from sliding out
of its position between uppet and lower portions 420™ and 430™". The band 460a can’
be applied in a secondary manufacturing step after the componenis have been
slidingly (or snap-fitted) together. Due to the detent engagerment of the upper and
lower portions 420™ and 430" with the middle portion 440™, the band 460a only needs
to be strong enough to prevent sliding of the three components. The band 460a is
disposed along a vertical direction, as opposed to band 460 of FIG. 24, which is
disposed along a horizontal direction. Band 460a provides for more exposure of
middle portion 440™. Boundaries 450’ can be provided with an adhesive or other
bonding agent to further enhance the connection and strength of product 403.

[00173] Referring to FIGS. 25 through 27, an eleventh embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 500.
Product 500 has an upper portion 520, a lower portion 530 and a middle portion 540
that form three distinct components, which can be formed by tablet compression.

[00174] Similar to the components of the embodiments described above, the
upper, lower and middle portions 520, 530 and 540 are independently formulated to
achieve a desired rate of release, e.g., a2 medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper, lower and middle portions 520, 530 and
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540 all remain exposed, which allows for release of the active agent for all three of the
portions.

[00175] Product 500 provides for mechanical interlocking of the middle portion
540 with the upper and fower portions 520 and 530 through a snap-fit engagement.
To enhance the connection, additional connection methods, such as one of the
bonding techniques described above, can also be used.

[00176) The snap-iit engagement occurs between locking rings or annular
projections 521 and 541 on upper and middle portions 520 and 540 and annular
recesses 542 and 532 on middie and lower portions 540 and 530, respectively. The
locking rings 521 and 541 and annular recesses 542 and 532 can also be connected
based upon a friction fit, and adhesive or other bonding agents can be used along the

ring and/or recesses to further improve the connection.

[00177] The locking rings 521 and 541 and annular recesses 542 and 532 have
chamfered or angled edges to facilitate the engagement beiween the upper, lower and
middle portions 520, 530 and 540. The present invention also conternplates the extent
and angle of the locking rings 521 and 541 and the depth and angle of the annular
recesses 542 and 532 being such as to achieve a desired strength of connection
and/or friction against releasing from one another, while aiso facilitating the initial
connection of these components.

[00178] The sidewalls 523 and 543 of the locking rings 521 and 541 can be
angled or tapered inwardly (the distal end being wider) while the sidewalls 544 and 534
of the annular recesses 542 and 532 can be angled or tapered outwardly (the distal
ends being narrower) so as to substantially prevent the upper, lower and middle
portions 520, 530 and 540 from coming apart once they are initially engaged via snap-
fit similar to a ratchet-like holding mechanism. The locking rings 521 and 541 can
have grooves or the like around their sidewalls 523 and 543 and the annular recesses
542 and 532 can have corresponding detents or the like around their sidewalls 544
and 534 which enhance the connection between the upper, lower and middle portions
520, 530 and 540. Gaps 550 can be provided between the locking rings 521 and 541
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to ensure that the middle portion 540 is able to more easily snap-fit with the ugper and
lower portions 520 and 530.

[00179] Referring to FIG. 27a, the gaps between the locking rings 521a and 541a
can be eliminated to provide a tighter fit for product 500a than with product 500.

[00180] Referring to FIGS. 28 through 31, a twelfth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 600.
Product 600 has an upper portion 620, a lower portion 630 and a middle portion 640
that form three distinct components, which can be formed by tablet compression.

[00181] Similar to the components of the embodiments described above, the
upper, lower and middle portions 620, 630 and 640 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper, lower and middle portions 620, 630 and
640 all remain exposed, which allows for release of the active agent for all three of the
portions.

[00182] Product 600 provides for mechanical interlocking of the middle portion
640 with the upper and lower portions 620 and 630 through a snap-fit engagement.
To enhance the connection, additional connection methods, such as one of the
bonding technigques described above, can also be used.

[00183] The snap-fit engagement occurs hetween center hubs or projections 645
on opposing sides of middle portion 640 and center recesses 625 and 635 on upper
and lower portions 620 and 630. The center hub 645 has a substantially circular
shape while the center recesses 625 and 635 have substantially square shapes. Asa
result, the sidewalls of the center hub 645 do not completely abut the sidewalls of each
of the center holes 625 and 635, as is evident in the cross-sectional views of FIGS. 30
and 31. This facilitates the initial engagement of the middle portion 640 with the upper
and lower portions 620 and 630. The center hub 645 and the center holes 625 and
635 can aiso be connected based upon a friction fit, and/or adhesive or other bonding
agents can be used to further improve the connection. The extent and angle of the
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center hub 645 and the depth and angle of the center recesses 625 and 635 provide
for a desired strength of connection and/or friction against releasing from one ancther,
while also tacilitating the initial connection of these components.

[060184] Referring to FIGS. 31a through 31c, an alternative embodiment of
praoduct 600 is shown which eliminates any gap between the mechanical interlocking
portions. Product 800a provides for mechanical interlocking of the middie portion 640a
with the upper and lower portions 620a and 630a through a snap-fit engagement using
cotresponding circular center hubs 645a and center recesses 625a and 835a. The
center hubs 645a and center recesses 625a and 635a have similar diameters to allow
for the snap-fit engagement and eliminate any gaps therein.

[00185] Referring to FIGS. 32 and 33, a thirteenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 700,
Product 700 has features similar to product 500 and utilises a snap-fit engagement of
the three distinct components. Product 700 has first locking rings 721 and 741 and
second locking tings 722 and 742 on upper and middle portions 720 and 740,
respectively. The first locking rings 721 and 741 and the second locking rings 722 and
742 are concentrically aligned.

[00186] The middle and lower portions 740 and 730 have corresponding first
annular recesses 743 and 733 and second annular recesses 744 and 734,
respectively. The first annular recesses 743 and 733 and the second annular
recesses 744 and 734 are concentrically aligned. These components can also be
assembled via friction fit, and adhesive or other bonding agents can be used along the
ring and/or recesses to further improve the connection.

[00187] The shapes and angles of the corresponding snap-fit connections of the
upper, lower and middle portions 720, 730 and 740 are closely aligned. As seen in
FIG. 33, the middle portion 740 s tightly sandwiched in between the upper and lower
portions 720 and 730. This provides for a more secure product 700 and reduces any
shifting of the components when assembled.
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[00188] Refertring to FIGS. 34 and 35, a fourteenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 700°.
Product 700’ has features similar to product 700 and utilizes a snap-fit engagement of
the upper, lower and middle portions 720', 730’ and 740’ based upon a plurality of
concentrically aligned annular rings and grooves. The extent of the first and second
locking rings 7217, 741°, 722’ and 742’ and/or the depth of the first and second annuiar
recesses 743, 733, 744’ and 734’ is reduced as compared to product 700 so that
annular gaps 750 and 755 exist between the components. These annular gaps 750
and 755 ensure that the first and second locking rings 721', 741, 722’ and 742 are
able to completely engage.

{00189] Referring to FIGS. 36 through 39, a fifteenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 800.
Product 800 has an upper portion 820, a lower portion 830 and a middle portion 840
that form three distinct components, which can be formed by tablet compression.

[00190] Product 800 has features similar to that of product 600 and provides for
mechanical interlocking of the middie pottion 840 with the upper and lower portions
820 and 830 through a snap-fit engagement. To enhance the connection, additional
connection methods, such as one of the bonding techniques described above, can
also be used.

[00191] Product 800 has first and second hubs or projections 845 and 846 on
opposing sides of middle portion 840 and corresponding first and second recesses
825, 826 and 835, 836 on upper and lower portions 820 and 830, respectively. The
present invention also contemplates the use of other numbers of hubs and recesses
for the engagement of the separate components of product 800. The first and second
hubs 845 and 846 have a substantially circular shape while the first and second
recesses 825, 826, 835, 836 have substantially square shapes, so that the sidewalls of
the hubs do not completely abut the sidewalls of the recesses, as is evident in FIG, 37.

[00192] The hubs 845 and 846 and the recesses 825, 826, 835, 836 can also be
connected based upon a friction fit, and/or adhesive or other bonding agents can be
used to further improve the connection. The extent of the hubs 845 and 846 and the
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depth of the recesses 825, 826, 835, 836 are reduced as compared to product 600 so
that gaps 850 and 855 exist between the components.

[00193] Referring to FIGS. 39a and 39b, an alternative embodiment of product
800 is shown and generally referred to by reference numeral 800a, which eliminates
any gap between the mechanical interlocking portions. The hubs 845a and 846a and
the recesses 825a, 826a, 835a, 836a have corresponding shapes, e.9., circular, with
similar sizes, e.g., diameters, to allow for the snap-fit engagement and eliminate any
gaps therein.

[00194] Referring to FIGS. 40 through 41a, a sixieenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 900.
Product 900 has an upper portion 920, a lower portion 930 and a middle portion 940
that form three distinct components, which can be formed by tablet compression.

[00195] Similar to the components of the embodiments described above, the
upper, lower and middle portions 920, 930 and 940 are independsntly formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper, lower and middle portions 920, 930 and
940 all remain exposed, which allows for reiease of the active agent for all three of the
portions.

{00196] Product 900 provides for mechanical intetlocking of the middle portion
940 with the upper and lower portions 920 and 930 through a series of alternating rows
of ridges and channels. Upper portion 920 has alternating ridges and channels 921
and 922 and lower portion 930 has alternating ridges and channels 931 and 932 that
mate with corresponding alternating ridges 941 and 942 on opposing sides of middle
portion 840,

[00197] To enhance the connection, additional connection methods, such as one
of the bonding techniques described above, can also be used. The alternating ridges
and channels 921, 922, 931, 932, 941 and 942 can traverse the upper, lower and
middle portions 920, 930 and 940, respectively, or can be discretely disposed along
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the three portions so as to form a pattern of dimples and holes that are engageabls.
The alternating ridges and channels 921, 922, 931, 932, 941 and 942 are tapered to
facilitate engagement between the upper, lower and middie portions 920, 930 and 940.

[00198] Referring to FIGS. 42 through 45, a seventeenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1000.
Product 1000 has an upper portion 1020, a lower portion 1030 and a middle portion
1040 that form three distinct components, which can be formed by tablet compression.

