WD 2006/ 055928 PCT/ US2005/ 042216 PHARVACEUTI CAL PRODUCT RELATED

APPLI CATI ONS [0001] This application is related to, and clainms priority in
co-pending U. S. Provisional 5 Application Serial No. 60/661,552, filed
March 14, 20090 2096/855028S. Provi si onal Application Serial Ner&2e84Hn ﬁ
filed Novenber 19, 2004, the disclosures of \/\hi ch are incorporated ere| n
by reference. BACKGROUND OF THE INVENTION 10 1. Field of the Invention
[0002] The present invention r"e'ﬂ%@@éoﬁb”%ﬁa@@&’ﬂ cal and

pharmaceutical -1i ke products. Mire particularly, the present invention
relates to I|v f an active agent in a pharmaceutical and
phar maceut | @Tgﬁé\ﬁf lp S15 2. Descri ption of Related Art [0003] The

delivery of active agents or nedicines can be problematic because of the

di spl easure dP0M}dhisanplination isgeltadip andiciaims griemy inAsdrendingdhs. Provisienal s
particul arl yﬂpbk&t)oﬂ"é@ﬁél\ﬁ) Bb/86REES, mléafméfeﬁwaédos%m tPFb%bsfoﬁ’ﬂ.EP” 20 [0004]

Cont enpor ary net hods _of |ver|ng$ac ive agents Include ta ts and

capsul es. TatﬂP@{'C%ﬁ'ﬁrrhﬁP%tNPr B0/§29.828. itedNayembgr 1 2084 e diseloghreseftwhich

conpressi on ts ReskpolakiRi Merbih b5 réfB@nhedli ent into the tablet ingredients. After
m xi ng to achieve ﬁormgenelty, the tablets are formed in the desired shape.

25 [0005] Contenporary capsul e manufacturing includes inserting an active

agent, typlgg@l{@g@m[g@pjﬁﬂgmvm|w form into a capsule, e.g., a hard
capsul e made from gelatin or starch, which is then seal ed, such as through

appl i catPon of a second capsule sheII an additional outer coating, and
addi tional | yf, confFaidofahdpehtea 30 [0006] These contenporary delivery
structures or vehicles suffer fromthe drawback of bei ng limted to the use
of conpat i bl 402} iThe peagent ibvertine selatpe i Riasvacaudcalas®d |inited to

pharmaceutical-iike products. More particularly, the present invention relates to the
delivery of an active agent in a pharmaceutical and pharmaceutical-like product.
15
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 plurality of medications must be taken.
20
[0004] Contemporary methods of delivering active agents include tablets and
capsules. Tablet manufacturing includes wet granulation or direct compression to add
the active ingredient into the tablet ingredients. Aftar mixing to achleve homogeneity,
( the tablets are formed in the desired shape.
25
[0005] Contemporary capsule manufacturing includes inserting an active agent,
typically in powder or pellst 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.
30
[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.



a selected release rate for the active agent or agents. | WO 2006/ 055928
PCT/ US2005/ 042216 [0007] Accordingly, there is a need for a pharnmaceuti cal
product and a process for nanufacturing a pharmaceutical product that

el i m nat es tgsfﬁ) Qésgwlgacks of the contenporary pharnaceutical delivery
structure or "Wen'€1%7%5 SUMARY OF THE | NVENTI ON [ 0008] | PCT/HSmps/@bjlect of

the present invention to provide pharmaceutical and/or pharmaceutical-Iike
products. 10 lt. is another opject of the present invention to provide
B o ocess T oMk ot RoR s s heslior € ANReR oR AT ik B PRSPSH Pk
product s. [ Ombflfatiuringa ahhmidceaticapsrbait that elirhigatps epeadrawbaeiaidfewe t 0 provi de
such products_and their, 15 ma{nu{j%ituri nlg%lprocesns that allow for delivery of
a plurality STEPYeY Riyumageuticapelyery SIyelira Of V§NIGlS-¢ 1 her obj ect of the
present invention to provide such products and their manufacturing process
t hat al Igw for greater selectivity of release rates for nultiple active
agents. 20 [0012] These and ot her objects and advantages of the present

i nventi on aSEMpARY QETHEDWVENIIIONal ity of conponents that are interl ocked
into a single delivery entity or vehicle. Sealing coats can al so be used

with the different conponents to further provide for control of the release

rates of eacl0008] kkeardbbjédtiobthe ResBpDIRGHtSN toASrolife pRd rmabhdicalamnd/ok ur t her
obj ect s, advaﬁlt ﬁ_ges an@_feat#’rgs of the present invention will be
under st ood b"FEREFEIGBEIKEPIOHES: of | owi ng: 30 BRI EF DESCRI PTI ON OF THE

DRAWNG® [0014] FIG 1 is a plan view of a first enbodi nent of a
har maceuti c oduct  of e resent | nvention; WO 2006/.055928
IF;CTI US2005/ oﬁ@gﬁ;lt 93 anocther owact onhe present Enventﬂm tg ?)rov%e a procass for me%ng

( such pharmaceutical and/or pharmaceutical-like products.

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

[0011] Itis 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.

20
[0012] These and cther 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.
- 25

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

30 BRIEF DESCRIPTION OF THE DRAWINGS

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



[0015] FIG 2 is an exploded view of the pharmaceutical product of FIG 1;
[0016] FIG 3 is a cross-sectional view of the pharnaceutical product of
FIG 1; 5 [0017] FIG 4 is a side view of the upper portion of the

phar maceut i cwlo poesksess of FIG 1; [0018] FIG 5 is a plag.yj e upper
portion of the pharmaceutical product of FIG 1; 10 [OOIBT%JE?%\%?%Z#IE a plan
view of the mddle portion of the pharnmaceutical product of FIG 1; [0020]

FIG 7 is an [66H] (iRd i¥ianwxpibded des ohitle phbothicemtithl mbdwt phRiGraceut i cal 15
product of the present invention; [0021] FIG 8 is an expl oded view of a
third enbodi mrent of a pharnmaceutical product of the present invention; 20

[0022] FIG 8080163 R %Rl drekeckedtiohsl Gbw anthal [E;h&rrnﬁh%buml grobasioneid. 1t he .
pharmaceutical product of FIG 1; [0023] FIG 8b is a cross- sectional view

of the pharmaceutical product of FIG 8a; 25 [0024] FIG 9 is a plan view of
a fourths enbg[dom HGY 15% SIS BEMb upFer ﬁéhﬁbﬂ%ﬁhe@fhairﬁ&euﬁ&a%ﬁﬁhct'o’fwe”t 1on;

[0025] FIG 10 iS an exploded plan view of the pharnaceutical product of
FIG 9; 30 [ 6] FIG 11 is a perspective view of a fifth enbodi mrent of a
pharmaceutical product of the present invention; [0027] FIG 12 is an
expl oded pl an view of the pharmaceutical product of FIG 11, 3 WO

2006/ 055928 HOFISFIBST isaplareview gbthe|upper@ortiog of Hephgraaceytiealpetiuet o xt h
enbodi ment ofgg phar maceutical product of the present invention; [0029]
FIG 14 is an expl oded pl an view of the pharmaceutical product of FIG 13;
5 [0030}%FIG 15 is a plan view of a seventh enbodi nent of a pharmaceuti cal

pr oduct " of E@lﬂ?rﬁé%"%d {RiEAb PinelABE bofibPor h8 phamteieel A BET spect i ve

vi ew of the p maceut | ca roduc

(

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

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

20 [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 pharmaceutica! product of FIG, 8a;

25 [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;

30 [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;



10 FIG 15; [0032] FIG 17 is a cross-sectional view of the pharnaceuti cal
product of FIG 15; [0033] FIG 18 is a plan view of an ei ghth enbodi nent
of a pharmaceutical product of 15 the present invention; [0034] FIG 19 is
an expl oded may mpeeiséz¢e vi ew of the pharmaceutical produc ,&i’ FI G 18; 20
[0035] FIG 20 is a plan view of a ninth enbodi nent of a %ﬁ NaeuHeT e al
product of the present invention wthout the band; [0036] FIG 21 is a top

view of the p2BEICRUBIEAblapMEMSTt dith Blmbedidit i JHaAddeufidabproddctios than
expl oded pl an_view of .t he pharnmaceutical product of FIG 20; [0038] FIG 23

f .t
is atop vieWSP™MEMUAI e portion of the pharmaceutical product of FIG
20; 30 [0039] FIG 24 is a plan view of the pharmaceutical product of FIG

20 with the : 0040] FI 4a is a an view of a tenth odi ment of a
phar maceut i cg&ﬁg} 5@%89 % ”e’fqﬁd rpgé’é’l'ﬁ“’ ?ﬁb%ﬁ'ﬂ?’ﬁﬁ?e‘&m?'cﬂﬁo‘?ﬁ@t qf 'ﬁ&)é?'? to the
enbodi mept of FIGS 20-24 but with the band in a vertical direction; 4 WO
20061055928 PCT/ US2005/ 042216 [0041] FIG 25 is a top plan view of an

el event h enb&WSRERIG. 3P ina plepviened @ seventh epogdiment offa phisamacastieal Prodyeiadit i on; 5
[0042] FIG %@Oﬂrése?iﬂir@érﬁtldh,dw perspective view of the pharnmaceutical product
of FIG 25; [0043] FIG 27 is a cross-sectional view of the pharmaceuti cal
product of FIG 25; 10 [0044] FIG 27a is a cross-sectional view of an

alternative gsuayF®RNG i9hn blfodddhRrPBERM WiehPof thé Pﬁ%ﬁwﬁc&fticﬁ!p%du%ﬁéf [2045]

FIG 28 is an expl oded perspective view of a twe enbodi nent of
phar mackut i c&lGplfoduct of the present invention; 15 [0046] FIG 29 is a plan
vi ew of the pharmaceutical product of FIG 28; [0047] FIG 30 is a first

cross-sectional view of the pharmaceutical product of FIG 28, 20 [0048]
FIG (31 is al¥B3bRtE.dds s cxsstspetiennl aveo) toe Poarmapetdicalredue efdt'Cpt@duct of

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

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

20 [0035] FIG. 20 is 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;
25 [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;

30 [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;



FIG 28; [0049] FIG 31 ais a plan view of an alternative enbodi nent of the
phar maceuti cal product of FIG 28; 25 [0050] FIG 31 b is a first
cross-sectional view of the pharmaceutical product of FIG 31 a; [0051]

FIG 31 c iswd 566 cross-sectional view of the pharmac i.cal product of
30 FIG 31 a; [005625?%% G 32 is an expl oded perspective vﬁgwug%ﬂosé&tzﬂﬁrteenth
enbodi nent of a pharmaceutical product of the present invention; 5 WO

2006/ 055928 PCTI US2005/ 042216 [0053] FIG 33 is a cross-sectional view of

t he pharnaceuytjcal_product of FIG 32; 0054] FIG 34 is an expl oded
per sgecti ve &bmﬁgf&aﬁ‘ﬁﬁﬁ?@@ﬁf‘”‘e@’ 88iefﬂ[¥ﬁ‘f'th bﬁd'"]@ﬁﬁ?fr?aM?‘Pﬁ%!?‘C%r oduct of

the present igiRist bfQRe plesbR@PRhiid;G 35 is a cross-sectional view of the
pharmaceutical product of FIG 34; [0056] FIG 36 Is an.expl oded

perspective view of a fifteenth enbodi nent of a pharnaceutical product of
the present i [PU@FF‘I@.“ZG i$ AnleRBeddd Farépective Visw 8f thb gﬁaﬁﬂa%%ﬁ%fal Bro8uct of _

phar maceuti cal product of FIG 36; (0058] FIG 38 is a first cross-sectional
vi ew of the p‘ﬂﬁr%’%ceuti cal product of FIG 36; 15 [0059] FIG 39 is a second
cross-sectional view of the pharmaceutical product of FIG 36; (0060] FIG
3%9a is a plan view of an alternative enbodi nent of the pharnaceuti cal

product of FIM4BEFICRY ipasags-gectipnapgpwiosthe phpgasedticat produgt of F&w287 t he
pharmaceutical product of FIG 39a; [0062] FIG 40 is a plan view of a

si xteent h enbodi rent of a pharmaceutical product of the present invention;
25 [0063P FI d0044] FIG. 2ie ierpressegciinahview etaroditemative pmbagioent ¢fdke product of

FIG 40; [O %}mﬂgdﬁé%aﬁlé%dhlél%m%?%w ew of the upper portion of the

phar maceutical pro

(

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

15
[0046] FIG. 29 is a plan view of the pharmaceutical product of FIG. 28;

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

20 [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;
25
[06050] 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
30 FIG. 31a;

[0052] FIG. 32 is an exploded perspective view of a thirteenth embodiment of a
pharmaceutical product of the present invention;



30 [0065] FIG 42 is an expl oded perspective view of a seventeenth

enbodi nent of a pharmaceutical product of the present invention; [0066]
FIG 43 is a plan view of the pharmaceutical product of FIG 42; 6 WO
2006/ 055928 R{dhhden8ld9s 042216 [0067] FIG 44 |s a first cross-sectional

vi ew of the pharmaceuiical product of FIG 42; [0068] FI &CTAS2008/042286cond
cross-sectional vi ew of the pharnmaceuti cal product of FIG 42; 5 [0069] FIG

46 is an expl fand

phar maceut | GG B B rfs sV%f*ﬁé“ea"ﬁP'e?%&@ﬁ%ﬁﬁ%&%m‘aﬂkﬁ%’f‘“ﬁ.352 a plan
vi ew of the phar ITB.CEUtI cal product of FIG 46; 10 [0071] FIG 48 is a first
Cross-sectio i t.he Lcal. prod E 0072] FIG
49 is a secoﬂgb ﬁo@g gjélg'tei?‘on ‘38%%3%%&@%@8@3?ﬁ@?@g{@glﬂ%d' b(():’{ of FIG
46; 15 [ 0073]pharrcaceslical praducieot thapresentveptiant i ve vi ew of a nineteenth
enbodi nrepgt of a pharmaceutical product of the present invention; [0074]
FIG 51 i's a plan view of the pharmaceutical product of FIG 50; 20 [0075]
FIG 52 is a [0033tFIGr 85 s-sswoss-aavtibnal view ob fhet gharmduticat protiuctadf Fi&.@dyuct  of
FIG 50; [0076] FIG 53 is a second cross-sectional view of the
pharmaceutical product of FIG 50; 25 [0077] FIG 54 is an expl oded
perspective \V0056]CIGa36 lsexni axplobed plrepiativnviewfof a fiftgeral smbeditintadf apr oduct  of

t he present venti o 0/8] ,EIG 55 .is | an vi ew of the pharnmaceuti cal
product of FI% u%al%am;giof,ghe@re%tfryegmﬁrst cross-sectional view of the
phar maceapti cal. pr oduct of FIG 54; [0080] FI G 57 is a second

cross-sectio f.th har cal uct of G,.54; 7 WO
2006/ 055928 E@?ﬁé%yog?@@éi'g"'er’g’g@'ﬂp frpacel P%"da tof E@ Bectional view of
an a(t ernative enbodi nent of the phar maceut i cal product of FIG 54; [0082]

FIGS. 54" thr 57' are expl oded, n, and cross-sectional Vviews
another 5 al ﬁ%ﬁgﬁd‘f'ﬁvéa SENSR) WSGBF"E)@?:@%WQFWW?@HT'C%P@H%@ B1G. |3F5G 54;

15 [0059] FIG. 39 is a second cross-sectional view of the pharmaceutical product of FIG. 36;

(00601 FIG. 39a is a plan view of an alternative embodiment of the pharmaceutical
product of FIG. 36;

20 [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;

25 [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;

30 [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;



[0083] FIG 57a" is a cross-sectional view of another alternative enbodi nent
of the pharmaceutical product of FIG 54; 10 [0084] FIG 58 is an expl oded
perspective view of a twenty-first enbodi ment of a pharmaceutical product
of the presegl ik pon; [0085] FIG 59 is a plan view of the

phar naceut i cal prz)ogtgj% of FIG 58; 15 [0086] FIG 60 is a{i/pp0si42216
cross-sectional view of the pharnmaceutical product of FIG 58; [0087] FIG

61 is a secongeera9a: 466l Mok RMIRI Jie oPfig bRamRibItR! pBaRY UEEIcOh2F! G
58; 20 [0088] FI 61 a is a cross-sectional view of an alternative

enbodi nent of the pharnmaceutical product of FIG 58; [0089] FIG 61 b is a
Cross-sectio i i g i i : .
;@bsﬁﬂ e, 2 is B %gké géscﬂ%%gugr%gﬁ%ﬁﬁﬂiﬁﬂéc&%cél Bfoduct of FIG. 42;

phar maceutic product of FIG 61 c IS a cross-sectional
vi ew of another alternative enbodi nrent of the pharmaceutical product of

FIG 58; [ 00 I e J : r jve

enbodi mer?t ofgl@ﬁg l--(F@Ot(éelpﬁz@iqarn nagrgg?(?égw%?g%ﬁ%‘?%o?g Ep@%l&@enﬁﬁgwég% 62 is
an expl oded ppharmadestica praguctod thepresendinenrtigbodi nent of a pharmaceuti cal
product of the present invention; 8 W 2006/ 055928 PCT/ US2005/ 042216 [0093]
FIG 63 is a plan view of the pharmaceutical product of FIG 62 wthout the
rivet; [0094][0070}FIG447 s asplan view-of thetphemadceuticalprofiudt loé Fith@6naceut i cal
product of FIG 62 with 5 a portion of the rivet; [0095] FIG 65 is a
cross-sectional view of the pharmaceutical product of FIG 62 with - the
rivet | aoked;[00T1][FOGOE] iskd fiEst dbbss-secanabvipl otlibd phhmmaceutnal plodact ohEd. et hi r d
enbodi nent of a pharmaceutical product of the present invention; [0097]
FIG 67 is a plan view of the pharmaceutical product of FIG 66 wthout the
ri ve(t ; [0072] FIG. 49 is a second cross-sectional view of the pharmaceutical product of

FIG. 46;

15 {0073] FiG. 50 is an exploded perspective 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;
20 [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 product of
FIG. 50;

25 [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;
30 [0079] FIG. 56 is a first cross-sectional view of the pharmaceutical product of FIG, 54;

[0080] FIG. 57 is a second cross-sectional view of the pharmaceutical product of
FIG. 54;



15 [0098] FIG 68 is a cross-sectional view of the pharnmaceutical product of
FIG 66 with a portion of the rivet; [0099] FIG 69 is a cross-sectional
view of the pharmaceutical product of FIG 66 with 20 the rivet Iocked

[ 00100] FIG ‘ﬁsgﬂ gexpl oded cross-sectional view of a tvven%%

embodi ment o armaceutical product of the present invEhP “5"‘2‘321f00101]
FIG 71 is a cross sectional view of the pharmaceutical product of FIG 70;

[00102] FI G [08811FI@nsRXielaafiesd-seensiat i bi anatervdtowembodinenestite fi f t h
enbodi mrent of, _a phar {;‘%CEUU C Ié(groduct of the present invention; 30 [00103]

FIG 73 is a p@m gredug &% onal view of the pharmaceutical product
of FIG 72; 9 WD 2006/ 055928 PCT/ US2005/ 042216 [001041 FIG 74 is a

per spective %8 s] gctl gnal view of a twenty-sixth enbodiment of a
phar maceuti c %40‘:(! St Shithreugh Hf @ éee?ﬁp[qdﬁ@’emﬂfl 8nd crogerseptipnal vigwsf apathey

per spect kve Vilwalile Bmbydimbit o @etaimasduaeH) ctodf FRG. 8; phar maceut i cal
product of the present invention; [00106] FIG 76 is a perspectlve view of a

twenty-ei ghth enbodi nrent of a pharmaceutical product of the present

i nvention; 100b891H@] 572 & a &Bss- béct@na@%ﬁrﬁﬁ%btﬁ@r éﬂeﬁ-\ﬁu% efBodiinbf di@id Ve
enbodi nent of the pharmaceutical product of FIG 76; [00108] FIG 77 is a

per spective w@we&euac%lwwytqwﬁ anbodi ment of a pharmaceutical product
of the present invention; 15 [00109] FIG 78 is a perspective view of a

thirtieth enbodi ment of a pharnmaceutical product of the present invention,
[00110] 1Rl G [0084]FiG. 68 isan exploded perspadtivawiew oha twenty-first embedimemicdianent of a

20 phar maceut jfaha i MEM hodibt 4k a8 Hvehtibkent i on;

‘ [0085] FIG. 59 is a plan view of the pharmaceutical product of FIG. 58;

15 [06086] 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;

20 [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;

25
[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
30 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;



S ———
[001111 FIG 80 is a cross-sectional view of a thirty-second enbodi nent of a
phar maceuti cal product of the present invention; 25 [001121 FIG 81 is a
cross-sectional view of a thirty-third enbodi nent of a pharnaceuti cal
product of th resent invention; [00113] FIG 82 is a cross-sectional view
of a thi rty-f‘g?l 1%3%%odi ment of a pharnmaceutical productrcafustissioeesent
invention; 30 [00114] FIG 83 is a cross-sectional viewof a thirty-fifth

2006/ 055925, HORAURIRCRT b 7t e B Hodpammestigal Hediet phr L bmpgitne

Cross-sectiondet;view of a thirty-sixth enbodi nrent of a pharmaceuti cal
product of the present invention; [00116] FIG 85 is a perspective view of a
thirty-seventh enbodi nent of a 5 pharmaceutical product of the present

invention; [O08947]FIE! 62 is@Ccrbss-sechériat Mew il i prafvacaliticll plaklénof Sicl kwith

enbodi nent of a _pharpaceutical product of the present invention; 10 [00118]
FIG 87 Ps a %%Q'E‘Sb&ttﬁgﬂ"‘?}i ew of a thirty-ninth embodi nent of a
pharmaceuti cal product of the present invention; [00119] FIG 88 is a
perspective view of a fortieth enbodi nrent of a pharmaceutical product of
the present iR0&HHIGNES it qrosprsagfional vewsh thephgrpaceytical roduelPh FIG: Wit a
forty-first epbedingmbgof a pharmaceutical product of the present
invention; [00121] FIG 90 is a cross-sectional view of a forty-second
enbodi ment of a 20 pharmaceutical product of the present invention; [00122]

FIG 914s a (P09 FI6C68 IsAAExplUEYpiaR vRW i BltWadtitiidd SiBAfhdRBfa Of 2
phar maceuti cal product of the present invention; 25 [00123] FIG 92 is a

cross- sect i orflarpaeaptioal peoduskatyhg rgpe invamis® ment of a  phar maceut i cal
prodtjct of the present invention; [00124] FIG 93 is a cross-sectional view

of a'forty-fifth enbodi mrent of a
[0097] FIG. 67 is a plan view of the pharmaceutical product of FIG. 66 without the

rivet;

15
[0098] FIG. 68 is a cross-sectional view of the pharmaceutical product of FIG. 66 with
a portion of the rivet;

[0099] FIG. 69 is a cross-sectional view of the pharmaceutical product of FIG. 66 with
20 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;

25 [00101] FIG. 71 is a cross-sectional view of the pharmacsutical product of FIG.
70;

[00102] FIG. 72 is an exploded cross-sectional view of a twenty-fifth embodiment
of a pharmaceutical product of the present invention;

30
{00103] FIG. 73 is a perspective cross-sectional view of the pharmaceutical
product of FIG. 72;



pharmaceuti cal product of the present invention; 30 [00125] FIG 94 is a
perspective view of a forty-sixth enbodi nent of a pharnaceutical product of
the present invention; 11 WO 2006/ 055928 PCT/VS2005/ 042216 [00126] FIG 95
is a perspectwoeonsioengf a forty-seventh enbodi nent of a g@en@c uti cal
product of the present invention; [00127] FIG 96 is a perpgg /gd2216
cross-sectional view of a forty-eighth 5 enbodi nent of a pharmaceuti cal

]product of ht leo x4 s enFIG. wemab@nspec{tm&%-s&dt&algﬁvdaa?tmﬁuymcti ve view of a
orty ni nt e Jnent,of, a eut rodyct of the present
i nventi on; %gw ofg @ar%g?@'cgﬁrpr%‘ﬁﬁ ‘Eﬁé%lgrﬁé? JYEPtMe view of a fiftieth

enbodi nent of a pharmaceutical product of the present invention; and

[00130] FIG i_S a pe ective cross-sectional view of a fift flrst
enmbodi nent of[&%é)sihar E’&%ggt“? 2 Rerspegive vipw aﬁw‘bﬁ%@@memmw

DETAI LEDs DES@Rkddebtidal prodbct! diirfahpredaMt inGéhtida] Referring to the dr aWI ngs, and
in particular FIGS. 1 tﬁrough 6, a 20 preferred enbodi nent of the
pharmaceutical product is shown and generally referred to by reference
numeral 10. Rogrett 1ﬁ|dn%.@apu@,a@étw@wewo@an@é}.ty-a:gh@.vg?ﬁbdMﬁéﬂt@naBO and a

m ddl e portlon 40. P‘%ir | ower and md Eortlons 20, 30 and 40 formthree
di stinct conmbAEPRESUticHh plogduet H e RE eé‘t@&?ﬂt'ﬁ fornmed by tabl et conpression,

al t hough the present invention contenpl ates the use of other nethods and

processes 25 for form ngthe i ndi vi dual conponents. [00132] The upper,
| over aR8 ni d89W7hor t FEhBads a perspertivervew shan akterpalive egberimesheithe such as in

the core mat rﬂhérmédéug‘gglbfdahcttd?ﬁc;e,lﬁease rates for the three portions. One
or nmore (or none) of the upper, | ower and middle portions 20, 30 and 40 30
can @l so be coated, such as by using a conventional coating process, with
di stinct CO%?I&B}5ys%Ré’fﬁn"i%%g]g?é?ﬁétﬂs%aefzvlﬁ?ﬁtn!vgﬁl%ln‘cﬂ ERbddimbi’drger control

the rate of eaSe of hree portions
pharmaceutical product of the present mventlon,