{00199] Similar to the components of the embodiments described above, the
upper, lower and middle portions 1020, 1030 and 1040 are independently formulated
to achieve a desired rate of release, e.g., 2 medium rate, a slow rate and an
immediate rate, and can include excipients to control the release rates, or could
instead or optionally include and additional coated to further vary or control the release
rates of the active agents. The upper, lower and middle portions 1020, 1030 and 1040
all remain exposed, which allows for release of the active agent for all three of the
portions.

[00200] Product 1000 provides for mechanical interlocking of the middle portion
1040 with the upper and lower portions 1020 and 1030 through center hubs or
projections 1045 on opposing sides of middle portion 1040 and corresponding center
recesses 1025 and 1035 on 'upper and lower portions 1020 and 1030, respectively.
The center hubs 1045 have a substantially circular shape that correspond to the
circular shape of the center recesses 1025 and 1035. The edges of the center hubs
1045 are aiso preferably chamfered to facilitate assembly.

[00201] The center hubs 1045 and the center recesses 1025 and 1035 can also
be connected based upon a friction fit, and/or adhesive or other bonding agents can
be used to further improve the connection.

[00202] Referring to FIGS. 46 through 49, an eighteenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1100.
Product 1100 has an upper portion 1120, a lower portion 1130 and a middle portion
1140 that form three distinct components, which can be formed by tablet compression.
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[00203] Similar to the components of the embodiments described above, the
upper, lower and middle portions 1120, 1130 and 1140 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
1120, 1130 and 1140 all remain exposed, which allows for release of the active agent
for all three of the portions.

[00204] Product 1100 provides for mechanical interlocking of the middle portion
1140 with the upper and lower portions 1120 and 1130 through center hubs or
projections 1145 on opposing sides of middle portion 1140 and corresponding center
recesses 1125 and 1135 on upper and lower portions 1120 and 1130, respectively.
The center hubs 1145 have a substantially circular shape, while the center recesses
1125 and 1135 have a substantially square shape, so that the sidewalls of the hubs do
not completely abut the sidewalis of the recesses, as is evident in FIG. 48. The edges
of the center hubs 1145 can be chamfered to facilitate assembly.

[00205] " The center hubs 1145 and the center recesses 1125 and 1135 can also
be connected based upon a friction fit, and/or adhesive or other bonding agents can
be used to further improve the connection.

[00206) Referring to FIGS. 50 through 53, a nineteenth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1200.
Product 1200 has an upper portion 1220, a lower portion 1230 and a middie portion
1240 that form three distinct components, which can be formed by tablet compression.

[00207] Similar to the components of the embodiments described above, the
upper, lower and middle portions 1220, 1230 and 1240 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
1220, 1230 and 1240 all remain exposed, which allows for release of the active agent |
for all three of the portions.
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[00208] Product 1200 provides for mechanical interlocking of the middle portion
1240 with the upper and lower pottions 1220 and 1230 through center hubs or
projections 1245 on opposing sides of middle portion 1240 and corresponding center
recesses 1225 and 1235 on upper and lower portions 1220 and 1230, respectively.
The center hubs 1245 have a substantially circular shape that correspond to the
circular shape of the center recesses 1225 and 1235. The edges of the center hubs
1245 are also preferably chamfered to facilitate assembly via a snap fit.

[00209] The center hubs 1245 and the center recesses 1225 and 1235 can also
be connected based upon a friction fit, and/or adhesive or other bonding agents can
be used to further improve the connection.

[00210] Referring to FIGS. 54 through 57, a twentieth embodiment and a first
preferred embodiment of the pharmaceutical product is shown and generally referred
to by reference numeral 1300. Product 1300 Has an upper portion 1320, a lower
portion 1330 and a middle portion 1340 that form three distinct components, which can
be formed by tabiet compression.

[00211] Similar to the components of the embodiments described above, the
upper, lower and middle portions 1320, 1330 and 1340 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
1320, 1330 and 1340 all remain exposed, which allows for release of the active agent
for all three of the portions.

[00212] The upper, lower and middle portions 1320, 1330 and 1340 can be
connected through various methads, such as, for example, glues or adhesives;
polymers; waxes; mechanical methods, structures or means; by application of energy;
and any combination of such methods, including the methods desctibed above with
respect to the other embodiments and/or other methods, structures or binding
ingredients that facilitate or strengthen the connection between the portions.
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[00213] To facilitate the connection method used and strengthen the bond
therebetween, upper and lower portions 1320 and 1330 have center projections 1325
and 1335, respectively that fit with corresponding (size and shape) center recesses
1345 on opposing sides of middie portion 1340. The hour-glass like shapes of each of
the portions improve strength along the tateral direction of the product 1300, Of
course, the male-female arrangement between the individual components can be
reversed and still provide for improved strength. Gaps 1360 are formed along the
periphery of the product 1300 between the middle portion 1340 and the upper and
lower portions 1320, 1330. Gaps 1360 ensure that center projections 1325 and 1335
are completely inserted into, and in contact with, center recesses 1345,

[00214] Referring to FIG. 57a, an alternative embodiment of the product of FIGS.
54 through 57 is shown in cross-section and generally referred io by reference
numeral 1300a. Product 1300a is similar to product 1300 but the gaps 1360 are
eliminated to form a flush abutment of the middle portion 1340 with the upper and
lower portions 1320, 1330 along fands 1360a.

[00215] Reterring to FIGS. 54’ through 57°, a second preferred embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral
1300°. Product 1300’ has an upper portion 1320, a lower portion 1330’ and a middle
portion 1340’ that form three distinct components, which can be formed by tablet

compression.

[00216] Similar to the components of the embodiments described above, the
upper, lower and middie portions 1320°, 1330’ and 1340’ are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include exciplents to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
1320', 1330' and 1340’ all remain exposed, which allows for release of the active agent
for all three of the portions, and have an ellipsoidal-like shape.

[00217] The upper, lower and middle portions 1320’, 1330’ and 1340’ can be
connected through various methods, such as, for example, glues or adhesives;
polymers; waxes; mechanical methods, structures or means; by application of energy;
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and any combination of such methods, including the methods described above with
respect to the other embodiments and/or other methods, structures or binding
ingredients that facilitate or strengthen the connection between the portions.

[00218] To facilitate the connection method used and strengthen the bond
therebetween, upper and lower portions 1320’ and 1330’ have center projections 1325’
and 1335, respectively that fit with corresponding (size and shape) center recesses
1345’ on opposing sides of middle portion 1340°. The hour-glass like shapes of each
of the portions improve strength along the lateral direction of the product 1300. Of
course, the male-female arrangement between the individual components can be
reversed and still provide for improved strength. Angled lands 1360’ are formed along
the periphery of the product 1300’ between the middle portion 1340’ and the upper and
lower portions 13207, 1330°". Lands 1360’ facilitate assembly by providing a resistance
against sliding for the upper, lower and middle portions 1320°, 1330" and 1340°. The
angle of the lands 1360’ can be chosen to facilitate the assembly and to select the
amount of resistance to sliding.

[00219] Referring to FIG. 57&’, an alternative embodiment of the product of FIGS.
54’ through 57’ is shown in cross-section and generally referred to by reference
numeral 1300a’. Product 1300a’ is similar to product 1300’ but the angled lands 1360
are eliminated to form gaps 1360a’ along the periphery of the product 1300a’ between
the middle portion 1340a’ and the upper and lower portions 1320a’, 1330a’. Gaps
1360a’ ensure that center projections 1325a’ and 1335a’ are completely inserted into,
and in contact with, center recesses 13454’

[00220] Referring to FIGS. 58 through 61, a twenty-first embodiment and third
preferred embodiment of the pharmaceutical product is shown and generally referred
to by reference numeral 1400. Product 1400 has an upper portion 1420, a lower
portion 1430 and a middle portion 1440 that form three distinct components, which can
be formed by tablet compression.

[00221] Similar to the components of the embodiments described above, the
upper, lower and middle portions 1420, 1430 and 1440 are independently formulated
{o achieve a desired rate of release, e.g., a medium rate, a slow rate and an
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immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
1420, 1430 and 1440 all remain exposed, which allows for release of the active agent
for all three of the portions, and have a circular shape.

[00222] The upper, lower and middie portions 1420, 1430 and 1440 can be
connected through various methods, such as, for example, glues or adhesives;
polymers; waxes; mechanical methods, structures or means; by application of energy;
and any combination of such methods, including the methods described above with
respect to the other embodiments and/or other methods, structures or binding
ingredients that facilitate or strengthen the connection between the portions.

{00223} To facilitate the connection method used and strengthen the bond
therebetween, upper and lower portions 1420 and 1430 have center projections 1425
and 1435, respectively that fit with corresponding (size and shape) center recesses
1445 on opposing sides of middle portion 1440. The hour-glass like shapes of each of
the portions improve strength aleng the lateral direction of the product 1400. Of
course, the male-fernale arrangement between the individual components can be
reversed and still provide for improved strength. Lands 1460 are formed along the
periphery of the product 1400 between the middle portion 1440 and the upper and
lower portions 1420, 1430. Lands 1460 facilitate assembly by providing a seat to
reduce sliding of the upper, lower and middle portions 1420, 1430 and 1440. The
lands 1460 are substantially planar along a horizontai direction.

[00224] Referring to FIG. 61a, an alternative embodiment of the product of FIGS.
58 through 61 is shown in cross-section and generally referred to by reference
numeral 1400a. Product 1400a is similar to product 1400 but the lands 1460a are set
at an angle from the horizontal. The fands 1460a provide resistance to sliding
between the upper, lower and middle portions 1420, 1430 and 1440.

[00225] Referring to FIG. 61b, an alternative embodiment of the product of FIGS.
58 through 61 is shown in cross-section and generally referred to by reference
numeral 1400b. Product 1400b is simitar to product 1400 but the lands are eliminated
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so that the concave faces of middle portion 1440 fit closely against the convex faces of
upper and lower portions 1420 and 1430.

[00226] Referring to FIG. 61c, an alternative embodiment of the product of FIGS.
58 through 61 is shown in cross-section and generally referred to by reference
numeral 1400c. Product 1400¢ is similar to product 1400 but the angled lands are
eliminated to form gaps 1460c along the petiphery of the product 1400 between the
middle portion 1440 and the upper and lower portions 1420, 1430. Gaps 1460¢
ensure that center projections 1425 and 1435 are completely inserted into and in
contact with center recesses 1445,

[00227] Referring to FIG. 61d, an alternative embodiment of the product of FIGS.
58 through 61 is shown in an exploded view and generally referred to by reference
numeral 1400d. Product 1400d is similar to product 1400 but the concavity and
convexity of the upper, lower and middle portions 1420d, 1430d and 1440d is
reversed.

[00228] Referring to FIGS. 62 through 65, a twenty-second embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1500.
Product 1500 has a connection structure 1510, an upper portion 1520, a lower portion
1530, and a middle portion 1540 thai form four distinct components, which can be
formed by tablet compression.

[00229] Similar to the components of the embodiments described above, the
connection structure 1510 and upper, lower and middle portions 1520, 1530 and 1540
are independently formulated to achieve a desired rate of release, e.g., 2 medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 1520, 1530 and 1540 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00230] Product 1500 provides for a mechanical interlocking of the middle pottion
1540 with the upper and lower portions 1520 and 1530 through the connection
structure or rivet 1510. The upper, lower and middle portions 1520, 1530 and 1540

each have center holes 1525, 1535 and 1545, respectively, that are sized to receive
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the shaft 1512 of rivet 1510. Preferably, the rivet shaft 1512 has a tapered distal end
1514 1o facilitate assembly of the rivet with the upper, lower and middie portions 1520,
1530 and 1540. The rivet 1510 can have a rivet head 1515 or other locking structure
for locking the components of the product 1500 together, such as, for example, by
heat melt. Mechanical connections can also be used such as, for example, a ratchet
lock. Adhesive or other bonding agents can also further 'be used to improve the
connection. The rivet 1510 provides for connection of the components but can also
have an active agent, which would provide for a fourth active component. The upper
and lower portions 1520 and 1530 can have different diameters from the middle
portion 1540 to further expose the different components.

[00231] Referring to FIGS. 66 through 69, a twenty-third embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1600.
Product 1600 has a connection structure 1610, an upper portion 1620, a lower portion
1630, and a middle portion 1640 that form four distinct components, which can be
formed by tablet compression.

[00232] Similar to the components of the embodiments described above, the
connection structure 1610 and upper, lower and middle portions 1620, 1630 and 1640
are independently formulated to achieve a desired rate of release, e.g., a medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 1620, 1630 and 1640 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00233] Product 1600 provides for a mechanical interlocking of the middle portion
1640 with the upper and lower portions 1620 and 1630 through the connection
structure or rivet 1610. The upper, lower and middie portions 1620, 1630 and 1640
each have center holes 1625, 1635 and 1645, respectively, that are sized to receive
the shaft 1612 of rivet 1610. Preferably, the rivet shaft 1612 has a tapered distal end
1614 to facilitate assembly of the rivet with the upper, lower and middle portions 1620,
1630 and 1640. The rivet 1610 can have a rivet head 1615 or other locking structure
for Jocking the components of the product 1600 together, such as, for example, by hot
meit or by a mechanical connsction, such as, for example, threads. Adhesive or other
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bonding agents can also be used to further improve the connection. The rivet 1610
provides for connection of the components but can also have an active agent, which
would provide for a fourth active component. The upper and lower portions 1620 and
1630 can have different diameters from the middle portion 1640 to further expose the
different components.

[00234] Referring to FIGS. 70 and 71, a twenty-fourth embodiment of the
pharmaceutical product is shown and generally referred to by reference numeral 1700.
Product 1700 has an outer portion 1720, an upper portion 1730 and a lower portion
1740 that form three distinct components, which can be formed by tablet compression.

[00235] Similar to the components of the embodiments described above, the
outer, upper and lower portions 1720, 1730 and 1740 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a siow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The outer, upper and lower portions 1720, 1730 and
1740 ali remain exposed, which allows for release of the active agent for all three of
the portions.

[00236) Product 1700 provides for an adhesive bond of the upper and lower
portions. 1730 and 1740. To enhance the connection, additional connection methods,
such as one of the bonding techniques described above, can also be used.

[00237] The outer portion 1720 is connected to the upper and lower portions 1730
and 1740 with an inwardly depending flange 1750. The flange 1750 provides a
mechanical connection or lock to the upper and lower portions 1730 and 1740 and
prevents them from sliding through the outer portion 1720. The flange 1750 may
circumscribe the entire inner opening 1725 of the outer portion 1720 or may be one or
more projections that extend into the inner opening. The size and shape of flange
1750, e.g., a tapered flange, can be chosen to facilitate assembly, as well as provide
increased strength. The upper and lower portions 1730 and 1740 can have
corresponding shapes, e.g., tapers to facilitate assembly. Assembly of product 1700 is
by positioning of lower portion 1740 in inner opening 1725 of outer portion 1720
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followed by application of the adhesive or cther bonding agent 1760 and then pressing
or moving the upper portion 1730 into position.

[00238] Referring to FIGS. 72 and 73, a twenty-fifth embodiment of the
pharmacsutical product is shown and generally referred to by reference numeral 1800.
Product 1800 has an outer portion 1820, an upper portion 1830 and a lower portion
1840 that form three distinct components, which can be formed by tablet compression.

[002391 Similar to the componenté of the embodiments described above, the
outer, upper and lower portions 1820, 1830 and 1840 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated o
further control the release rates. The outer, upper and lower portions 1820, 1830 and
1840 all remain exposed, which allows for release of the active agent for all three of
the portions.

[00240] Product 1800 provides for an adhesive bond of the upper and lower
portions 1830 and 1840 with the center rib 1850 of the outer portion 1820. To
enhance the connection, additional connection methods, such as one of the bonding
techniques described above, can also be used.

[00241] The center rib 1850 may cover the entire inner opening 1825 of the outer
portion 1820 or may be one or more cross-ribs that extend across the inner opening.
The size and shape of center rib 1880, e.g., a rough surface to enhance bonding, can
be chosen to facilitate assembly, as well as provide increased strengih. Assembly of
product 1800 is by application of the adhesive or other bonding agent 1860 into the
two inner openings 1825 which are defined by center rib 1850 and then pressing or
moving the upper and lower portions 1830 and 1840 into position. Where center rib
1850 covers the entire opening 1825, this has the added advantage of isolating the
upper portion 1830 from the lower portion 1840, such as, for exampls, where
incompatible active agents and/or ingredients need to be isolated from each other.

[00242] Referring to FIG. 74, a twenty-sixth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 1900. Product 1900
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has an outer portion 1920, an upper portion 1930 and a lower portion 1940 that form
three distinct components, which can be formed by tablet compression.

[00243] Similar to the components of the embodiments described above, the
outer, upper and lower portions 1920, 1930 and 1940 are independently formulated to
achieve a desired rate of release, e.9., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The outer, upper and lower portions 1920, 1930 and
1940 all remain exposed, which allows for release of the active agent for all three of
the portions.

[00244] Product 1800 provides for an adhesive bond of the upper and lower
portions 1930 and 1940 with each other and with the walls that define the inner
opening of the outer portion 1920. To enhance the connection, additional connection
methods, such as one of the bonding techniques described above, can also be used.

[00245] Assembly of product 1900 is by application of the adhesive or other
bonding agent into the inner opening and then pressing or moving the upper and lower
portions 1930 and 1940 into position.

[00246] Referring to FIG. 75, a twenty-seventh embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2000. Product 2000
has an upper portion 2020, a middle portion 2030 and a lower portion 2040 that form
three distinct components, which can be formed by tablet compression.

[00247] Similar to the components of the embodiments described above, the
upper, middle and lower portions 2020, 2030 and 2040 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, middle and lower portions
2020, 2030 and 2040 all remain exposed, which allows for release of the active agent
for all three of the portions.
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[00248] Product 2000 provides for an adhesive bond 2060 between the upper and
lower portions 2020 and 2040 and the middle portion 2030, the thickness of which can
vary. To enhance the connection, additional connection methods, such as one of the
bonding techniques described above, can also be used.

[00249] Referring to FIG. 76, a twenty-eighth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2100. Product 2100
has a first portion 2120, a second portion 2130 and a third portion 2140 that form three
distinct components, which can be formed by tablet compression. The present
disclosure also contemplates different numbers of portions from the embodiment of
FIG. 76.

[00250] Similar to the components of the embodiments described above, the first,
second and third portions 2120, 2130 and 2140 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to contro! the release rates, and can also be coated to
further control the release rates. The first, second and third portions 2120, 2130 and
2140 all remain exposed, which allows for release of the active agent for all three of
the portions.

[00251] Product 2100 provides for an adhesive bond between the first, second
and third portions 2120, 2130 and 2140 along inner walls of each portion. To enhance
the connection, additional connection methods, such as one of the bonding techniques
described above, can also be used.

[00252] Referring to FIG. 76a, an alternative embodiment of product 2100 is
shown and generally referred to by reference numeral 2100a. Product 2100a has first
portion 2120, second portion 2130 and third portion 2140 housed in a cup-like housing
2150. The cup-like housing 2150 can also isolate one or more of the first, second and
third portions 2120, 2130 and 2140 through use of isolating walls (not shown})
traversing the inner volume of the housing. The number of portions that are used with
the cup-like housing 2150 can be varied. Additionally, placebos can be used to fill
open slots within the cup-like housing 2150 such as, for example, if only the active
agents of first portion 2120 and second portion 2130 are to be delivered.
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[00253] Referring to FIG. 77, a twenty-ninth embodiment of the pharmacsutical
product is shown and generally referred to by reference numeral 2200. Product 2200
has a first portion 2220, a second portion 2230 and a third portion 2240 that form three
distinct components, which can be formed by tablet compression.

[00254] Similar to the components of the embodiments described above, the first,
second and third portions 2220, 2230 and 2240 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The first, second and third portions 2220, 2230 and
2240 all remain exposed, which allows for release of the active agent for all three of
the portions.

{00255] Product 2200 provides for an adhesive bond between the first, second
and third portions 2220, 2230 and 2240 and a base 2250. Additionally, the first,
second and third portions 2220, 2230 and 2240 can be bonded to each other along
inner walls of each portion. To enhance the connection, additional connection
methods, such as one of the bonding techniques described above, can also be used.
Also, mechanical connection structures can also be provided between the base 2250
and the first, second and third portions 2220, 2230 and 2240 to increase the
connection strength, such as, for example, tongue and grooves.

[00256] Referring to FIG. 78, a thirtieth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2300. Product 2300
has a first portion 2320, a second portion 2330 and a third portion (not shown) that
form three distinct components, which can be formed by tablet compression.