15
[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
20 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;

25 [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;

30
[00114] FIG. 83 is a cross-sectional view of a thirty-fifth embodiment of a
pharmaceutical product of the present invention;

10



12 WD 2006/ 055928 PCTI US2005/ 042216 [00133] The upper, lower and m ddle
portions 20, 30 and 40 are provided with interlocking shapes. The

i nterlocking shapes allow for release of the active agent from all three of
t he portions wgdegglsenot hen the connection between the portjons. The upper,
| ower and m ddl e portions 20, 30 and 40 are preferably noﬁgg{sé%@ﬁzw or 5
substantially non-rel easably connected or secured together so as to deliver

nul tiple aCt[gl!ﬂ genFFG.taWiQH%rsb@&ivld%ﬁqs@fseétioﬁhi%vﬁo@ihid&esﬁﬁh dREbSReR
vehicle. [00134] The upper, |ower and mddl e portions 20, 30 and 40 can be
connect ed trﬁf@t@ﬁ‘rm%ﬁepgﬁﬁprﬁét‘ﬂ&ég‘,e%’Ei%‘t&‘y?mpﬁ?r exanpl e, use of glues or
adhesi ves, polyners, 10 waxes; nechani cal nethods, structures or neans;
application of energy, such as thermal welds, inductive welds and ultrasonic

wel ds; and an§0tWbi n&lG. & vk petserctivawienod 4 thitpsessth embodivanied &i on net hods,

and the gonpogeRhscdficdlBiRILER) theiSaskr iRbRioR; 15 can include, but are not
limted fo, polymers, such as polyethylene glycol (PEG or

hydr oxypr opyl net hyl cel | ul ose (HPMC); gelatin, such as Pharmagel (r); starch;

the Methocel eri : i s I : | ul.ose and
hypr onel | ose,mg.ilg?fi ceﬁﬁsﬁ??"é%@?@#{ér@ %&@%%@g@%@ﬁé#gl i ne of
Qpradry(r) ovehesoatduticpt proghetaf theeresangdtventione over coating after bei ng
applied to the core upon adhesion is first wetted with 20 water or al cohol,
or a conbination thereof (e.g., ethanol, nethanol, or isopropanol (I1PA)),

gum sudh as @Ritf]e, [FiG.48¢ isapefspedtivelvievee pdtirtyninth embodimentaitaur al r ubber ;
gum bases, s i i i ng sorva and j el utong; waxes,
such as cheesﬂé}%%g%u?g%lg&?bg;‘)??dl lpz ?%rgiﬂvgﬁ\g\?lw ng gumwax (e.g., Paranelt(D),
butyE or polyisobutylene rubber, beeswax, carnauba wax and m crocrystalline

wax (e.g., P (r)kaf r S| . ar - based edi bl e
adhesi ve; en\c/)lleopgggg gr?ﬂ% %ﬁ%&%eesg’g?‘%’pr‘ﬁ g‘rec?%ﬁ%‘gs%sa"ﬁ%r@grgs), such as HPMC
and shel | ac; plarmaeduticdl podiugral dee gesss jnveptiony;  opadry dental adhesives; and
qui ck di;gsol ving or heat sensitive films. [00136] The connection methods
further “I'nclude, but are not limted to, 30 nechani cal nethods, such as, for

exanpl e, a | o0i20] pi FiGERSHsaicsres-sectonapviéw bf a fortydicst embbidimentofr essur e
sensitive co iLon: I nJ i L. ded.. | ocki ng pin; banding; shrink
W appi ng; angafaﬁﬁ?‘é’%%”ﬂ%arl%?%’:“g“‘éﬁﬁ ﬁ%?’%ﬁrg’ggtbor?hecti on net hods further include,

[00121} FIG. 90 is a cross-sectional view of a forty-second embodiment of a
20 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;

25 [00123] FIG. 92 is a cross-sectional view of a forty-fourth embodiment of a
pharmaceutical 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;

30 T
[00125] FIG. 94 is a perspective view of a forty-sixth embodiment of a
pharmaceutical product of the present invention;
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but are not limted to, application of energy, such as, for exanple,
ultrasonic welding; |asers; mcrowaves; heat; and friction welding. The
present invention also 35 contenplates the use of other connection nethods,
structures OkyeRgHeRGRts that 13 WO 2006/ 055928 PCT/ US2005/ 042216
facilitate and/or strengthen the connection between the uppEUS200%4az16and

m ddl e portions 20, 30 and 40. [00137] Upper portion 20 has a recess 25 and
| ower portiong@@epas A, 96ess P&épecn% ViB§ of §¢685%verR oRtBdiRenPbef er abl y
extend to the perlpherY or outer edge of upper and |ower portions 20 and
30. Recesses Pharmacguting! pigave ohihedreseat isvWeniof ni ddl e portion 40 so that a
tight fit can be achi eved between the upper, |lower and m ddl e portions 20,
30 and 40 when product 10 is assenbled. In the preferred enbodi nent, mddle
portion 40 hd80134] ovaFiCoO6in@ Rerseemipe croas-sertiand vieweof grfedeaighthnvent i on

cont enpl @t es Mokiifntsea PharfiaballicSHARES: of HE Preddnt ifvBRHGAGU! ar, whi ch can
facilitate and strengthen the connection between the conponents. The tight
fit between the upper, lower and middle portions 20, 30 and 40 strengthens

t he connecti gt Wweep : : \p&tj_ : ME% nor e

aest heti cal | gﬁ%llaegsi ngdll?z.'%?gﬁgggdggﬁ‘é'?w%ga 1 T@gfg‘&!]% dg?iga portion 40 is
nar r ower t hawhagprseutioaliprodugtiof hermressatinggntiand 30 so that an interl ocking
interface or boundary 50 is forned between the three portions when they are

connected. The interlocking interface 50 is preferably non-linear in order
to provide stf@iOlir al Fi&uSBds an explated pefspactive yiesni adiftigtiv etbbdimagt of ar ned

bet ween the pﬂgmcfg{é%y\@rrgdgﬁ%éfﬂfggéseenpﬂgédﬁg ng,o, 30 and 40. The

i nterlocking’inter Increases the surface contact area between
the @pper, lower and middle portions 20, 30 and 40 so that there is nore

area for  conpgetaapn a ] | [ i ng
"t erf ace 50 7P0%e iy 8a% 2 BhRRectiRtlosoElnal e ohiiny T eritlineRty o
portion is alasphaabaceutical pedduatd the present inventimgpent at t he desired rel ease 25
rate. However, the present invention contenplates recesses 25 and 35 being
positioned (e.g., centrally) along upper portion 20 and | ower portion 30

such that when all three portions are connected, the mddle portion 40 is

not exposedg)(ﬁ-ﬁél%BEQ&RﬁlwﬁqbgqNgm?ﬁwnt, the rel ease of the active

agent in m portion u dependent on the deterioration of
either or both of upper and | ower portions 20 and 30

[00131] Referring to the drawings, and in particular FIGS. 1 through 6, a
20 preferred embodiment of the pharmaceutical product is shown and generally referred
to by reference 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 componenis. These components can be formed by tablet compression,
although the present invention contemplates the use of other methods and processes
25 for forming the individual components.

[00132] The upper, lower and middle portions 20, 30 and 40 can include
excipients, such as in the core matrix, 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

30 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.
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30 so that the mddle portion eventually becones exposed. [00140] Product 10
Is preferably formed through use of a rotary press to conpress three
distinct matrix cores in the desired shapes of the upper, |ower and mniddle
portions 20, wA§2@8@ss95k A coating pan, or other coating nmethod or nmeans, can
35 coat any number of the upper, |ower and niddle portiondC3HS28H0%AL 40.
The upper, 14 WO 2006/ 055928 PCT/ US2005f 042216 | ower and m ddl e portions

20, 30 and 40ypg#3B]be nﬁeubpé}nertem&ﬁm% ;:romoﬁ@zo Ngcedrconiad prdvidelivR and
using a bi nd:)‘giger rocess, such as one of the connection methods descri bed

above, the p asharer Eshiptedpedng ?ﬂaﬁe%ﬁ@wéﬁ't retapsg pt Beiariveragendmel e. 5

[00141] The ugpffee dﬂr@qi@no?«a@nb@weﬁgtmrmeeaﬁqeaﬁbn BlwesH Mo HOrtRRY. PR
i ndependently fornul ated to achieve a different desired rate of rel ease,

e.g., as a cHpeRWRE@Nd middieportiensz(y 30 agd AR arespraferatiynonteieasaily ar

nedi um r gt e ofubkRh8A§ PonPéledaplyl JONBSHIRT G-dedilired &fgetiRl 888810 difiivarifinipidr oduct
10 can, it desired, deliver three separate active a‘gqents at three di fferent

rates of rel e3R¥e agentsheoughiths use.of & $ingle.defivery Slewige of VahEe.of 10 rel ease.
Al ternatively, product 10 could deliver one nedicanent at two different:

rel ease ratesgopsy] a sﬁeeaeernr%%r:mmtddetpo%ﬁs@@lmJc%a% bedofnectett S al | ows
product 10 to target specific areas of gastro intestinal tract for

delivery of tihEOUghVRAYS mgthedpe Sudhiyiss fos exqrﬂplgr@g@églug@or ieslypph SPIYPSI% i on 20

has a magi um yleaamecHanical mbihedd, QWattureB & hreaﬁb %Q%If&aﬁorﬁofsén@%yr Slcpage rate and
the m ddl e portlon 40 has an i nmedi ate rel ease 15 rate. However, the present

i nventi on contefl welks. neyctive welgs apt Hitasonit walds and@sy cpHPinaigned! SHCthpr et he
conponent s of mpthedsict 10 or any of the other enbodinments that are described
heref n. [00142] Product 10 provides for nultiple active agents that are

| ndependent of 20 each other in a single entity to achieve a conbi nation

therapy produl®135the doacpripclen MmeHedsandiiecqraronadaSf Meterialidisad grein. ower

and m ddlse poasatd rﬁéiﬁdeZQUt 38 na\fhnitkd ttattrowﬁerrs seér% thyneCgNdol Ecgfort he
rel ease rates of the active ents. he use of ree di Stl nct rrponent S
for “upper - | NEFORAPPANGHY Eoliree GRUGIDIEID. Sieh abEhagPRaRBTST e

conbi nation \Amtatho&ér@ s@@@stcbfraaamtgserCsrBrcbhgneﬂmmmb%nd ﬂk&r@%lld%éoéiglﬁ 10 to
provi de 25 for six different nodes of rel ease at the variqus stages

of the G tra‘Eﬁ"u}og' @SWE”PB?IE?Q"PO"?%%B?'T et Qpradi® gyRrRalingsFenidining  pe
delivered t hrguéhthd$RerebatimgHiteBbéing applied to the core upon adhesion is first wetted with

20 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 natural resins, including sorva and jelutong; waxes, such as cheese
wax (e.g., Paradip®), chewing gum wax (e.g:, Paramelt®), butyl or polyisobutylene
rubber, beéswax, carnauba wax and microcrystalline wax (e.g., Polywax®); food grade

(’ 25 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,

30 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

35 contemplates the use of other connection methods, structures or components that
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vehicle, i.e., product 10. [00143] Referring to FIGS. 7 and 8, second and
third enbodi nents of the 30 pharnaceutical product are shown and generally
represented by reference nunerals 11 and 12, respectively. Products 11 and
12 have feat w@Sooghiotsdr t 0 product 10 except that the sh of the upper
portions 21 and 22 and the shape of the |ower portions 3f iﬁﬁ

different from product 10. Upper and | ower portions 21 and 31 of product 11
have a chanf gacitateianaonbesmidnathe eclgRctionicthediafio Lipsdr] lovai ahasmiabileowi ng, 15
WD 2006/ 055928 PCT/H%§9ﬂH%%f2216 handl i ng, and provide overall aesthetic
appeal to thé’g Gl and |l ower portions 22 and 32 of product 12
have a rounded, convex or partially convex shape, which can also facilitate
swal | owi ng, ng, , and rOVI overal |l aesthetic appeal to the product.
5 [00144] Ref ﬁ"h] t YPRer % scesar?%nfié?vvﬁmoggé%@a@ﬁ%?ﬂssa t he

phar macest i Calfhené@ébdéé 28 @nd S5 piwmblﬁéﬁelﬂﬁﬁ&h@béﬁphb@mr%ﬁﬁbﬁ bb’uﬂp@f &lence

numer al 10a., Pr od eatures_sim that the
m ddl e porti Jrverae '°i”§ iﬁ@ﬂjggﬁpgfgﬁﬁseﬁ 5@%?’%@‘?'?{ "hf‘)’&g? éh"?ﬁﬁ“rq i"B‘?Fﬁ‘?lgﬂ',“orpr oduct
10a provi des 4000 tHel sty fitléan el ehReedbetivBen ﬁétulpp@r Re@h hnd MiddRepotiiahg 120,