[00257] Similar to the components of the embodiments described above, the first,
second and third portions 2320 and 2330 are independently formulated to achieve a
desired rate of release, e.g., a medium rate, a slow rate and an immediate rate, can
include excipients to control the release rates, and can also be coated to further
control the release rates. The first, second and third portions 2320 and 2330 all
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remain exposed, which allows for release of the active agent for all three of the
portions.

[00258] Product 2300 provides for an adhesive bond between the first, second
and third portions 2320 and 2330 and a base 2350 and a top 2355. Additionally, the
first, second and third portions 2320 and 2330 can be bonded to sach other along
inner walls of each portion. To enhance the connection, additional connection
methods, such as one of the bonding techniques described above, can also be used.
Also, mechanical connection structures can also be provided between the base 2350
and/or top 2355 and the first, second and third portions 2320 and 2330 to increase the
connection strength, such as, for example, tongue and grooves.

002591 Referring to FIG. 79, a thirty-first embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2400. Product 2400
has a connection structure 2410, an upper portion 2420, a lower portion 2430, and a
middie portion 2440 that form four distinct components, which can be formed by tablet
compression.

[{00260] Similar to the components of the embodiments described above, the
connection structure 2410 and upper, lower and middle portions 2420, 2430 and 2440
are independently formulated to achieve a desired rate of release, e.g., a medium rate,
a siow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 2420, 2430 and 2440 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00261] Product 2400 provides for a mechanical interlocking of the middle portion
2440 with the upper and lower portions 2420 and 2430 through the connection
structure or rivet 2410. The upper, lower and middle portions 2420, 2430 and 2440
each have center holes that are sized to receive the upper shaft 2412 of the rivet 2410
and the lower shaft 2413 of the rivet lock 2415. Preferably, the rivet shaft 2412 has a
tapered distéi end 2414 to facilitate assembly of the rivet with the upper, lower and
middle portions 2420, 2430 and 2440. The rivet 2410 has a rivet lock 2415 or other
locking structure for locking the components of the product 2400 together, such as, for
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example, a ratchet lock or a fir-tree. Adhesive or other bonding agents can also be
used to further improve the connection. The rivet 2410 provides for connection of the
components but can also have an active agent, which would provide for a fourth active
component. The upper and lower portions 2420 and 2430 can have different
diameters from the middle portion 2440 to further expose the different components.

[00262] Referring to FIG. 80, a thirty-second embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2500. Product 2500
has a connection structure 2510, an upper portion 2520, a lower portion 2530, and a
middle portion 2540 that form four distinct components, which can be formed by tablet
compression.

[00263] Similar to the components of the embodiments described above, the
connection structure 2510 and upper, lower and middle portions 2520, 2530 and 2540
are independently formutated to achieve a desired rate of release, e.g., a medium rate,
a slow rate and an immediate rate, ¢an include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 2520, 2530 and 2540 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00264] Product 2500 provides for a mechanical interlocking of the middle portion
2540 with the upper and lower portions 2520 and 2530 through the connection
structure or rivet 2510. The upper, lower and middie portions 2520, 2530 and 2540
each have center holes 2525, 2535 and 2545, respectively, that are sized to receive
the shaft 2512 of the rivet 2510. The rivet shaft 2512 has a tapered distai end 2514 to
facilitate assembly of the rivet with the upper, lower and middle portions 2520, 2530
and 2540, and which can also be a fir-tree for connection. The center hole 2535 of the
lower portion 2530 has a reduced diameter to provide a mechanical connection with
the rivet 2510. Adhesive or other bonding agents can also be used to further improve
the connection. The rivet 2510 provides for connection of the components but can
also have an active agent, which would provide for a fourth active component.

[00265] Referring to FIG. 81, a thirty-third embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2600. Product 2600
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has a connection structure 2610, an upper portion 2620, a lower portion 2630, and an
outer portion 2640 that form four distinct components, which can be formed by tablet
compression.

[060266] Simitar to the components of the embodiments described above, the
connection structure 2610 and upper, lower and outer portions 2620, 2630 and 2640
are independently formulated to achieve a desired rate of release, e.g., a medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
outer portions 2620, 2630 and 2640 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00267] Product 2600 provides for a mechanical interlocking of the outer portion
2640 with the upper and lower portions 2620 and 2630 through the connection
structure or rivet 2610. The upper, lower and outer portions 2620, 2630 and 2640
each have center openings, grooves or orifices that are sized to receive the rivet 2510
and the rivet lock 2615. The rivet shaft 2612 has a tapered distal end 2614 to facilitate
assembly of the rivet 2610 through the center opening of the outer portion 2640. The
center opening of the outer portion 2640 can be defined by an inwardly depending
Hlange 2650. The rivet 2610 has a rivet lock 2615 or other locking structure for locking
the components of the product 2600 together, such as, for example, a ratchet lock or a
fir-tree. Adhesive or other bonding agents can also be used to further improve the
connection.

[00268] The rivet 2610 and the rivet lock 2615 can be connected to the upper and
lower portions 2620 and 2630 via adhesive or other connection methods or structures
as described herein. While the exemplary embodiment of FIG. 81 describes the rivet
2610 and the rivet lock 2615 embedded in the upper and iower portions 2620 and
2630, alternatively, they can be connected to the surface of these portions. The rivet
2610 provides for connection of the components but can also have an active agent,
which would provide for a fourth active component. The upper and lower portions
2620 and 2630 can have different diameters from the middle portion 2640 to further
expose the different components.
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[00269] Referring to FIG. 82, a thirty-fourth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2700. Product 2700
has a connection structure 2710, an upper portion 2720, a lower portion 2730, and a
middle portion 2740 that form four distinct components, which can be formed by tablet
compression.

[00270] Similar to the components of the embodiments described above, the
connection structure 2710 and upper, lower and middle portions 2720, 2730 and 2740
are independently formulated to achieve a desired rate of release, e.g., a medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 2720, 2730 and 2740 all remain exposed, which aliows for release of
the active agent for all three of the portions.

[00271] Product 2700 provides for a mechanical interlocking of the middie portion
2740 with the upper and lower portions 2720 and 2730 through the connection
structure or rivet 2710. The upper, lower and middle portions 2720, 2730 and 2740
each have center openings that are sized to receive the rivet 2710. The rivet 2710 can
be a hollow structure or have a channel 2750 formed therein. The rivet lock or head '
2715 is connected to the rivet 2710 via hot melt. Adhesive or other bonding agents

can also be used to further improve the connection.

[00272] The rivet 2710 provides for connection of the components but can also
have an active agent, which would provide for a fourth active component. The upper
and lower portions 2720 and 2730 can have different diameters from the middie
portion 2740 to further expose the different components.

[00273] Referring to FIG. 83, a thirty-fifth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2800. Product 2800
has a connection structure 2810, an upper portion 2820, a lower portion 2830, and a
rmiddle portion 2840 that form four distinct components, which can be formed by tablet
compression.
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[00274] Similar to the components of the embodiments described above, the
connection structure 2810 and upper, lower and middle portions 2820, 2830 and 2840
are independently formulated to achieve a desired rate of release, e.g., a medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The upper, lower and
middle portions 2820, 2830 and 2840 all remain exposed, which allows for release of
the active agent for all three of the portions.

[00275] Product 2800 provides for a mechanical interlocking of the middle portion
2840 with the upper and lower portions 2820 and 2830 through the connection
structure or flexible cord 2810. The upper, lower and middile portions 2820, 2830 and

. 2840 each have center openings that are sized to receive the flexible cord 2810. The

flexible cord 2810 has cord heads 2815 at opposing ends and facilitates assembly due
to its resiliency or flexibility. Adhesive or other bonding agents can also be used to
further improve the connection. The flexible cord 2810 can be stretched during
assembly to allow the upper, lower and middle portions 2820, 2830 and 2840 to be
placed over the cord heads 2815. The flexible cord 2810 can also be injection molded
into place in the center openings and the cord can alternatively be non-flexible.

[00276] The flexible cord 2810 provides for connection of the components but can
also have an active agent, which would provide for a fourth active component. The
upper and lower portions 2820 and 2830 can have different diameters from the middle
portion 2840 to further expose the different components.

[00277] Referring to FIG. 84, a thirty-sixth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2900. Product 2900
has a connection structure 2910, an upper portion 2920, a lower portion 2930, and a
middle portion 2840 that form four distinct components, which can be formed by tablet
compression.

[00278] Similar to the components of the embodiments described above, the
connection structure 2910 and upper, lower and middle portions 2920, 2830 and 2940
are independently formulated to achieve a desired rate of release, e.g., & medium rate,
a slow rate and an immediate rate, can include excipients to control the release rates,
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and can also be coated to further control the release rates. The upper, lower and
middle portions 2920, 2930 and 2940 ali remain exposed, which allows for release of
the active agent for all three of the portions.

[00279] Product 2900 provides for a mechanical interfocking of the middle portion
2940 with the upper and lower portions 2920 and 2930 through the connection
structure or rivet 2910. The upper, lower and middle portions 2920, 2930 and 2840
each have center openings that are sized to receive the rivet 2910. The rivet 2910 is a
hollow structure or has a channel 2850 formed therein and can hold the upper, lower
and middle portions 2920, 2930 and 2940 by friction fit or other mechanical connection
methods or structures. Rivet heads 2915 can be formed on opposing ends of the rivet
2910 to further strengthen the connection. Adhesive or other bonding agents can also
be used to further improve the connection. The rivet 2910 provides for connection of
the components but can also have an active agent, which would provide for a fourth
active component.

[00280] Referring to FIG. 85, a thirty-seventh embodiment and fourth preferred
embodiment of the pharmaceutical product is shown and generally referred to by
reference numeral 3000. Product 3000 has a connection structure 3010, as well as an
upper portion 3020, a lower portion 3030, and a middie portion 3040 that form distinct
components, which can be formed by tablet compression.

[00281] Similar to the components of the embodiments described above, the
upper, lower and middle portions 3020, 3030 and 3040 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
3020, 3030 and 3040 all remain exposed, which aliows for release of the active agent
for all three of the portions.

[00282] Product 3000 provides for a mechanical interlocking of the middle portion
3040 with the upper and lower portions 3020 and 3030 through the connection

structure 3010. The connection structure 3010 is an open-ended capsule-like rigid or
semi-rigid structure having a rounded closed end 3015. The upper, lower and middle
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portions 3020, 3030 and 3040 each have center openings that are sized to receive the
connection structure 3010. The open end of the connection structure 3010 is hoilow to
allow for a pusher rod or other structure to slide the connection structure through the
center openings of the upper, lower and middle portions 3020, 3030 and 3040.
Although, the present invention contemplates the use of other connection structures
and methods of positioning the connection structure 3010. Adhesive or other bonding
agents can also be used to further improve the connection.

[00283] Alternatively, the connection structure 3010 can be an inflated membrane
that facilitates assembly. The upper, lower and middie portions 3020, 3030 and 3040
each have center openings that are sized to receive the membrane. The membrane is
a hollow structure or has a channel formed therein, which is inflatable and can hold the
upper, lower and middle portions 3020, 3030 and 3040 by friction fit or other
mechanical connection methods or structures. Membrane heads can be formed on
opposing ends of the membrane to further strengthen the connection. Adhesive or
cther bonding agents can also be used to further improve the connection. The
membrane provides for connection of the components but can also have an active
agent, which would provide for a fourth active component.

[00284] Referring to FIG. 886, a thirty-eighth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3100. Product 3100
has a connection structure 3110, as well as an upper portion 3120, a lower portion
3130, and a middle portion 3140 that form distinct componenis, which can be formed
by tablet compression.

[00285] Similar to the components of the embodiments described above, the
upper, lower and middle portions 3120, 3130 and 3140 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
3120, 3130 and 3140 all remain exposed, which allows for release of the active agent
for ali three of the portions. -
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[00286] Product 3100 provides for a mechanical interlocking of the middle portion
3140 with the upper and lower portions 3120 and 3130 through the connection
structure 3110. The connection structure 3110 is an expanding internal tube or stent
that facilitates assembly. The upper, lower and middle portions 3120, 3130 and 3140
each have center openings that are sized to receive the stent 3110. The stent 3110
can hold the upper, lower and middls portions 3120, 3130 and 3140 by friction fit or
other mechanical connection methods or structures. Stent heads 3115 can be formed
on opposing ends of the stent 3110 to further strengthen the connection. Adhesive or
other bonding agents can also be used to further improve the connection. The stent
3110 provides for connection of the components but can also have an active agent,
which would provide for a fourth active component.

[00287] Referring to FIG. 87, a thirty-ninth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3200. Product 3200
has a connection structure 3210, as well as an upper portion 3220, a lower portion
3230, and a middle portion 3240 that form distinct components, which can be formed
by tablet compression.

[00288] Similar to the components of the embodiments described above, the
upper, lower and middle portions 3220, 3230 and 3240 are independently formulated
to achieve a desired rate of release, e.q., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
3220, 3230 and 3240 all remain exposed, which allows for release of the active agent
for all three of the portions.

[00289] Product 3200 provides for a mechanical interlocking of the middle portion
3240 with the upper and lower portions 3220 and 3230 through the connection
structure 3210. The connection structure 3210 is a band that provides for assembly of
upper, lower and middle portions 3220, 3230 and 3240. The band 3210 is large
enough to fit over the assembled upper, lower and middle portions 3220, 3230 and
3240 and can then be secured in place, such as, for example, via heat-shrink or other
contraction methods or structures. Adhesive or other bonding agents can also be
used to further improve the connection. The band 3210 provides for connection of the
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components but can also have an active agent, which would provide for a tourth active
component.

[00290] Referring to FIG. 88, a forlieth embodiment of the pharmaceutical product
is shown and generally referred to by reference numeral 3300. Product 3300 has a
connection structure 3310, as well as an upper portion 3320, a lower portion 3330, and
a middle portion 3340 that form distinct components, which can be formed by tablet
compression.

[00291] Similar to the components of the embodiments described above, the
upper, lower and middle portions 3320, 3330 and 3340 are independently formulated
o achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to contro! the release rates, and can also be
coated to further control the release rates. The upper, lower and middle portions
3320, 3330 and 3340 can all be exposed upon disintegration of the sleeve 3310 which
allows for release of the active agent for all three of the portions or portions of the
sleeve can have openings, e.g., at opposing ends of the sleeve for timed release.

[00292] Product 3300 provides for a mechanical interlocking of the middle portion
3340 with the upper and lower portions 3320 and 3330 through the connection
structure 3310. The connection structure 3210 is a sleeve that provides for assembly
of upper, lower and middle portions 3320, 3330 and 3340. The sleeve 3310 is large
enough to fit over the assembled upper, lower and middle portions 3320, 3330 and
3340 and can then be secured in place, such as, for example, by being elastic, via
heat-shrink or other contraction methods or structures. Adhesive or other bonding
agents can also be used to further improve the connection. The sleeve 3310 provides
for connection of the components but can also have an active agent, which would

provide for a fourth active component.

[00293] Referring to FIG. 89, a foriy-first embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3400. Product 3400
has an outer portion 3420, an upper portion 3430 and a lower portion 3440 that form
three distinct components, which can be formed by tablet compression.
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[00294) Similar to the components of the embodiments described above, the
outer, upper and lower portions 3420, 3430 and 3440 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The outer and lower portions 3420 and 3440 remain
exposed, which allows for timed release of the active agents.

[00295] The outer portion 3420 retains the upper and lower portions 3430 and
3440 as a result of inwardly depending flange 3450. The flange 3450 provides a
mechanical connection or lock to the upper and lower portions 3430 and 3440 and
prevents them from sliding through the outer portion. The flange 3450 may
circumscribe the entire inner opening 3425 of the outer portion 3420 or may be one or
more projections that extend into the inner opening. The size and shape of flange
3450 can be chosen to facilitate assembly, as well as provide increased strength and
regulate release. Assembly of product 3400 is facilitated by initial positioning of lower
portion 3440 in inner opening 3425 of outer portion 3420, followed by moving the
upper portion 3430 into position and then application of the adhesive or other bonding
agent cap or label 3460 over, and sealing, the opening 3425. Alternatively, the label
3460 can partially cover or partially seal the opening 3425 to allow for release of the
active agent in upper portion 3430. The label 3460 can be a layer of adhesive,
bonding agent or the like that is positioned along the top of outer portion 3420 and
upper portion 3430.

[00296] Referring to FIG. 90, a forty-second embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3500. Product 3500
has an outer portion 3520, an upper portion 3530 and a lower portion 3540 that form

three distinct components, which can be formed by tablet compression.

[060297] Similar to the components of the embodiments described above, the
outer, upper and lower portions 3520, 3530 and 3540 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper and lower portions 3530 and 3540 remain
exposed, which allows for timed release of all of the active agents.
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[00298] The outer portion 3520 retains the upper and lower portions 3530 and
3540 as a resuit of inwardly depending flange 3550. The flange 3550 provides a
mechanical connection or lock to the upper and lower portions 3530 and 3540 and
prevents them from sliding through the outer portion. The flange 3550 may
circumscribe the entire inner opening 3525 of the outer portion 3520 or may be one or
more projections that extend into the inner opening. The size and shape of flange
3550 can be chosen to facilitate assembly, as well as provide increased strength and
regulate release. Assembly of product 3500 is facilitated by initial positioning of lower
portion 3540 in inner opening 3525 of outer portion 3520, foliowed by moving the
upper portion 3530 into position. A locking ring 3560 is then actuated or sprung to

~ hold the upper portion 3530 within the outer portion 3520. The means for actuation,

springing or expansion can be via temperature change, chemical or other methods
during the assembly process. The locking ring 3560 can be a single structure that

circumscribes the entire inner opening 3525 or one or more smaller locking members.

[00299] Referring to FIG. 91, a forty-third embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3600. Product 3600
has an outer portion 3620, an upper poriion 3630 and a lower portion 3640 that form
three distinct components, which can be formed by tablet compression.

[00300] Similar to the components of the embodiments described above, the
outer, upper and lower portions 3620, 3630 and 3640 are independently formulatéd to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper and lower portions 3630 and 3640 remain

exposed, which allows for timed release of all of the active agents.

[00301] The outer portion 3620 retains the upper and lower portions 3630 and
3640 as a result of inwardly depending flange 3650. The flange 3650 provides a
mechanical connection or fock to the upper and lower portions 3630 and 3640 and
prevents them from sliding through the outer portion. The flange 3650 may
circumscribe the entire inner opening 3625 of the outer portion 3620 or may be one or
more projections that extend into the inner opening. The size and shape of flange
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3650 can be chosen to facilitate assembly, as well as provide increased strength and
regulate release. Assembly of product 3600 is facilitated by initial positioning of lower
portion 3640 in inner opening 3625 of outer portion 3620, foliowed by moving the
upper portion 3630 into position. A friction ring 3660 is positioned along the inner
surface of the outer portion 3620, which holds the upper portion 3630 within the outer
portion via friction. The friction ring 3660 can be a single structure that circumscribes
the entire inner opening 3625 or one or more smaller friction members.

[00302] Referring to FIG. 92, a forty-fourth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3700. Product 3700
has an outer portion 3720, an upper portion 3730 and a lower portion 3740 that form
three distinct components, which can be formed by tablet compression.

[00303] - Similar to the components of the embodiments described above, the
outer, upper and lower portions 3720, 3730 and 3740 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include exciplents to control the release rates, and can also be coated to
further control the release rates. The upper and lower portions 3730 and 3740 remain
exposed, which allows for timed release of all of the active agents.

[00304] The outer portion 3720 retains the upper and lower portions 3730 and
3740 as a result of inwardly depending flange 3750. The flange 3750 provides a
mechanical connection or lock to the upper and lower portions 3730 and 3740 and
prevents them from sliding through the outer portion. The flange 3750 may
circumscribe the entire inner opening 3725 of the outer portion 3720 or may be one or
rmore projections that extend into the inner opening. The size and shape of flange
3750 can be chosen to facilitate assembly, as well as provide increased strength and
regulate release. Assembly of product 3700 is facilitated by initial positioning of lower
portion 3740 in inner opening 3625 of outer portion 3720, followed by moving the
upper portion 3630 into position. A locking stake 3760 is positioned along the inner
surface of the outer portion 3720, which holds the upper portion 3730 within the outer
portion.
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[00305] Referring to FIG. 93, a forty-fiith embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3800. Product 3800
has an outer portion 3820, an upper portion 3830 and a lower portion 3840 that form
three distinct components, which can be formed by tablet compression.