Phe. | ower " pordt i A0aen i) 38k 4esrabeiinln o prerted SRERH mBecur -

enmbodi ment  ofpdrivd Wsrmmtamahnd ghapel Ltthough thé preseatidvepanecdaidiplates erred to
by refer (Bnce por t.i on

00, Product 100 15 h 20,
"t er modPat o BOPE OrPASIGaRE S| 9o panel A g relte PSP O IRE | nct
conponent s, vdmnnéntmapew&ehmmmmebtebfraétlgmmpbaweemme L[pﬁﬁrlkﬁ]er&hdﬁ lar to

product 10, the out nd | ner S 130 d 140 of
b oduct 100 cHAR o 2 FRENTY R Bt R SordRlbs RlRorhte cbBeadle [ atee
20 and can al ssovdileasquavidet 4 mofeuzidstreticallp pleasihg t unifiederehst10.at es. The outer,

I nternmedi ate and i nner portions 120, 130 and 140 are concentrically aligned
when connected or assenbled, with the tops and bottons of the internediate
and i nnas por[001883 r e ivididie pg'tlomxpmdowafﬂhaﬂnupﬂ»drms Idwar poibes@®araf 3¢ dte
active agent for all ee of the portio The ncen ri,c alignment of the
outer o or e nterfiain@Hafit i ROheerT 55 s e fiMaT e il bR

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

20 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 pertion 40 to be exposed so
that the middle portion is also able to release its active agent at the desired release

( 25 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 connected, 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 elther or both of upper and lower portions 20 and 30

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 matirix cores in the desired shapes of the upper, lower and
middle portions 20, 30 and 40. A coating pan, or other coating method or means, can

35 coat any number of the upper, lower and middle portions 20, 30 and 40. The upper,
14



25 increases surface area therebetween, which strengthens their connection.
[00147] The outer, internediate and inner portions 120, 130 and 140 can be
connected through various nethods, such as, for exanple, glues or adhesives;
pol ymers; wax®sigo&abhgni cal net hods, structures or maans;Pe?\f(Bg | i cation of
energy; 30 and any conbi nation of such nethods, including VHIGHS
descri bed above with respect to product 10 and/or other nethods, structures
or bindi ng i nguerdingmiisdié pertiond 20;i30idnaue cauﬁ bsbbﬂmfehedsgétm ircanneeibtied bet ween
t he portions ggo 148] The q nt er | at e I nner. B?féegﬁhngs 120, 130
and 140 are 38N éﬁ@@rﬁ??fs'?%Pmﬁ?sﬁ’é %?%i‘@rﬂ CORNgQ te of

rel ease, e. g.deseribaddbove, thetmrtiahs chf bACORHRHNTD A8 ey bGANOFVeH’IZR16 S| ow
rate and an inmediate rate, and are each conpressed to nake the desired ring

or donut-Ilike shape for the outer and internediate portions and the
cylindrisgal smapﬂ] forhéménﬁﬂalemaudwuapofﬁb@swmrandM%wdi ate and inner

t 120,, 130 t t t
PUrther vary ndpeadiiiy Brmufid o 3660 & Bpisptohefiod f76 bl BReRp dio cohfonent o ar o
i nt terl oclilelg thca,gablherrate@(f% RIRBLARNEsR sﬂﬁvt mnh meg-b?dtédﬂ@eaw(brtahhe ilggeL
portion as an. i medi ereeas rate it erme @ ortion as
a nedi um r el dX5EYE ?ﬁr@ed de'eR pWPFH’% fﬂ'ﬁ)' Ae rF‘E RERER ot 6.

?lo t Fg g %h t gez]\ccnvea@ms at we@t:uff@rem: mémblaa@s O]E dsrﬁ atsnage gf thedehdiforénstirgi@s 6f r at es.
ef erri t 0 t e

phar mace at i cdPieass d%t?&q t‘?’gy é’ﬁ%&d‘?‘ i&@‘é‘iﬁ@?’ﬁr | 9P P& rF' ”F&“ lf{})f ‘?’%‘?ﬁer ence

nunmer al 200. raeashlmteSZﬂm a ?amnamnadkmrenpﬂrdnemaeﬁa}ateaeicomrs V\%ﬁcwﬁ pmﬂu&SO and

[ t 240 t
Formpd byt aotoCP Wathspadl wRe oL aRybRE i haf SRl e rd Vel im0, ¢ ne
upper, | ower mdtst impeoduod1Q, itlenspitR PertioR 20 hana riddiinc efeasa catadbe ey pi ents to
control the PO rt?cﬁis\ﬁ &t s ongef?a%a'}g%@EB ﬂ%em%ﬁrag)%ﬂ.on 48trha§ra§1'?r%ﬁwe88{§rre@53t he

rel ease rate 'S seat e on 230,
while the inrmate, erteNmnthB@esemt pwemtton@nﬂtdmpiatetshbe senofradherireibass ra@s faand 235

of the upber gk kofineARIbEALR o iGAURRE or o OWhe ARG: IARGImBRL 1HPRS 220,

230 and 20 2 remain exp ased Ich a ease e active
agent for al |deshiibed hefein.he porti ons. [ 00151] The upper, |ower and inner
portions 220, 230 and 240 can be connected
[00142] Product 10 provides for multiple active agents that are independent of
20 each other 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, lower and middie portions 20, 30 and 40, optionally in
) combination with the coating of each of the components, allows product 10 to provide
( 25 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

30 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 portions 21 and 31
of product 11 have a chamfered circumferential edge, which can facilitate swallowing,
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t hrough various nethods, such as, for exanple, glues or adhesives; polyners;
waxes; 25 mechanical nethods, structures or neans; by application of
energy; and any conbination of such nmethods, including the nethods described

above with ragPRededsérs Product 10 and/or other nethods, ures or
bi nding ingredients that facilitate or strengthen the cohﬁﬁ@%@gﬂ"“ﬁﬁﬁv\een

the portions. 30 [00152] The upper, lower and inner portions 220, 230 and
240 are i ndepemdmiy, ayd pfodideidvaial dediRetrGppeal to medse@dmecl)pswren@fomreel ease,

e.g., a nediumrat diate rate. t he upper,
over and 1 niErigs R RIS prothEaye S TplriRa: SRl b e P e Rt
desired ring \mlctdmnﬁlsd fekctitashepeiowihg] henkiing) ane provide overatt aesthetictdppest t@nd t he
cylindri cal aBe@Fof the inner portion, which allows for the alignnment 17
WD 2006/ 055928° Mels2005/ 042216  of the three portions. The upper, |ower
and innebs portions 220, 230 and 240 can be coated with a functional coating

systemto furmhm]comﬁewmﬁgm mebegDind &Y, aa%ﬂeraaﬁbetdiﬁaodtmérﬁefmermonents are
i nterl ocked tqQgether. In oduct

t h
i mredi ate rel ageytical propuicl {Rijge ?3’8??'?419? gsrfnlff‘éﬂ?yd efﬁ%égg@efaét e and

the 5 upper 1R tProduct40a hﬁf@t@mnﬁh@meuaan@xcmwmmubue pRFRA DA
i nvention conte Iat es t u e, of rel ase at s for,  t glfferent
S por desigt

conmponents. [®8% sing gl “& ”05 %WPW PSS of the
phar maceugt i caﬂelea@é eﬂmefacu\ﬁe ajeawn ti v icgRIpRHRIN| wmblefsa:ratseai upeh dterfcpatheNCe

nuneral 300. Product 300 10 h n.u lon 320, a |ower portion 330
and a mi ddl e PBHPPY PO 4%@%5%'(9@@@“05,3@?1 nct conponents, which can be
formed by tablet conpression. [00154] Simlar to products 10, 100 and 200,

t he (Uppe{ quaus;ndl rnetv%}h@g t@ﬂ*:lGBOglﬁnd W@foﬁ@?ﬁﬁ%ﬂ&dl%ﬂt cﬁiﬂfbl rrawtei@bﬁncafl .
exci prents. an n,al.soO pe coate con e rel ease es o eir
respective ach' @@ T s, a”?ﬂ@“?fﬁ@’e’re?eﬁ'ﬁptt? Y]"*’fi%'@"‘?esmg'é%{?'ewo %6‘??? i ddl e
portioni1340, wd3 dHoutér mmoummtérﬂh@d:h@w@momeb 288 a8 Hher phr@se 140MHRONENT S

can be connected to a sn or o n| cal cannection. The
upper, |ower™ Erﬂa“ﬂ?ﬁﬁf]@tﬁamf’?wg"py&@h %@Begﬂﬁ gge?% 4t CORRIESHOx posed, whi ch
allows for release of the active agent for all three of the portions. 20

[ 00155] The u Bﬂ |O\%@I’_ and m ddl e tportlons 320, 330 and 340 can al so be
[% 6] imilar to praduct 10, the outer, intermediate and inner portions 120, 130

and 140 of product 100 can include excipients to control the individual release rates
20 and can also be coated fo 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
( 25 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;

30 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
35 independently formulated to achieve a desired rate of release, e.g., a medium rate, a
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connected through various nethods, such as, for exanple, glues or adhesives;
pol yners; waxes; nmechanical nethods, structures or neans; by application of
energy; and any conbination of such nmethods, including the nethods

descri bed abgweoyddsky.€> respect to product 10 and/or ot her met hods,
structures or binding ingredients that facilitate or strRGHjvsaMsaEs
connection between the portions. [00156] The upper, |ower and m ddl e

portions 320glo@3Bteing a%‘iﬁm%ﬂ%te salféi@ﬁ@afé%bh»oawe%&@b%mhaa&u@&an@ desired

rate of rel ease, low rate and an i medi ate rate,

and are each OEGQP;S‘F‘é'g% é'i‘ﬁpteaf"'ntﬁﬁé’“f% é“%@@fmgﬂm@m&}oﬂ%ém‘ e YHegsiea! AR’ provi de

for al i gnmentorafie A foRfcRE TR bliteR) ritermedritd eﬁ'ldﬁm{drlp@ﬂ|03§920 h@a aﬁahﬂoﬂé’d' ng
structures o I‘Idg@% 34? along its edges while u ortions 320

and 330 have®f iTwptiens! Geatnosysism tp f%@%"%ﬁé’réﬂﬁt“ﬂ eéﬂ"%ﬁ their
edges. The waéteasaradd&mmk@m ponRgnts afditerb@ed he?ﬁ'ﬁa aosbedtie afighinfardn

I nterl ocki ng g@}égg ﬁ055928 PCTHLH} 2005/, 042 nterface or andary 350
when the uppd? A% INRPHRATECT K g R0 IBBse 'a?:‘" EQﬁ%fa%&be ipesmedigie ed upon
eacp ot Bler arpdmenms@ﬁé@ﬁimebgﬁi@t?dasﬁae hgﬁl melooﬂakpagnton ﬁaehéaa@oa&et I€b§e f
refera no ear order, to provide ructural, su way of a
ﬁechanl caIy (5"3? @?Oﬁ'éhftg? Hfﬁfeﬁte'f‘\f@@ﬂ“ ?‘P{EG’IRJ?;‘@? hel'fiﬁéﬁf 'ﬁﬁ{)‘:ﬁgﬁsad‘?tég por%ll ons
320, 330 and 340 The interlocking interface 350 al so increases the surface
cont act area en the u | ower and m ddl e porti 0, 330 nd 340
so thatl? heré ¥\fm @%TP%’HBE%F'%M@EP18@@%’3"#’8@?‘:@? '1?093"@ The

mal e and feffﬁ?ddﬁcmhhm ﬁdg%%l?%f@r?&i to%%famcaﬁﬁm@iaasmmr%ua& obor

sel f-centeri ng the 10 u%ﬁ ower ’héj (gldl e on%dézho 330, and 340
whi gh furthef ?%PPW KPdon 2Ry, 8 jowerpatien 230 Rpdan ?JF%&BE‘P“ theg fqreiHres)
During the naiptii@ebmporhts) WbBSain belermedbe tabldt@ompressidnm ddl e portions 320,

330 and 340 can be coated with a functional coating systemto further
control the 15 rate of release and the three conponents are interl ocked

toget hte{_]5 lln[omgdpct QQﬁ]artbfWOdUcMO%rﬂqmbltﬁ@uﬁﬂé} Ib?&r amdm?ﬁ%nmwezwl e?se
rate e ower S| Ow el eas rate an e . u er I on
30 has o moidh ahd 2H s UEe Sxalpierts Brcontrl 4% t31eeSE fAtes AYAPAN P BARElRD | by os
g 88 use of othRithecdopasians pdiesseirates OMRe OipefPoio® P20 Reseatamponeatiowaf product

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

20 240 all remain exposed, which allows for releass 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;

25 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.