[00306] Similar to the components of the embodiments described above, the
outer, upper and lower portions 3820, 3830 and 3840 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the release rates. The upper and lower portions 3830 and 3840 remain
exposed, which allows for timed release of all of the active agents.

[00307] The outer portion 3820 retains the upper and lower portions 3830 and
3840 as a result of inwardly depending flange 3850. The flange 3850 provides a
mechanical connection or lock to the upper and lower portions 3830 and 3840 and
prevents them from sliding through the outer portion. The flange 3850 may
circumscribe the entire inner opening 3825 of the outer portion 3820 or may be one or
more projections that extend into the inner opening. The size and shape of flange
3850 can be chosen to facilitate assembly, as well as provide increased strength and
regulate release. Assembly of product 3800 is facilitated by initial positioning of lower
portion 3840 in inner opening 3825 of outer portion 3820, followed by moving the
upper portion 3830 into position. A roll-pin is inserted through the outer portion 3820
and through the upper portion 3830, which locks the upper portion in place.

[00308] Referring to FIG. 94, a forty-sixth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 3900, Product 3900
has a first portion 3920, a second portion 3930 and a third portion 3940 that form three
distinct components, which can be formed by tablet compression to have an
ellipsoidal-like shape for ease of delivery. |

[00309] Similar to the components of the embodiments described above, the first,
second and third portions 3920, 3930 and 3940 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
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further control the release rates. The first, second and third portions 3920, 3930 and
3940 all remain exposed, which allows for release of the active agent for all three of
the portions.

[00310] Product 3900 provides for an adhesive bond between the first, second
and third portions 3920, 3930 and 3940 along inner walls of each portion. To enhance
the connection, additional connection methods, such as one of the bonding techniques
described above, can also be used.

[00311] Referring to FIG. 95, a forty-seventh embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 4000. Product 4000
has a first portion 4020, a second portion 4030 and a third portion 4040 that form three
distinct components, which can be formed by tablet compression to have a cylindrical-
like shape for ease of delivery.

[00312] Similar to the components of the embodiments described above, the first,
second and third portions 4020, 4030 and 4040 are independently formulated to
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
rate, can include excipients to control the release rates, and can also be coated to
further control the reiease rates. The first, second and third portions 4020, 4030 and
4040 all remain exposed, which allows for release of the active agent for all three of
the portions.

[00313] Product 4000 provides for an adhesive bond between the first, second
and third portions 4020, 4030 and 4040 along inner walls of each portion. To enhance
the connection, additional connection methods, such as one of the bonding techniques
described above, can also be used.

[00314] Referring to FIG. 96, a forty-eighth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 4100. Product 4100
has an upper portion 4120, a middle portion 4130 and a lower portion 4140 that form
three distinct components, which can be formed by tablet compression.

55



10

15

20

25

30

WO 2006/055928 PCT/US2005/042216

[00315] Similar to the components of the embodiments described above, the
upper, middle and lower portions 4120, 4130 and 4140 are independently formulated
to achieve a desired rate of release, e.q., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper and lower portions 4120 and
4140 remain exposed, which allows for timed release of the active agents.

[00316] Product 4100 provides for an adhesive bond between the upper and
lower portions 4120 and 4140 and the middle portion 4130. To enhance the strength
of the connection, middle portion 4130 is formed as a biscuit that is inserted within
corresponding openings in the upper and lower portions 4120 and 4140. To further
enhance the connection, additional connection methods, such as one of the bonding
techniques described ahove, can also be used.

[00317] Referring to FIG. 97, a forty-ninth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 4200. Product 4200
has an upper portion 4220, a middle portion 4230 and a lower portion 4240 that form
three distinct components, which can be formed by tablet comprassion.

[00318] - Similar to the components of the embodiments described above, the
upper, middle and lower portions 4220, 4230 and 4240 are independently formulated
to achieve a desired rate of release, e.9., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper, middle and lower portions
4220, 4230 and 4240 all remain exposed, which allows for release of the active agent
for all three of the portions.

[00319] Product 4200 provides for an adhesive bond between the upper and
lower portions 4220 and 4240 and the middle portion 4230. Middle portion 4230 is a
capsule that is disposed within an inner opening 4225 of the upper and lower portions
4220 and 4240. To enhance the connection, additional connection methods, such as
one of the bonding techniques described above, can also be used.
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[00320] Referring to FIG. 98, a fiftieth embodiment of the pharmaceutical product
is shown and generally referred to by reference numerat 4300. Product 4300 has an
upper portion 4320, a middle portion 4330 and a lower portion 4340 that form distinct
components, which can be formed by tablet compression.

[00321] Similar to the components of the embodiments described above, the
middle portion 4330 is composed of distinct portions 4331, 4332 and 4333 that are
independently formulated to achieve a desired rate of release, e.g., a medium rate, a
siow rate and an immediate rate, can include excipients to control the release rates,
and can also be coated to further control the release rates. The middle portion
remains exposed, which allows for release of the active agent for all three of the
portions.

[00322] Product 4300 provides for an adhesive bond between the upper and
lower portions 4320 and 4340 and the middle portions 4331, 4332 and 4333. To
enhance the connection, additional connection methods, such as one of the bonding
techniques described abovs, can also be used. The middle portions can have
diameters smaller than the diameters of upper and lower portions 4320 and 4340 to
form a dumbbell-like shape or can have the same diameters to have a uniform
diameter along the product 4300. The number of middie portions can also be varied.

[00323] Referring to FIG. 99, a fifty-first embodiment of the pharmacsutical
product is shown and generally referred to by reference numeral 4400. Product 4400
has an upper portion 4420, a middle portion 4430 and a lower portion 4440 that form
three distinct components, which can be formed by tablet compression.

[00324] Similar to the components of the embodiments described above, the
upper, middle and lower portions 4420, 4430 and 4440 are independently formulated
to achieve a desired rate of release, e.g., a medium rate, a slow rate and an
immediate rate, can include excipients to control the release rates, and can also be
coated to further control the release rates. The upper and lower portions 4420 and
4440 remain exposed, which allows for timed release of the active agents.

57



10

15

20

25

30

WO 2006/055928 PCT/US2005/042216

[00325] Product 4400 provides for an adhesive bond between the upper and
lower portions 4420 and 4440 thereby encapsulating the middie portion 4430. To
facilitate delivery the assembled product 4400 has a capsule-like shape. To enhance
the connection, additional connection methods, such as one of the honding techniques
described above, can also be used.

[00326] The present invention contemplates a variety of binding approaches to be
used with the applicable embodiments described above or alternatives thereof. In one
embodiment the present invention contemplates use of micro-encapsulated water,
micro-encapsulated adhesives, pressure sensitive adhesives, pressure sensitive films,
rivets, capsule rivets, heat welding, ultrasonic welding, spin welding and/or infrared
welding, alone or in combination with one another. In one embodiment the use of
coating agents on the individual components, upon application of a solvent, such as
water or water:alcohol may themselves act as an adhesive.

[00327] The embodiments described above, in particular those utilizing
mechanical interlocking or a connection structure or a combination of bonding with a
mechanical interlock or a connection structure, have the advantage of being
assembled by various devices that are adapted for efficient assembly of the products.
Such assembly devices can be remotely located, such as, for example, at a pharmacy
or any establishment outside the original manufacturing facility of the individual
components. Additionally, such devices can provide for efficient assembly of multiple
products through various designs based upon the particular method or structure for
connecting the multiple components of the product, such as, for example, a riveting
assembly device.

[00328] The present disclosure contemplates the assembly of the embodiments
described herein at least oceurring by way of a large-scale production and assembly, a
third-party assembly, a pharmacy assembly, such as, for example, through the use of
cartridges, and by patient assembly, such as, for example, by hand. Exemplary
embodiments that can be used for assembly of the products described herein and, in
particular, for assembly of the preferred embodiments described herein are described
in the following related application which has been filed contemporaneously herewith,
and the disclosure of which is hereby incorporated by reference in its entirety:
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“METHOD AND MACHINE FOR PHARMACEUTICAL PRODUCT ASSEMBLY",
Attorney Docket No. 0001752USQ/PUS1714P. Additionally, this application is related
to the following co-pending applications, the disclosures of which are hereby
incorporated by reference in their entirety: U.S. Provisional Application No. 60/629876,
filed November 19, 2004 and U.S. Provisional Application No. 680/631923, filed
November 30, 2004.

[00329] While most of the pharmaceutical products provide for three separate
components, the present invention contemplates the use of any number of separate
components that are interlocked to provide for a single delivery vehicle for a plurality of
active agents, or one active agent in multiple release modes, or combinations thereof.
It should be understood that the present invention is not limited by the type or form of
active agent or the type or form of pharmaceutical or pharmaceutical-like product.

[003301 The pharmaceutical products of the present invention have particular
interlocking shapes, which facilitate the assembly of the resulting single delivery entity
or vehicle. However, the present invention contemplates the use of other interlocking
shapes for the plurality of components, as well as other shapes of the resulting
product, which allow for the delivery of a plurality of components in a single delivery
vehicle, such as:, for example, a screw structure. While the embodiments described
herein show particular numbers of engaging structures or engaging members such as
a single annular ring or two concentrically aligned annular rings, it should be
understood that the present invention contemplates the use of other numbers of
engaging structures or members.

[00331] The present invention also contemplates a delivery vehicle or entity
having a plurality of components that are selectively connectable to each other, such
as, for example, by releasable snap-fit or some other releasable connection. The
present invention further contemplates a delivery vehicle or entity having a plurality of
components that are selectively connected through use of a non-releasable
connection, such as, for example, a non-releasable snap-fit.

[00332] The pharmaceutical products of the present invention can be assembled
and connected by an automated interlocking process. However, the present invention
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contemplates the use of other methods of assembly, including manually. The binding
or connection process, including the speed of the process, allows for the manufacture
of the final dosage form at commercial processing rétes-. The compression process
used in the formation of the pharmaceutical products, as well as the shapes
generated, interlock in such a way that they preferably appear as one entity or delivery
vehicle.