30 {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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20 [00159] Referring to FIGS. 15 through 17, a seventh enbodi nent of the
phar maceuti cal product is shown and generally referred to by reference
nuneral 400. Product 400 has an upper portion 420, a | ower portion 430 and
a m ddl e porwbQmoshdédgt hat formthree distinct conmponent whi ch can be
formed by tablet conpression. 25 [00160] Sinmilar to the ?&W@W‘%H&(f t he
enbodi nents descri bed above, the upper, |lower and m ddl e portions 420, 430
and 440 are défnaetresedsortions. fThempped et and ané pavtiong 2ded30aemdead eawber el ease,

and i adi e, SOPCENE 2 BBlonsh Ko SRert b R Bl s B prurBEesBifhecont r o

t he rel ease theteammpanents are iateocked togetherd It profluct 20@rthe mnér pirtidn®iorialsease
xposed, i AP ATq8YEibasdiehelheerBlich 287 ettty AssS It B e 51 " e
portions. 1oupper pOrtiGh 280 BE8a BG/réieaB0atE0 4RMEper, [ra(eddnt Avedtivat 400 provi des
bor 1 one. 420 angerg® 1B, el ofief e arky o Mg dirara colBBRMECa It ert ook
Tﬂe Erogyct 400 can alsg use additional connef}ion nmet hods, such as oneh gf
5 [00162] " ThitBfRdl an R RG RIS, BBHT 1 X e Rireh i PG bR o
engagene 22 Oo;bro{:lrllrl]tg isrﬁmm]n amd@ehiemtrily nfgmeﬁito by re#@i@?@ml]?iJM?ﬁl a\llmt @r&édﬁ ﬁomg gr
Pocesedd 4015 AruibelpodoR f8d. sl bt a0 oA3 e BoARH S50y PR h3n

grooves 441 distinchchragmentst whiclnah h®fguaed butablet derhpressiorout war dl y ext endi ng
edges or detents 442, which are |located on the corners of the mddle

port{i on 440. The grooves 441 and the detents 442 provide the niddle portion
440 with an [#0154]g] aSimilarke psidagte ;10 aH00ser200the lnpper ewepindiniddlelfortions 00163]

The upper an r Lons 420 and 430 have recesses, 425 a 435. 15 The
Fecesses 40002 aaf A LPaliR ety By RERRIH aRy™ herRaren: o a2z
and 4325 r esptastof viedinrespentige adtiwe agelasalhesumder pbdiog B2Oisasatediuponititeent s 422

and 432 of Hb%ﬁjé;o?ﬁn gwhféﬂ’?sr s34 3Rt BRe AN HicH 0" AheBS osthhdhefilsON9

grooves 441 0
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.
20
[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
25 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
30 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 siructures 325, 335 and 345 form an interlocking
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portion 440, while the detents 442 of the mddle portion can be slid al ong
grooves 421 and 431 of the upper and | ower portions, as shown by arrows
410. This allows the 20 m ddle portion 440 to be slid into place between the
upper and | ox®rogakid®ns 420 and 440. The detents 422, 4&% %@?ﬁﬁr ovi de
t he nechani cal connection or |ock between the conponents. [’lg‘g e
grooves 421, 431 and 441 and the detents 422, 432 and 442 are 25 chanfered
or snoot hly fiolerfack erdoundarg 856 mhen thenipperdjover hid middiespastians S20380redt  of t he
upper, | ower %dar?hﬂglke% L@ﬁhtéagﬁﬁthé@ndcﬂ)m B4 440 with respect to each

ot her. However, € present 1 nvention contenpl ates sharper grooves and
detents where stronger engagenents and/or |less play is desired. The present

441 and the QOPE ondne Bhéikel BS sl RO ApSteuDion BB hBREED e, cuch

as to achi evestacties summbrisiyrveaygtfla roéchasioalhankttietny fameddretwedncthe appaglawerst

connecti on orFiinage eBflshs Eae o0y oif 1 BBoundiilonalétnd el BEreales o om
each ot her t cthdefifave cgaiast aréd betweep fesippgr, favae and Mmiddieepliowi20, 380and Gaps

por i on 20 wOTaBEM ISR E RE R BY PR A G aF bo B T il ©

exposur e provargdamalesnajingtstructores828, 385tandrddp atsoippmddedior séibeanteripbehithey i n
FIG 15,400 i ; 3 e upper and
| ower % 0port| n%%(sggﬁgﬁ %@%bgﬁ?@s é@gg?%%mmaﬂ%gg%@%@ééiehm i nvention

cont enpl at es manuiagturinggd rasiuch@®hani cal connecti ons between the separate
conponents, such as, for exanple, a snap-fit or a friction fit. The
meclfani cal connection of these conponents can also be used in conjunction
with other col@Ab8li onDadndthesnandactuing prapess thmypbrer, lowerand nyddie ghrishs/ es,

pol ynmers, wax i L : : i L

ot hods.  For v, 8Pt §7) cafbeoafREliRG BRACTRIoRHT R Bhuer /e

appl i ed 15bet weteroingleriecansghe ttuee acropanettstanrintgsiockeddngethervdn pisduetidehstha20 and
430 to prevent. ] o kg | di : r t n
[00166] Ref erﬁ\}dg%@g@%%gﬁaggﬁg@@"&%,quPg%él %ﬁﬁ‘é@%gﬁ&n@rﬁ%ﬁ? e

phar maceut i calelggseiie end tesipoanpaten ohas almediyra releasedaiee Hoyevess teence

numeral 401. precent invention contemplates the use of other release rates for one or more of the

components of product 300.

20
[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

30 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
aliows for release of the active agent for alt three of the portions.
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Product 401 has features simlar to product 400 and al so uses a detent
engagenent of the three conponents that are slidingly engaged wth one

anot her. However, the shapes and angles of the correspondi ng detent-groove
connecti ons @S oidAlssag! osely aligned. As seen in FIG 18 the m ddl e
portion 440" is tightly sandwi ched i n between 20 the uppeXCHHIPOPYHEAS
portions 420" and 430', which al so abut agai nst each other al ong boundaries

450. This prmodes fqi‘roaudmb@lcn%ﬁﬁk!é rbrnﬁ&fyéahgé%e%édlé EE’MS@SA@RE hthghi T ting
of the conponents when assenb he ti nment between the upper,

| oner and ni HPRSE 2p6 jawes Rertigng420 %I'Bb‘moar?def&@@% thasntamqk ina magBanieddli ti on of a

friction begtdridgk.Svhd %au&muea#@anbséséléé&ndﬁhr&%éaﬁoheﬁm t0e a4per and
| ower portlons can 25 assist in preventing the conponents from slidi ng out

of position RHBA a@@@eﬁﬂcewquewfawheé@&m asmwell ag PHWE ceNNecianyveiHeds- mor e

surface @area for connection and inproves the strength of the product 401.
[00167] The connection of upper, lower and m ddle portions 420', 430" and

440" 30 canl00162] he BieHanchsaicelintatenk of srodyet 490Heprofasatiea dptent net hods such
as, for examhgaqggrgabgﬁfghaup@mﬁé \o%%?porﬂ@rlué’maﬁwd MRBR iﬁ@%@&le g&gbm@d i on of

energy. These a connection nethods can be ap fornmed
al ong t he bodReanddeportion 440 has %M@@QVﬁS,tql?énW%@U@@eS%&44W5m$eﬂs

facilitated m@{ I
PCT/ US2005/ 0422?%lIB or é:l'“gérlss(wwB MBH%& Oﬁ[bgn mgﬁh&%%ﬁaﬁa%gfﬁgé%%ndconpar ed

to the Haps @alilawdqslﬂm%wardwwenﬁfoméms @@e@nfsm whicirpeedocated emtsugh 24, a

ninth embodi EBbrsQs tﬁé‘r%d’éleﬂi@ﬁdﬁ%@uﬁh[é@}oo%QﬂMcénd the SBRWE ADGraeRaRa! | Y
referred to by reference nunmeral 402. “Product 402 has features simlar to

product 400, Mide perHorf4witzen hourslasanike ghapeganesnn ipiheriiRw eHfGe1Bonponent s
that are slidingly engaged with one another. However, the shapes and angl es

of the corres&undl ng detent-groove connections are nore closely aligned. As
seen in FI G [80363} he Theatdnper pist loweiporims 428 and 4R0 hgvergcessas ARZ RRA4d M bet ween

the uppeg a”d‘hb%&sé&fﬁ'%&ﬁm &f‘&gvé:’@ and23¢ NreghetfiveélR \éhd d8ialspb each

ot her al ong boundari es hIS provid for a nore secure product 402

and reduces @pdéapz, rww%\@lmiwmﬁﬂdpwaﬂw t"ﬂﬁ]@!"@‘(ﬁﬁp&ﬁéﬁ?@"ﬁ*@? He4331f ed.
228169] Si Mk udpRr RAPRWEE pdtiidns 420%nk 480 tabé SIESHg BHVRA1 I theliiBGE. | Oveer
portion 440, while the detents 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
20 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

between the components.

[00164] The grooves 421, 431 and 441 and the detents 422, 432 and 442 are

25 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

30 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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15 m ddl e portions 420", 430" and 440" of product 402, as well as the
addition of a friction bearing surface (boundaries 450') directly between
t he upper and | ower portions, can assist in preventing the conponents from
sliding out @fpRRSiskdgn When assenbl ed. The connection of upper, |ower and
m ddl e portions 420", 430" and 440" can al so be enhancedp@ﬂg%w4%é of

ot her connection nethods such as, for exanple, glues or 20 adhesives,

pol yners, waxes, iaaeHinsn 18mm é)(b@%ur@fbr&:fde@raﬁfrﬁ)fhe RGN bRSHh poRIAS a8 SBMRCT | ON
met hods can be ﬁl}%flgd or performed al ong the boundaries 450" or el sewhere

on the prodﬁ@? (35170] The upper and | ower portions 420" and 430" have
a reduced height or 25 thickness h, and h2, respectively, along their
center porti These reduced thicknesses h, and h2 provide a product 402

with ar educg@ 165b i 1 Whiie,prodyct 409 Y99 4 delept e“Qﬁ&?mWﬁﬁ'eéﬁﬁB?roﬁndH%ﬁrpul ating.
The redused pbitisHESFAwM 450 o?ﬁéinih%lé:@mcﬁim @@dﬂé&%ﬂt |ntréht|Bﬁ@Mhtd|‘ﬁﬁh{‘é@. upper and

| ower portlon 420" and 430" with reS|I|enc so that rather an sliding

the separate® ﬁﬁ’Bﬁ%ﬂft geg W"%@P@b?ﬁ"ﬁm e ssparaif Fompenentsiuch agfohe 30

engaged vi a ®x§rﬂ|§1@ é$ﬁap-fi?bﬁ§ﬂ¢dtnox4ﬂt2 mnnaihamcal%hhmo@spthéémpoﬂsﬁ@nt s (not
shown) such as a ratg et - térgve mechani sm which prevent t he

upper, | ower C%ﬁ"%ﬁ?&ﬁ? '”F?BF'JPP@H@ wiibpther zappectionmeigds pYcHASsIoF 8X4IP'®ut fr om
each other. TFhrser acﬂdz@ivbs %Mnéﬂ@mﬂﬂé§ a@pﬁba@@ é\‘%@s@r@&mﬁﬂ%n? BemBiaARANENt s are

engaged_vi a e used wt errent descri bed

above. %% V\DSE@LD'@EWB 2'%”[%#*“9826‘65‘%‘@'&9960 5["(5‘6&“?%?" t“'?’ﬂ‘ﬁﬁd‘?@l oqPPleths a band
Ort ho:c di {19 mah?bnﬁﬁﬁw% pétiom 54y i ﬁlehbﬁeﬁﬁnd%v&artpﬂﬂibhs Zg% gﬁcﬂﬁdm%@hi '?’Ih ng
out of its Sit] e ower portions an e
band” 460 caﬁ QBGIHOE‘ ‘F‘P”é%ﬁ@o%ﬁﬁ?’?tm{ﬁ?ﬁt@ﬁ?%l ng step after the 5
conponents have been sli d| ngl y (or snap-fitted) toget her. Due to the detent
engagenent of &gﬁkupper and | ower gortlons 420" and, 430" with the mddle
portion 44019 baRefer g t‘bmeﬁﬁ &ad 190""%‘%‘9@%95}?3‘:’@??8&3%“?0 pr event
sliding19f t hfaindceaticalrSoReR & dHown Had GBRErAR] refdeieaté by gbtérendd dametdiota tenth

enmbodi nrent o har mgceuti cal  product is shown and generally referred to
by referenceh r‘iQFFr\Squ Qﬁg%ea WS&UB‘WM"&%“Q anf alPe uses g,9gight enga &t 402,

and al so useshatheRi@fipoRaga gRIBRL sliihglly RAgddudaath one ancther. However, the
shapes and angles of the corresponding detent-groove connections are more closely
aligned. As seen in FIG. 18, the middle pottion 440’ is tightly sandwiched in between
20 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 440Q’, as well as the addition of a friction
bearing surface (boundaries 450) directly between the upper and lower portions, can
\ 25 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 portions 420°, 430’ and 440’
30 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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e ———