[00333] Functional coating for the pharmaceutical products herein may be
provided for by use of various polymeric coatings which can loosely be divided into
three categories: (1) water soluble polymers useful for rapid dissolve and immediate
release of active agents, (2) water insoluble polymers useiul for controlled release of
the active agents; and (3) pH sensitive polymers for pulsatile or targeted release of
active agents. It is recognized that combinations of all of these carriers may be used
herein. It is also recognized that several of the commercially available
poly(meth)acrylate polymers are pH dependent for the solubility and may fall into both
categories. Most of these pharmaceutically acceptable polymers, as well as a number
of other well known pharmaceutically acceptable coating agents, both for immediate
refease and controlled release are described in detail in the Handbook of
Pharmacsutical excipients, published jointly by the American Pharmaceutical
association and the Pharmaceutical society of Britain. Functional coatings may include
sealing coatings, or top coatings, in addition to controlled release rate coatings.

-[00334] Water soluble polymers generally include but are not limited to,
poly(sthylene oxide), polyvinyl alcohol, polyvinyl pyrrolidone, hyaluronic acid, alginate,
carragenen, cellulose derivatives such as carboxymethyl cellulose sodium,
hydroxyethyl cellulose, hydroxypropylcellulose, hydroxypropylmethyi cellulose,
hydroxypropylmethyl cellulose phthalate, cellulose acetate, cellulose acetate
propionate, cellulose acetate phthalate, starch and its derivatives such as hydroxyethyl
starch, sodium starch glycolate, dextrin, chitosan and its derivatives, albumen, zein,
gelatin, and collagen.

[00335] Water insoluble polymers generally include but are not limited to, polyvinyl
acetate, the celluloses and their derivagtives, such as methyl cellulose, ethylcellulose,
and celiulose acetate propionate,polyetheylenes, and polyvinyl alcohol, noncrystalline
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celiulose, polyacrylate and its derivatives as well as the methacrylates and their
derivfatives, all included in the Eudragit family of polymers available from Rohm
Pharma (Germany}, poly(alpha-r_lydroxy acid) and its copolymers such as poly(o-
caprolactone}, poly(lactide-co-glycolide}, poly(alpha-aminoacid) and its copolymers,
poly(orthoester), polyphosphazenes, poly(phosphoester), and polyanhydride.

[00336] Additionally the functional coatings, which may be a film coat, and which
may be applied by compression or spray drying, may act as a semi permeable barrier
thereby allowing diffusion control of drug release by the water insoluble polymer, or a
partially water-soluble polymer (acting as a release retarding coating). Alternatively
the film coating may control the dissolution rate. Such film coating may, for example,
be composed of polymers which are either substantially or completely impermeable to
water or aqueous media (as noted above), or are slowly erodable in water or aqueous
media or biological fiquids and/or which swell in contact with water or aqueous media
or biological liquids. Suitably the film coat should be such that it retains these
characteristics at least until complete or substantially complete transfer of the active
material content to the surrounding medium. Such film coated tablets are referred to
as functional film coated tablets.

[00337] Film coats comprising polymers which swell in contact with water or
agueous media may swell to such an extent that the swollen layer forms a relatively
large swollen mass, the size of which delays its immediate discharge from the stomach
into the intestine. Film coats may typically have an individual thickness of 2 microns fo
10 microns.

[00338] Suitable polymers for film coats which are relatively impermeable to water
include hydroxypropyl methyiceltulose polymers for example the Methocel® series of
polymers mentioned above, for example Methocel K100M, Methocel K15M; the
Eudragit® series of polymers, Aquacoat® and used singly or combined, or optionally
combined with an Ethocel® polymer. Anocther polymer suitable for coating is
SURELEASE® which is an aqueous ethyicellulose dispersion . This can be obtained
from COLORCON a division of Berwind Pharmaceuticals Services, Inc. Additionally, a
mixture of SURELEASE polymer or other suitable partially permeable polymer, and a
pore forming material for example OPADRY (trade mark} clear (YS-2-7013), again
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obtainable from COLORCON, can be used. One suitable range of application is from
about 3 to about 5% by weight of coating on a tablet.

[00339] The coating, if present, can optionally contain additional pharmaceutically
acceptable excipients such as plasticizers, dyes, etc. One suitable plasticizer is
hydrogenated castor oil may be combined with the coating polymer. The film coating
may also include conventional binders, fillers, lubricants, colorants such as iron oxides
or organic dyes and compression aids etc such as Polyvidon K30®, magnesium
stearate, and silicon dioxide, e.g. Syloid 244®.

[00340] As noted herein the pharmaceutical products of the present invention may
be prepared by compressing suitable ingredients (e.g. the pharmaceutical
composition} to form a compacted mass, which comprises the core of the dosage form
(also referred to herein as "tablet core” or "matrix”). This may be prepared using
conventional tablet excipients and formulation compression methods. Thus, the core
typically comprises the active agent or agents along with excipients that impart
satisfactory processing and compression characteristics such as one or more diluents,
binders, and/or lubricants. Additional excipients that may form patt of the core of the
device include one or more disintegrants, flavourants, sweeting agents, glidants,
colorants, release modifying agents and/or solubilising agents such as surfactants, pH
modifiers, and complexation vehicles, absorption enhancers, plasticizers, dissolution
modifying agents, and processing aids. It is recognized that some of these excipients
are suitably used for matrices which result from injection moiding the components, or
axtrusion of the active agent, e.g. with a polymer or polymeric blend.

[00341] Typically the active agent and excipients are thoroughly mixed prior to
compression into a solid core. The core of the device may be formed by standard, weil
known wet granulation or dry granulation methods, and then compressed, or
alternatively by direct compression from the composition mixture.

[00342] The core may be produced according to any desired pre-selected shape
such as bi-convex, bi-concave, concave-convex, hemi-spherical, near herni-spherical,
round, oval, generally ellipsoidal, oblong, generally cylindrical or polyhedral, e.g. a
triangular prism shape, and all of those as also described herein
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[00343] The core may be coated with a functional coating, and overcoating as
described herein by any pharmaceutically acceptable coating method. Examples of
such methods inciude coating methods such as disclosed in US Patent No. 5,004,614,
film coating, sugar coating, spray coating, dip coating, compression coating, and
electrostatic coating. Typical methods include spraying the coating onto the tablet
core in a rotating pan coater or in a fluidised bed coater until the desired coating
thickness is achieved.

[00344] As noted above, the pharmaceutical products are suitably manufactured
through use of compression to form the individual components. However, the present
invention contemplates formation of the different components by other methods as
well, such as, for example, injection molding. Additionally, the components of a
product can be formed by a combination of processes such as, for example,
compression molding one component and injection molding another component.

[00345] By forming this multi-component tablet (e.g., two, three or more distinct
components that form one multi-functional product), the final dosage form can have up
to 4, or 6 or even more possible modes of release (and variations thereof where more
components are being used) at the various stages of the gastrointestinal (Gl) track.
The pharmaceutical products are consumed as one entity and travel through the Gi
tract, with each component releasing the active agent at a desired point either through
use of the core matrices alone, optionally in combination with a contolled release
coating or a functional coating; the core composition in combination with excipients to
produce a controlled release, modified releass, or delayed release core, optionally in
combination with functional coatings or controlled release coating agents, as deemed
necessary or desirable. This allows for targeting of each of the desired sites of bio-
availability, and controlling the rate of release of the different active agents.

[60346] For additional exemplification of the invention, a plurality of sub units, e.g.
the individual solid sub-units may comprise the same or a different drug substance.
Each sub-unit may contain the same drug substance but release the contents into the
gastro-intestinal tract of the patient at a different rate, at different times after
adrninistration to the patient or at ditferent places in the patient’s gastro-intestinal
system. Alternatively each sub-unit may contain a different drug substance, each of
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which may be released at the same or a different rate or time after administration or
place in the patient’s gastro-intestinal system.

[00347] For example two or more sub-units may each contain different drug
substances, and/or different drug substance formulations, and/or the same drug in
different formulations, so that a combination of two or more drug substances or
formulations may be administered to a patient. The dosage form of this invention
enables the assembly together of these sub-units or individual components, which
differ in their drug content and/or drug content release characteristics to provide a
dosage form tailored to specific administration requirements.

[00348] The dimensions and shape of each of the sub-units and hence of the
overall assembled dosage form may be determined by the nature and quantity of the
material to be contained therein and the intended mode of administration and intended
recipients. For example a dosage form intended for oral administration may be of a
shape and size similar to that of known capsules intended for oral administration. The
dosage form is particularly suitable for presentation as an oral dosage form containing
one or more drug substances suitable for oral administration, and appears to be
suitable for all types of such drug substance.

[00349] The sub-units may differ from each other in their drug content release
characteristics, and this may be achieved in various ways as has been described
herein. For example one or more solid sub-units may be substantially immediate
release, i.e. releasing their drug contents substantially immediately upon ingestion or
on reaching the stomach.

[00350] For example one or more solid sub-units may be sustained-release sub-
units. For example one or more solid sub-units and/or capsule compartments may be
pulsed-release sub-units for example reieasing their drug content at a specific
predetermined point in a patient’s gastro-inisstinal system. This may be achieved by
the use of polymer materials which dissolve or disperse only at defined pH
environments, such as the above mentioned polymers, or certain Eudragit® polymers,
for instance Eudragit E100 which is acid fabile.
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[00351] It should be understocd that features of one of the exemplary
embodiments may be used with features of another exemplary embodiment. Also, the
plurality of components are preferabI'y solid so as to facilitate the interlocking
connection and strength of the product.

[00352] In the aiternative to compression of the desired tablet shapes,
microcellular foam technology for the production of pharmaceutical tablets having the
desired shapes, such as those described in WO 03/057197, published 7/17/03, whose
disclosure is incorporated herein by reference may be used.

[00353] It should be noted that the terms “first”, “second”, “upper”, “lower”,
“middle” and the like, are used herein to modify various elements. These modifiers do
not necessarily imply a spatial, sequential, or hierarchical order to the modified
elements unless specifically stated. It should be further understood that the
embodiments described herein contain various features that the present invention
contemplates can be interchangeable between the embodiments.