conponents that are slidingly engaged with one another. Product 403 further
has a band or hol ding nenber 460a that prevents the m ddl e portion 440"
fromsliding out 15 of its position between upper and | ower portions 420"
and 430"". TR R (g Oa can be applied in a secondary manufacturing step
after the conponents have been slidingly (or snap-fittedPCTERIFER216DUE t O
the detent engagenent of the upper and |ower portions 420"' and 430"' wth
the mddle p R I ugh to
prevent sli d%ﬁnbl%]‘lébdQ'30 aiohé%%égﬁd“pugﬁéﬁggsﬁn%%c bangé:d4tggﬁe .ngﬁ”g’?gb"?gg‘d al ong
a vertical I“P‘gctlon as opposed to band 460 of FIG 24, which is disposed
al ong a hori zontal d| rection. Band 460a provides for nore exposure of

m ddl e portion 440"'. Boundaries 450' can be provided with an adhesive or

ot her bondi H@lﬁbnt Referring o EIGS 2A dhrewgh 24 agwith eobodimenhef tee r engt h of
product 403. i nt h
enbodi meﬁt o rﬁécg%}%g%tﬁgwﬂgp gggﬁétr%regeﬁ'g\gm% Bﬁ%éﬁ%ar e%?‘e erred to
by referenceF’I‘Ft!lhuﬂﬁ'fr‘laﬂ2 sdeatumssinilar iogmodush 40Qand spe Alsp ose a@intesno a | ower
portion 530 dwdrponent s,
whi ch can be@? %ag%e"?nggi tﬁeﬂ?g% b@ﬂ;ﬁg;@gtgﬁ%ﬁ?e g@‘@%gﬁecg?@h& %ér{o the
conponent s oHown\éereWﬁ@ban%ﬁrﬂ@ anglee of ecorpenaadingsletentgigere corpgetiong ek ni ddl e
portions 520mo$éao§é1¢aﬁ'g41@dam§sé&dﬁmdmmevmdererﬂ&nﬁneﬂoﬁfgugﬁfah' eve a desired

rate of release, e.g., a nediumrate, a'slowrate and an i medi ate rate,

can inclUde &xudwichestia betwogn Hieruspet and Ipwererastions 428 an%%ﬂﬂ”c\amciaﬁlg@aw coat ed
to further goRh&Qach Bfef Sbﬁg%&;ﬁﬁh%&ﬁ%@ BRNldes 'rd?‘éﬁﬁor%%@cd'ﬂa gfdRctPor ti ons
520, 530 and 23 WO 2006/ 055928 PCT/ Up2005/ 042216 540 all remai n exposed,
whi ch al | ows 4P and edusaeoroliminatesaiyisFElinggd fhe ‘f%‘FPOéJFF‘SMPBéS%ﬂ‘mQ'% porti ons.
[ 00175] Product 500 provides for nechanical interlocking of the mddle

portion 5 540 with the upper and | ower portions 520 and 530 through a
snap-fit eng&@éﬁﬂht SimilaeteHuedist 4He thedignbeligngent katween baappeolawecandon

et hodsy 5 SUC khid@die BOORNY 4éd“e43d@%9'4ﬂg csfgﬁéwcgatﬁzs agﬁ%ﬁﬁf %dadamewefaﬁmo@' so be
used. [00176 e snap-fit engagenent occurs between | ocking rings or
annul ar e@ﬂr@&qﬁ@ﬁ% (Irsvzlmd%rwa %aidmpﬂmpweeaﬁw yapgLARd IpWet RASPNSEE® and 540

gggpggmﬂvg{ , 2680 pRYemthg tAE dorpthefts fInTI8llofgaitflof So¥Rion AR a8sktihst) BRd 530,
connection of upper, lower and middle portions 420”, 430" and 440" can also be
enhanced through use of other connection methods such as, for example, glues or
20 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.

(00170} The upper and lower portions 420" and 430" have a reduced height or

25 thickness h, and hy, respectively, along their center portions. These reduced
thicknesses hy 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

30 engaged via a snap-fit. Product 402 can also include additional detents (not shown)
such as, for example, a ratchet-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.
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 ——————— e

| ocking rings 521 and 541 and annul ar recesses 542 and 532 can al so be
connected based upon a friction fit, and adhesive or other bondi ng agents
can be used along the ring and/or recesses to further inprove the

connecti on. a&%% ok The locking rings 521 and 541 and annul ar recesses
542 and 532 have Anfered or angled edges to facilitat cPEHESHHYMApeNt

bet ween the upper, lower and mddle portions 520, 530 and 540. The present

i nvention al so contenplates the extent and angle of the locking rings 521
and 541 and t th I f 22 being
Such a5 1o adm ALy, e g e e B B Svere gt o net
rel easi ng f rcmrt@ndtta’hmméhdm@muoéltapwlm@twqmampﬁrgandﬁawwmowcms 42¢'0andect i on

of these co £ f ki ng rings
521 and 541 020 DAY N0 Tan ER SpBIERHE spnnar e i sioptiet B 0

wi der) whi | emﬁ@omnﬂ@melbgeaﬁhdlm{ﬂ % gAap-iited meﬁlﬁh@mmﬁe@éetsets 542 and 532
can be angle I | r ) so as
o substant| ST EooRar P BRhaRdncpgion 2467 anapEwREEmEAEHBER) (30 and
540 from com44@ aakandAfdontymagda tabe sﬂqng@noggféﬁ@é@f@at s}lri@gswﬁﬁpthrfeet simlar
to a ratchet(%h% ding nechanism The locking rings 521 and 541 can 30
have grooves or tﬁ I ke around their sidewalls 523 and 543 and the annul ar
recesses 542 and 532 can have correspondi ng detents or the |ike around

o SHVEIAPELL, PP S s g STl
bet ween t he |1@@!mwmgand|geggraﬁszrpfqmﬂ tshy refemnmmeV%S@gdmaM%/ 042216
to ensure thaéatf.ulégsf?ﬂllqp{o%@&[&h aﬁéglsbgl(sj@é)% %tEHt ﬁﬂg Rg?rﬁ@rﬁ'olﬁﬁestﬁl%@ fit with

t he upper an ower FOI"[IOI’IS 5 erring to FIG 27a,
t he gaps bet \Q@BRORGTES h@tﬁﬁﬁ@'ﬂﬂ'ﬁg@&‘@ﬂ! with #Ag apathers Prgduch ACHBINERY hasfat ed to
provide a ti gRhgbr ﬁd]&lﬂ%ﬁ’{ rrﬁfe?%t&‘at thém&etn@tﬂeml&db Bérﬁ&&‘@&O"W&n sliditPdg0]

Referring to FIGS enbodi nment

phar nacébt i c#fitp P%“dﬁ@@tbeﬁ“&e@mﬂﬂﬁf wﬂio‘g@r@ﬂ&mﬁﬁ??”' pad A3Q1".t H’%@aﬂdé'lﬁ@?‘ EAte

nuneral  600. peRpRRlaGH A&RE0rHaPy ﬁ‘aﬂnM&:&@ﬂ‘ng@éﬁ A 12 mpinb MREVPREdd on 630 and
a mddle portion 640 10 that formthree distinct conmponents, which can be

forned by t atﬁh@f\glg@}fﬁp@ggmw together. Due to the detent engagement 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

20 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.

( 25 [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.

30 [00174] Similar to the cormponents 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., 2 medium rate, a slow rate and an immediate
rate, can include excipients to contrel 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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[00181] Simlar to the conponents of the enbodi nents descri bed above, the
upper, |lower and mddle portions 620, 630 and 640 are i ndependently
formulated to achieve a desired rate of release, e.g., a nediumrate, a

sl ow rate anggpobpRB@i ate 15 rate, can include excipientg to control the
rel ease rates, and can also be coated to further control PEHESAYMIYE | at es.
The upper, Iomer and mddle portions 620, 630 and 640 all remin exposed,
whi ch al | ows gu0all réthala eRpdtied! WiactP@iowd fordeieade difake Adtive bBERToral thide of I t i ons.
20 [00182] Product 600 provides for mechanical interlocking of the mddle
portion 640PRMOASt he upper and | ower portions 620 and 630 through a
snap-fit engagenent. To enhance the connection, additional connection

met hods, such _as one of the bonding techni gues descri bed above, can al so be

used. 25 [0018875 he Erpslyct§00 revvisies Chéﬁ@ﬂﬁgewkm&ﬁ”@éﬁldélﬁ meLies or

proj ectigns @%wnﬁﬁh@@ﬂﬁ‘ihﬁﬂl!oﬁbﬂ uSHsSEO%'d%SQ%rbh a RgaGMeHE, recesses
625 and 635 qn upper | ower ﬁ{gﬁtl ons 620 and %ﬂ he ce%ter hub 645 has

a substanti al I%PF@PP%‘FSPO"%Q?%\% aﬂﬂ?"l"@' F‘Pfé‘eefé}ﬁ‘t'@?th?@eég@a%sw 3 635 have

subst anti al | oR&iHg thEaeS8eschBedabolE Tahtalsolbdeussideval | s of the center hub
645 do not conpletely abut the sidewalls of each 30 of the center holes 625

and 635, as is evident in the cross-sectional views of FIGS. 30 and 31.

This facilitabegel he TR &b Lt 2hg %cdats bedtRedH leeu.ﬁg %tdr@nn@ép with the
upper and | ower portions he center and the center

hol es 628 an@rolB@G“§§%1 81‘%64"0@" Wﬁé@q E@d@%%@%&?ﬂ aadﬁfw énd apnuigry | and/ or

adhesi ve or Qbé&ée@@@éﬁ%SMﬁﬂb&le%a !ch@rgéﬁi@né 844 aid S, résgaétwg
connection. The extent _and angle of th WO 2006/ 055928 PCTI US2005/ 042216

center hub 64ekRdINgR @24 8pd ﬁ4 et aiylag renestas e and S92 Far alse Be cennecledd 635

provi-de for b@s@l@aﬂadrﬁﬂfr@tldsreﬂgaﬁu &dheSiod BeGthéibnaing agentk hf bé Q8ePdeig e
rel easi ng from one, anot he while also facilitating the initial connection

of these conpBH&REST '@efﬁﬁ?fgﬁiﬁh%m?‘ﬁeﬁbePquP‘d% 31 a through 31 c, an
al ternatsve enbodi ment of product 600 is shown which elimnates any gap

bet ween the nechani cal_interl ocklg?g portions. Product 600a provides for
mechani cal i A0k 7hcki ABe locking Bngs 27| andRdd and aneularrecegsen S4nand pirdievand | ower

portions 620%3%@@9% &é&%@s o fabiftte the eRGHRGRAENSWESH e upﬁ&* rowép@dhdl ng
circular center hubs 645a and center_recesses 625a and 635a.
middle portions 520 530 and 540. The present invention also contemplates the extent
and angle of the locking rings 521 and 541 and the depth and angle of the annular
20 recesses 542 and 532 heing 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

(-- 25 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 initiaily engaged via snap-
fit similar to a ratchet-iike holding mechanism. The locking rings 521 and 541 can

30 have grooves or the like around their sidewalils 523 and 543 and the annular recesses

542 and 532 can have corresponding detents or the like around their sidewails 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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10 center hubs 645a and center recesses 625a and 635a have sim | ar dianeters
to allow for the snap-fit engagenent and elim nate any gaps therein.

[00185] Referring to FIGS. 32 and 33, a thirteenth enbodi nent of the

phar maceut i cgh 266 ¢ is shown and generally referred to ef erence
nunmer al 700. 156@%j’%uct 700 has features simlar to pro UG/ 0430
utilises a snap-fit engagenent of the three distinct conponents. Product 700

has first | ogkefdiré tﬁwme7r&adrarwn%ﬂls4eryhb|§@qm ebg@l@naﬁnfwmme ipRerddd 742 on
upper and middle portions 720 and 740, respectively first [ocking

rings 721 an mﬁﬂfogﬁaspﬁ%a@%égﬁd | ocking rings 722 and 742 are
concentrically aligned. 20 [00186] The m ddl e and | ower portions 740 and 730
have correspondlng first _annular recesses 743 and 733 and second annul ar

3

recesses 744 @037 34, Relegingde FiGe14p, theigaps petepen Kigdeding ings Sda andi3413ng 733

and the §ecor63n®6%“rhﬁfatedtﬁfb?&ﬁﬁ5a tftardif fbr prAUBTSD0E GRMSAIH predbct yo@! | gned.
These conponents can al so be 25 assenbled via friction fit, and adhesive or

ot her bondi ng agents can be used along the ring and/or recesses to further

i nprove the qoof¥egt ORefe[er%]i@ﬁeg% lﬁ%ﬁ%“ %&eﬁiﬁ%n@&dﬂﬁeﬁt%ﬁh@or respondi ng

snap-fit connections of th e portions 720, 730 and
740 are cl osmhprraaqegmpronyc@@émﬂwwndwnmau refiesTecktn by ietaranse puneiab®P0740 i s

tightly SandVPrS&ﬁ@'Bb@hQ@&H‘ﬁﬁﬂbrbBﬁ“oHBﬁ@ra :ewélr doﬂ%resﬁ%td'a% ol 64dridRGag 30- This
provi des for a nore secure Ero uct 700 a reduces an ting of the

conponefs wHb# ferEviorag distinc @W@O@GWU%WﬁWWS@O%QF@Q@WSSS'T@0188]
Referring to FIGS. 34 and 35, a fourteenth enbodi ment of the pharmaceutical

product is shown and generally referred to by reference nuneral 700'.
Product 700" [R8{ eat Sireiler i tie icamperenisy Jdi embastimanta dgearibrd eBove, Yigap- f i t

engagement ofy, EP%MB%& mnéd?d‘ﬁértné‘r%é@i‘ g?ﬂ ﬁwd%lfotdré ﬁﬁeﬂé’r@ently fmuiaid tc7 40°

based upon a pIura Ity of concentrically alig annul ar” ri ngs and
grooves. The &Ric¥pa d@P'foHétef ¢frelease - gs@craedjumweieka Hgwralggad apimmediate 722

and 742" sand/ @fe EdIFinelaas Ex&éneﬂt@&: ddnfraiithé Rba38 ¢AaBS aﬁB Relh 8lso beRBERA S 743
733" 744' and 734" is reduced as conpared to product 700 so that annular

gaps 750 and WB@’&QPT&Q' thelielfaen ratee E‘tﬂﬂﬂ@ﬁbﬂﬂ“@r ang) giddiepritiens 6292630 a0

640 all remain exposed, which allows for release of the active agent for all three of the
portions.