[00354] “Pharmaceutically acceptable agents”, or “medicaments”, or “actives”
includes, but is not limited to, drugs, proteins, peptides, nucleic acids, nutritional
agents, as described herein. This term inciudes therapeutic active agents, bioactive
agents, active agents, therapeutic agents, therapeutic proteins, diagnostic agents, or
drug(s) as dsfined herein, and follows the guidelines from the European Union Guide
to Good Manufacturing Practice. Such substances are intended to furnish
pharmacological activity or other direct effect in the diagnosis, cure, mitigation,
treatment, or prevention of a disease or to affect the structure and function of the
body. The substance may also include a diagnostic agent, such as an imaging agent
and/or a radioactive labeled compound. Thsir use may be in a mammal, or may be in
a human. The pharmacological activity may be prophylactic, or for treatment of a
disease state. Tha agents herein include both small molecule therapeutics, as well as
peptides and proteins. The pharmaceutical compositions described herein may
optionally comprise one or more pharmaceutically acceptable active agent, bioactive
agent, active agent, therapeutic agent, therapeutic protein, diagnostic agent, or drug(s)
or ingredients distributed within. The person skilled in the art will appreciate that a
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therapeutically effective amount of the active agent will depend on the patient's age,
size, severity of disease and other medication.

[00355] As used herein the term’s "pharmaceutically acceptable active agent”,
“pharmaceutically active agent”, “active agent”, drug moiety" or "drug” are used
interchangeably.

[00356] Water solubility of an active agent is defined by the United States
Pharmacoepia. Therefore, active agents which meet the criteria of very soluble, freely
soluble, soluble and sparingly soluble as defined therein are encompassed this
invention.

[00357] Many active pharmaceutical agents, including drugs and prodrugs, have
been formulated as orally deliverable dosage forms providing sustained release (SR)
(otherwise known as slow release, extended release or modified release (MR)) of such
agents over a period of time effective to permit once daily administration. A well-
known system for formulating such dosage forms involves a matrix comptising a
hydrophilic polymer wherein the agent is dispersed; the agent Is released over a period
of time in the gastrointestinal tract upon dissolution, or erosion of the matrix.

- Sustained-release dosage forms comprising such a matrix system are conveniently

prepared as compressed tablets, also described herein as "matrix tablets".

[00358] As used herein, the term "sustained release” or “modified release” refers
to the gradual but continuous release over any extended period of an active agent
after oral ingestion, in contrast to a release which is pulsed or delayed to deliver at
different points in time, or within the Gl tract at particular discrete points. For SR or
MR release, the release starts when the formulation reaches the stomach and starts to
disintegrate/swell/dissolve/erode. The release will continue over a pericd of time and
may continue throughout the small intestine and after the formulation reaches the
large intestine. A delayed release will typically provide a point in the GI tract other than
the stomach where the active agent is released. in a pulse system, more than one
discrete pulse or release of the active agent is seen, such as formulations produced by
Advances or Flamel. These delayed or pulse system typically occur when the pH
changes, such as from the stomach to the smali instestines allowing the coating
agents to be removed and release the active agent, alternatively over a period of time
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the functional or release coating will degrade to release the active agent. Other art
recognized techniques to produce delayed or pulsed release of active agents are
known and encompassed within the scope of this invention.

[00359] It is recognized that the Figures use the term “as a controlled rate of
release, such as a slow-rate, or a medium-rate of release, or an immediate-rate of
release.” The immediate-rate of release is a standard, immediate (IR)
dissolution/disintegration and release of the active agent from the core matrix. The
terms slow-rate or medium rate of release are merely illustrative of the controlled
release, modified release or delayed release dissolution and disintegration of the core
matrix as compared to an immediate release of the same active from an IR core tablet.
The use of slow or medium rate are meant to designate differing rates of release of an
active or multiple actives from a multi-component dosage form and are not meant as a
limitation on the figure embodiments. As noted herein, all of the individual components
contained within a solid multicomponent dosage form herein may all be IR release, all
controlled release, all modified release, all delayed release or all pulse release, or
used in any combination thereof including with a placebo component.

(003601 When used herein "substantially all* means more than 85%, preferably
mote than 90%.

[00361] Suitable drug substances can be selected from a variety of known
classes of drugs including, but not limited to, analgesics, anti-inflammatory agents,
anthelmintics, anti-arrhythmic agents, antibiotics (including penicillin's), anticoagulants,
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive

agents, antimuscarinic agents, antimycobactefial agents, antineoplastic agents,

immunosuppressants, antithyroid agents, antiviral agents, anxiolytic sedatives
(hypnotics and neuroleptics}, astringents, beta-adrenoceptor blocking agents, biood
products and substitutes, cardiac inotropic agents, corticosteroids, cough
suppressants (expectorants and mucolytics), diagnostic agents, diuretics,
dopaminergics (antiparkinsonian agents), haemostatics, immunological agents, fipid
regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitenin
and biphosphonates, prostaglandins, radiopharmaceuticals, sex hormones (including
steroids), anti-allergic agents, stimulants and anorexics, sympathomimetics, thyroid
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agents, PDE IV inhibitors, NK3 inhibitors, ppar agents, NK-2 inhbitors, CSBP/RK/p38
inhibitors, antipsychotics, vasodilators and xanthines.

[00362] A description of these classes of drugs and a listing of species within
each class can be found in Martindale, The Extra Pharmacopoeia, Twenty-ninth
Edition, The Pharmaceutical Press, London, 1989, the disclosure of which is hereby
incorporated herein by reference in its entirety. The drug substances are commercially
available and/or can be prepared by techniques known in the art.

[00363] The components are generally described as having active agents, but
could be formed without an active agent, e.g., a placebo, io complete the geometry or
streture of the product. Additionally, the products described herein are referred to
generally as pharmaceutical and/or pharmaceutical-like products but are also intended
to include nutraceuticals, medical foods, vitamins, minerals, OTC medications,
veterinarian products, personalized sports nutrition, personalized medicine, micro
ingredients andfor' nutritional products.

[00364] All publications, including but not limited to patents and patent
applications, cited in this specification are herein incorporated by reference as if each
individual publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.

[00365] The present invention having been thus described with particular
reference to the preferred forms thereof, it will be obvious that various changes and
modifications may be made therein without departing from the spirit and scope of the
present invention as defined herein.

[00366] The above description fully discloses the invention including
preferred embodiments thereof. Modifications and improvements of the
embodiments specifically disclosed herein are within the scope of the following
claims. Without further elaboration, it is believed that one skilled in the area
can, using the preceding description, utilize the present invention to its fullest
extent. Therefore, the examples herein are to be construed as merely
illustrative and not a limitation of the scope of the present invention in any way.
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The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows.
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CLAIMS

1. A pharmaceutical product comprising:

a plurality of solid tablet components, wherein at least two of said plurality of solid
tablet components have active agents, the pharmaceutical product being produced by a
process of independently forming said plurality of solid tablet components by compression
molding and assembling said plurality of solid tablet components into a single delivery

vehicle.

2. A product according to claim 1, wherein at least one of said plurality of solid tablet

components has a sealing coat on a portion thereof.

3. A product according to claim 1, wherein at least one of said plurality of solid tablet

components does not have an active agent.

4. A product according to claim 1, wherein said plurality of solid tablet components

are interlocked via a mechanical connection and an adhesive.

5. A product according to claim 1, wherein at least one of said plurality of solid tablet

components is enclosed when the single delivery vehicle is assembled.

6. A product according to claim 1, wherein a first of said plurality of solid tablet
components is isolated from a second of said plurality of solid tablet components by a third

of said plurality of solid tablet components when the single delivery vehicle is assembled.
7. A method of producing a pharmaceutical product, the method comprising:
independently forming a plurality of solid tablet components via compression molding,
wherein at least two of said plurality of solid tablet components have active agents; and

assembling said plurality of solid tablet components into a single delivery vehicle.

8. A method according to claim 7, further comprising coating at least one of said
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plurality of solid tablet components.

9. A product according to claim 1 or a method according to claim 7, wherein said

plurality of solid tablet components are interlocked via a mechanical connection.

10. A product according to claim 1 or a method according to claim 7, wherein said
plurality of solid tablet components are interlocked via a connection selected from the
group consisting essentially of a rivet, a locking pin mechanism, a snap-fit, a screw-fit, a
pressure sensitive compression, an injection molded locking pin, banding, shrink
wrapping, injection mold gluing, ultrasonic welding, lasers, microwaves, heat, friction

welding, and any combinations thereof.

11. A product according to claim 1 or a method according to claim 7, wherein said
plurality of solid tablet components are interlocked via a connection using a material
selected from the group consisting essentially of PEG, HPMC, gelatin, starch, gum, chicle,
latex sap from the sapodilla tree, natural rubber, gum base, natural resin, sorva, jelutong,
wax, cheese wax, chewing gum wax, butyl, polyisobutylene rubber, beeswax, carnauba
wax, microcrystalline wax, food grade adhesive, sugar-based edible adhesive, envelope
grade adhesive, printed ink, shellac, hot melt food grade glue, epoxy,
methylcellulose/hypromellose polymeric derivative overcoat, dental adhesive, quick

dissolving film, heat sensitive film, and any combinations thereof.

12. A product according to claim 1 or a method according to claim 7, wherein said

plurality of solid tablet components are interlocked via an adhesive.

13. A product according to claim 12 wherein the adhesive is a functional coating,

14. A product according to claim 13 wherein the functional coating is an overcoating of

a core matrix with a methylcellulose/hypromellose polymeric derivative.

15. A product according to claim 14 wherein the methylcellulose/hypromellose is

wetted with water or a water;alcohol solution.
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16. A product according to claim 1, wherein said plurality of solid tablet components
are three solid tablet components, and wherein the three solid tablet components are an
upper component, a lower component, and a middle component between the upper and

lower components.

17. A product according to claim 16, wherein the middle component is narrower than
the upper and lower components so that an interlocking interface 1s formed amongst the

upper, middle and lower components when formed together.

18. A product according to claim 16, wherein the upper component and the lower
component each have a recess, and wherein the recesses conform to the shape of the

middle component.

19. A product according to claim 16, wherein the middle component has a shape

selected from the group consisting of oval, round, and rectangular.

20. A pharmaceutical product comprising:

a plurality of independent solid tablet components, each of said plurality of independent
solid tablet components comprising pharmaceutically acceptable ingredients, wherein at
least two of said plurality of solid tablet components further comprise active agents,
wherein each of said plurality of solid tablet components are compression molded
individually and assembled into a single delivery vehicle, thereby forming the
pharmaceutical product, each of said plurality of solid tablet components retaining its
individual shape in said pharmaceutical product, and

wherein said plurality of solid components are assembled with a mechanical connection, an

adhesive, or a combination thereof.
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