20 [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.

25 [00183] The snap-fit engagement occurs between center hubs or projections 645
on opposing sides of middle portion 840 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

30 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 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 and angle of the
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and 755 ensure that the first and second |ocking rings 721', 741, 722' and
742 are 10 able to conpletely engage. [00189] Referring to FIGS. 36 through
39, a fifteenth enbodi ment of the pharmaceutical product is shown and
general |y re§@rhehskasby reference nunmeral 800. Product 800 has an upper
portion 820, a | OWerT port| on 830 and a middl e portion 840PGEUSHEY04246 m t hr ee
di stinct conponents, which can be forned by tablet conpression. [00190]
Product 800 Bé}ﬁerfrﬁl%tm%d%%éﬁﬁ aﬁ@aﬁgr@&f tRé ca{tadﬂsésségﬁzm SIsptbegs for

mechani cal | nt erI ocki n ortion 840 with the upper and | ower
portions S'S%‘b“?ﬁﬁ‘ﬂﬁl@ woan@ﬁ@mam@f) ¢r faciign geRiBsk relen@ HAm AR anplker,

connect i on ﬂﬁﬂhéls@fa%lhta%ﬂgmmatcb%cm HaASse né&sone of the bonding

t echni ques described above, can also be used. [00191] Product 800 has first
and second hubs or projections 845 and 846 on opposing sides of mddle

portion 340 mydg4orr ‘ﬁﬂ@ﬂiﬂb RIFiCY. 86 a ﬁfﬂ@l}@‘h@@% IRARIIGE mbedim@rif 826 and

835, 836 on upper and | ower portions respectivel éﬁ The present

i nvention al B® E@@Q@?Wﬂ'%elm@at@ﬁ armg?@rbeﬁwbéh% meehanigas ingrigckieg esses
for the engaggiBy, W&d&h&)@@@\ﬁ%@OFﬁ@@ﬁﬂ@gf(lﬁteﬁéckmg%il W mifafe polfeR daph st and

second hubs 845 and 846 have a substantially circdlar shape while the first

and second Wik thesgpepand logerporticns 6298 gnth 634 taiaygh asnpafit sndsgemert usindpes, so
that the sidgyddnsndihg &quid?%eﬁ\ﬂ%ﬂé%ﬁ@hn@@éﬁéﬁ&@ésﬁe@%a drissshdengl | s of

the recesses, as is evident in [00192] The hubs, 845 and 846 and
the reckdssesceter hups@a5gend CW r@%ﬁ§59§ @%5alfé‘d %ﬁﬁé\‘ﬂ denleydiarmetasdaalev i ction

fit, and/ or gARESENED-BEen enPafbingna88 3ferBm. used to further inprove
t he connecti on. Thﬁeé@ext e%daﬁ t he hubs 84@}%?1% 846 and the 27 WO

2006(/ 055928 PCTI US2005/ 042216 depth of the recesses 825, 826, 835, 836 are
reduced as cgmes%d tﬁefefrmgwue@@z%ﬁdssf@fmr%ﬁm mdmt%%eem st between

t he conponents erring to GS. 39a and 39b, an alternative
enbodi ment oPh%'FT@Gﬁ'éttca modient is shown Gif sarriallydalerras 19/ by efesencaumerdly/0Pef er ence

nurer al 158003Prdﬁﬂjbﬁb0q\ds%étafe§%|m|ﬁﬂ JQ@(H\J&S@U‘%\H&Q& Wﬂ'eﬁ@égdrﬁgn%ﬂ ocki ng

portions. The hubs 845a and 6a an t he recesses 825a,_ 826a, 835a 836a
have corr espdiedhics lggecgmp@ng’\ts Braduet 799 hagfitshlockingings 72 andg41ang’

di ameters, tQe@nd9¥kirdring ¢25 BAP742 6n RERERIRRYdIATHHIGHS 7oAl g48NY
respectively. The first locking rings 721 and 741 and the second locking rings 722 and
742 are concentrically aligned.

20
[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
(- 25 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

30 FIG. 33, the middle portion 740 is tightly sandwiched in between the upper and lowet
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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gaps therein. 10 [00194] Referring to FIGS. 40 through 41 a, a sixteenth
enbodi nent of the pharnmaceutical product is shown and generally referred to
by reference nuneral 900. Product 900 has an upper portion 920, a | ower
portion 930 sl dspasessl € portion 940 that formthree distinct conponents,
whi ch can be formed by tablet conpression. 15 [00195] Si nfFEUSPS/P43216
conponents of the enbodi nents descri bed above, the upper, |lower and m ddl e

portions 920.1ofiR) andn@fépr (16 FOSRRaen! o YourBLiM fibinidht ofthD! eve a desired

rate of release ) diumrate, owrate and an i nmmedi ate rate,
can incl ude é%h@l’rﬁﬁc@ﬁl‘!@' P"@dé@r'ﬁ shswn and geppial efarredde by sefercaemnumerdl B¥'.coat ed

to 20 furtherppank v@é hh@?eai@é@ﬁﬁﬂaﬁ%tp?&ducfr \F,?\ﬁ(zes a%b-f@a.ggoageﬁghﬁof

portions 920, 930 and remai n_expose ch all rel ease of
the active adbﬁypmrlowarldﬁniééle@prtlonémq)dfaou @IL740] brsedaiPopaRiTality 000

provi descf or daﬁsmaﬁ@anghaasﬁmmrggaﬁa 9%6%@%'&&@5¢m9%r£§n&é&omth the

upper and | ower portions hi ou series of alternating rows

of ridges andoeNGTHER 21 Uibler72808d €42 andior %ﬁ%d%ﬂﬂﬁ et hafirsignd perpad ag
channel's 921 roaiido 7y am@ b2YRindFaatis S ad @indald P HREARE 760 chmgt and

channel s 931 and 932 that mate wth correspondi n? alternating ridges 941
and 942 on opB¥Walengans HOaNd7SRieHig! ketwprlr the sembarents3 oTHege aomylargepe {B&nce t he

connecti on, aml%sgn@reemWﬁrgmd%bamﬁckuwswow Bl hhe7hoqdi ng

t echni ques descri bed above, can al so be use he alternating ridges and
channel $0921 ahipte cogpletelh@3089641 and 942 can traverse the upper, |ower and
m ddl e portions 920, 930 and 940, respectively, or can be discretely

di sposed al o 28 WO 2006/ 055928 PCT/ US2005/ 042216 the three portlons S0 as
to forma patlﬁﬁlﬁﬂof Brefepinasto AHaS n3fl rough 38, afifteeathorapasiinent of tge al t er nati ng

ridges and chappghceufiesl proddeis Ql:a’bkvn @'ﬁi?genar’éily ﬁﬁ@re%‘kg b??é‘e?eﬂ@@h@rﬂeltapaoo
facilitate en ggmlngnt bet ween the | ower | e portions 920, 930

and 940 5 | AL aS 31 HRpar JORORBR0 . eHoWSH SN 588 And BBGBIRASEIRA0

enbodi MRt  of inhi¥8rm 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 middle portion 840 with the upper and lower portions
820 and 830 through a snap-fit engagement. To enhance the connection, additional

20 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

25 825, 826 and 835, 836 on upper and lower portions 820 and B30, 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

30 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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pharmaceutical product is shown and generally referred to by reference
nunmeral 1000. Product 1000 has an upper portion 1020, a | ower portion 1030
and a mddle portion 1040 that formthree distinct conponents, which can be

formed by takv@toogeEpigessi on. 10 [00199] Simlar to the c of the
enbodi nents descri bed above, the upper, |ower and m ddl eggg}rb?ﬁg%@zi’(fzo,

1030 and 1040 are independently fornulated to achieve a desired rate of
rel ease, e.g.depth cfaklé revesstic@252626, B35, 1836 arcrdudta asi compeicaltite praaiiet 6081d can

I ncl ude excipjpents con | .t.he release rates, or could instead or
optional ly i Brb?%tﬁf Sgﬁ%a %h{’?%ﬂé’ﬁ“@&&ﬁ@%@@%ﬁ?her vary or control the

rel ease 15 rates of the active agents. The upper, | ower and m ddl e portions
1020, 1030 0 Il [ d, ' | 14 . rel f th
active agent WP PrlestiCp ripS o asheat pisdhasy SePotmert o068t ovi des
fo (r]I Irns*c hani caggoi i@klecrlwromidzo ] guémeiag% (t)di@rréd A dlyeefefente aﬁme%Oad@él@mwﬁ blim_mh@sug 82 r5

an ower portions an thro .cent er S, 0 oj ections on
opposi ng si de¥Y P hefaes tB%WPFQﬂ?'%B‘HGﬁEHW%BQW%p aihHéjs @gﬁ%]d é4ﬁ@@8§ses
1025 anﬂ éOB&goredﬁpwszaap?)a‘samswlmsdlﬁmscaalﬁeéboaﬁidg %ﬂét%s, é-QSﬁmﬂdr,\/ﬁgy. Tﬂe
center hubs 1045 have a sybstantia L pcul ar _.shape that correspond to the
circul ar shap%mg%rsfzﬁg’ %8n 'éP‘efeé%é%E'Lf’\é“ fi’bé‘? Sgﬂﬂ'f'i 9C7R aé"ggfg@' €4Me center
hubs 25 1045 gaps tiedreia. preferably chanfered to facilitate assenbly. [00201]

The cenégr hubs 1045 and the center recesses 1025 and 1035 can al so be
connect based upon a friction fit, and/or adhesive or other bonding agents

Eiags bZGUSﬁd [m%siﬁg t h@efert m\FeGs.Eﬂ) mmgﬁemh,wsi?taa?]th@%eaheﬁeéfan@i nlg to g

. thro , Lal el f.eent enpodi nt .o ar naceut | pro uct
s shown and WEiERGH G pEREShR B e R Sor iy P ORIER ARSI L 5100
hﬁs a]p uppeL mdgc;t@nph&een uppdr @oRioN 920 td l@ﬂeﬂﬁ@f%brasﬂbf #hd ﬂtﬁﬂd@ nmgtlrdnigao 1140
t hat ormthnree I stI nct, conponent s I C can e r t abl. et

Compr essi on 58 0 SH0RFists0 BaTREP NSNS Fa%Bo rameq B FEH CUhRRIST o ¢ he
conponens of the enbodi nents descri bed above, the upper, |lower and mddle

portions 1120 0 and 1140 are independently fornmul ate to achi eve a
desired rate r@pﬂsjl eaSimileg iythe GQ"WEB‘F"E%’frtE? & %ad‘g‘ﬁﬁﬁqeé?rgegﬁg°‘§m;}‘e

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

20 further control the release rates. The upper, lower and middle portions 920, 930 and
940 all remain exposed, which allows for release of the active agent for all three of the
portions. '

{00196] Product 900 provides for mechanical interlocking of the middle portion

( 25 940 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 940,

30

[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
middie portions 920, 930 and 940, respectively, or can be discretely disposed along
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5 inmmediate rate, can include excipients to control the rel ease rates, and
can also be <coated to further control the release rates. The upper, |ower
and m ddl e portions 1120, 1130 and 1140 all renmin exposed, which allows

for release of the active agent for all three of the portions. 10 [00204]

Product 1100wz sugéekee2sf or nmechani cal interl ocking of the qi rtion
1140 with the upper and | ower portions 1120 and 1130 throg]éﬂ’q}égorqggﬁﬁ]ﬁubs or

proj ections 1145 on opposing sides of mddle portion 1140 and correspondi ng
center recesthethrdd partieiosoldsto fon & paesm aﬂﬁimb@%hd ﬁ@lé§ thamarelén%@ &@dtik. 1130,

t | t hubs, 1145 h I h
Wi Lo t he contn atprEats Blocheri i anes s 38 BT R b aid ol b el o
shape, so t hdtciliths eigdgamént betfechiice tpdes, icleer a6 middrporioes 920;—;930) ahd$10,

sidewal I s of the recesses, as is evident in FIG 48. The edges of the
center hubs 1145 can be chanfered to facilitate assenbly. [00205] The center

hubs 114% and00igs]cenReferfifRTIES. @ﬂﬁ&n@ndsléﬁ&eﬁ@@nmlaﬁbod&ﬁbrhef mennect ed
based upon a fri ct|0ﬁ fit ﬂd/or adhesi ve or ot her ng agent %@n be
é‘é’r’? B NHf

used to furtHS®R GRS Pigructds shuws anshaeneey frtgrree

t hr ough 53, apmumue@mh&s @rﬁﬁp’ﬁiﬂr?&ﬂlbn@bm heowé?fpaftﬁﬁqesm laﬁdih nﬂdic@éip@r’tions shown

and generally ferred a/ rence 200 ‘%‘E% Loduct 1200 has an
upper porti on ébﬁtf%{m@}m ﬁ@P't?O(E‘?POTQ@B ?J"%‘P“ arreeq i epigheommessioRat f or m
three distinct conponents, which can be forned by tabl et conpression.

[00207] SI ml ar tgﬁnthe conponents of the enbodi nents descri bed above, the
upper , r WA ddISé'"‘I:%FQ thgsemponents aizhe emhediments deseribed @gpventhent | y

formul at ed 30uﬁdér IWdrave niddie portiess 16¥0e1 090 dnel m@are ifdébend@ntlyBetiniuBisAt €, a
slow rate and a i medi ate rate, can i ncl ud exci p ﬁnts to control the

rel egse ratest© a&H‘H"%%He%{Tegda"ﬁéﬁ "eeRHPeB Ir & P Llrﬂé?tec?o PV 5P AAR 3P el ease rates.
The Upgerv\hl Oi\rr]mﬁedm&aa? %H%aﬁ@fcldd@%?culmﬁﬂtg@o ?&Qr%Dthémd?és%élr@te%l dlarldotﬁlﬁlai n .
expose | C a OWS or se O e actll agen or a ree o e
T ons. " 50 Ba St nseau ik e ebpon soned b SR ek satEe MYERSHE byl des
}‘or rrecflagn! caﬂatelsggffel@gm agered. Tﬁbauﬁped%vﬁerlaﬂﬂtﬂgddb pdriidil wzbhmsmemtilgggm and
ower pOI’tIOﬂ an ou nt er ups., or on on
boposi ho &1 o8 ifam Spsect BRch oWy kS bt he dcni aaeRl Rk 8 e o e

portions.

[60200] Product 1000 provides for mechanical interlocking of the middle portion
20 1040 with the upper and lower portions 1020 and 1030 through center hubs or

projections 1045 on opposing sides of middie portion 1040 and corresponding center

recesses 1025 and 1035 on 'upper and lower portions 1020 and 1030, respecfively.

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
25 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.

30
[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 poriion 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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5 recesses 1225 and 1235 on upper and | ower 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 th bs 1245 are also preferably chanfered to facilitate
assenbly vi gwgggénﬁ%ﬁ?y 10 [00209] The center hubs 1245 BidUAB/0424¢ or
recesses 1225 and 1235 can al so be connected based upon a friction fit,
and/ or adhesive or other bonding agents can be used to further ‘i nprove the
connecti on. {00210] Referring to FIGS. 54 through 57, a twentieth enbodi nent
and a first 00803 of Simia teHscempenents ef the embpdimentseleseried abevmite i s shown

and gener al | yode@16KEhd rhifdl8 Yortish SHRIA fliormifdedas an
upper portion ﬂ’1320 a dov:ecrigbgo[rtﬁ)ﬁmi% andﬂ40%?@ﬂded°dn§?l?{l of(r)1 134(63@th t

form three diosichie¥e adgsimstated relogseg . ge@nnedy@ﬂmiemadowats@bd &0 conpr essi on.
20 [002%1] Sﬁﬁmécﬁéte E-aﬁeté&‘ﬁ mmc&s@femsqa cbiifol gﬁe@ag@mé 8¢ &dn disgh@bove, the

upper, |ower and dl'e portions are i1 ndependently
f or nul at ed ?Qﬁt%ﬁlfﬂwrﬁo'@?@ thecalensa wiess Tmeu@agrelow@r gnd migdigRArioRsr at e, a

sl ow rate anghz ) 113daRA ﬁb%lfrré’rhﬁn k@bl Wlé@ﬁioﬁ%%r%ﬁaééofttﬁe Eé’cNUagbntt he

rel ease rates, and can also be coated to further control the rel ase rates.
The upper, | hel tueriofiheiapEonfor ti ons 25 1320, 1330 and 1340 al| remain
exposed, which allows for release of the active agent for all three of the
portions. [0021@11 The upper, lower and m ddle portions 1320, 1330 and 1340
can be 10connH92 thrﬁm‘éﬂﬂ 1400 pravdessiohmeehanisatinteslackingef tsmidsiesportiginues or

adnesi ves: OLRAWTEE ool BETweTRERBRL ¢Plo IR N8Y ol Uhldtiees 8 Teans: by

appllcatlon of energ onbi nat1 on of I ncl udi ng the
met hods descProistonsodé OWOPhOS"BQﬁMf reigidle pertion AE40 @ndenmeseINdingaeatedr ot her

met hods, str t engt hen
t he connecti E%E%%e?mgﬁ a};)?]'i‘fbs{}?-l ﬁ'doﬁr%géﬁé’fﬁ@zo%‘%ﬂ&ggggghL%GT?B L%%%%%/V 042216

[00213] To f &ke pentenhubsfdsl suybstentially siserlarsbarandile thegagian &9res$8 bond
t her ebgtgreeny 135041 1 1%9%@%%@&%1;%&@&(@@% tha3fe Ba¥RacR irRmuBs abect i ons

1325 and 1335, respectively that fit wth correspondin si ze_and shape)

center recesBelsompiiely ghutdnmeidewals of tradecssses, aslisevislont indhG14f oThemdiges
hour - gl ass | (kBe sBRBERUHR1 18865h BE chamfered to facilitate assembly.

[00205] " The center hubs 1145 and the center recesses 1125 and 1135 can also
20 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,
25 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 middie portions 1220, 1230 and 1240 are independently formulated

30 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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5 the portions inprove strength along the lateral direction of the product
1300. O course, the mal e-fenmal e arrangenent between the individual
conponents can be reversed and still provide for inproved strength. Gaps

1360 are formned2ekossd he periphery of the product 1300 tl, g& ég’%lﬁm ddl e
portion 1340 and the upper and |ower portions 1320, 1330.% ? ensure

that center projections 1325 and 1335 10 are conpletely inserted into, and
in contact with, center recesses 1345. [00214] Referring to FIG 57a, an

alternative e j.ment_ o product. of FIGS. . 54 throygh 57 is shown in
cross-secti on@g‘gg]gen?rr%‘{q"wf%pé?‘ﬁg?f form V‘@@PHP@?‘B@"“%&%@? ﬁ‘fddmté?.“ Pr oduct
13?Pa ihs Ei mimWi?ltﬁéOﬂmegg?M&rbuﬁioﬁéﬁﬂm ﬁﬁﬁﬁhraﬁgh d@talhm?' n—lat ed to form
a ush abut nent t m e.portion 1340 wi.t e upper and, | ower

por ti ons. 132000pstine. 1285 g CRRER s e dToR A RSt g OBl
through %7', mcesseend2pami 235amh Wppepshdiewer mitidnse 22p bad mmlp¢9p§alve|yr oduct s
has an-upper B U naas 6248 bR s BRI B 5P e SRR e  fon
1340" that f ogiroulahslkegpedifsid cetiter corERoReTE2S andh28h Tianedyesiobtheadniey himbl et
conpr essi on. 16], Simlar to the conpaonents of the enbodi ments descri bed
above, the 25‘%%Saé?,Llspggﬁggraéb{&ﬁwge&?cgtoggglﬁ?etgﬁgseigtﬂbm:a al%B%'and 1340' are

i ndependently fornmulated to achieve a desired rate of release, e.g., a

medi um rat e, w rate and j diigte rate, can jnclu xci plents to
control 1'c%'ne r&og e rZrﬁ"@@”tﬁﬁE%a{r?rlglea%%l?ece"%ééefc@asﬁso{z%raf‘ﬂg?&:tﬁ?f{)?'%ﬂ t he
rel ease rat espe diimetigpehsed upoBra facbnITit, dohd@r potdsivers othbs Bondinglagidts cand 1340
all remain exposed for rel ease of the active agent 30 for all

Lch. allo
threg of the %P?ﬁd&ﬂf‘m@ﬁlﬁnﬂﬁa‘(ﬁe%ﬁﬁ°@ﬁ°P%oi dal -1i ke shape. [00217] The
upper, |lower and m ddle portions 1320', 1330' and 1340' can be connected

t hrough vario t hods, such for ex | e, glues or adhesivyes;
pol yners; V\/ax@?fﬁwsch%fﬁf‘ffai‘g We@%%é?%?@%u?%%?ﬁﬁmwwa %Bﬁ'f‘“ﬁati on of
eneL g)d/; 132 Mﬁar&fm@e@ﬁm%d@wf th@%ﬁ&ﬁ{agé@%&ﬁ)romwiswﬁwwﬁ@ﬁ*digeﬁérh@rreﬁfres U(r:\h
met hods, inc i ng, the netho escr i ove Wt res to the other
erbod ment & alfYIF AR B S PR ARLGARA SHPREPHIGON Sk B s ¢ hat
facilitate orpatisrengaoma d Mizideqonint 13d0 tHe forahret REStipctrdoiT@osents, which can

be formed by tablet compression.

20 [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, [ower and middle portions

25 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 methods, such as, for example, glues or adhesives;

30 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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5 [00218] To facilitate the connection nethod used and strengthen the bond
t her ebet ween, upper and | ower portions 1320' and 1330' have center
proj ections 1325 and 1335', respectively that fit with corresponding (size

and shape) ce&vo feHRERSSES 1345' on opposing sides of m ion 1340'.
The hour-glass |i ke shapes of each of the portions |mro§g*@§$’§%{5ﬁzﬂ'ﬁal ong

the lateral direction of . t hga product 1300. O 10 course, the mal e-femnl e
arrangenent t!elmepn t'h@fdciﬁdslté’tl'(élb%hnélﬂﬂﬂ?ﬁi&%ﬂ%sé@ﬂn@@treﬁgﬁéﬁﬁﬁ@ﬁbr@nd Sti 'l

provi de for roved stren . 1360' are
peri phery of li‘ %%{hgppq_r%@ @HS ?ﬁa?g) MIA3E hgue P‘?rg p.[@ﬁﬁ"’”%ﬂ?ﬁ he
upper OIfand | civen 38%) rré&péﬁﬁvelﬁtﬁ@f fit whﬁwrrespbamdg (s2Gihd shapé) dehter ﬁaoa§§e@nbl y by
Port 1 ons 132033 55 3gscsineiios i mide foh . hGrnobigipa IR SHoRBoNt c@hohe
Clh_ozen te fachd péridres |trbﬁ>\@$aeng1hwoagd1etratemldﬁegdnohhEtheairﬁdmnﬁsm Q@si stance to
pr oduct of - Fitese. g P {ahaiq mesndemsnChsyFen fe dKbELeL SEBR R 8" Bencr al |y
r ef gr red g gobyverm‘d@rﬂh mwpﬂﬂndelioremrovécSQMgth qudytsal OJa'Bé)fbamed alofg tHel ar to
product 1 t S, 136 a elitm o form ps 1360a’
al ong the perﬂeﬂm ﬁp %EF&@QEPF emgj:gf {)“ﬂb %ﬂﬂ'éo E)? on 1340a'
and t he upperlomqbohrowensmr‘lBB@.nGaﬁéBﬂim ensri33heEt’ cent@ﬁpmjecﬁ&&()ﬁz_sens 4885 t hat
cont act Thi 1 bt GMTRFep R gl ot FARDERIE kb (ot o Fi G, 58
t hr ough 61, a twenty-fi rst enbodi nent and th| rd preferred enbodi nent of t he
phar maceuti c duc raI J rre
numef al 1400%@53uct ﬁ&?ﬁ%p&%& '?ﬁ“f’gﬁﬁ‘%& 9%” %R@é”m gF n 1430
and a niddle aaahﬁougtmsimot:vhai cioes-sediibn asd gerfetrallyaéfeﬁwm;aﬁte&encM| ch can 30
be fornmed by tabl 0022 Sim,| e co nts of the
enbodi nment s d‘@g@(ﬁﬂ%@&%ﬁﬁyguctqﬁgo '865@'% tﬁ%%"?é%@o?ﬂtgm %apgg?‘??s& 1420,
1430 and5144(bl|aﬂrﬂted1dé@aﬂaiﬂmﬂ abutroentof thieaediddle podioh i1 84@with thesippexdandat e of
rel ease, | a w I and an 33 WO 2006/ 055928
PCT/ U82005/ Oiw@nﬁ Hﬁgﬁé@ﬂgmgogg%ggﬁ%@& ude excipients to control the
rel ease rates, and can al so be

[00215] Referring to FIGS. 54’ through 57, a second preferred embodiment of the

pharmaceutical product is shown and generally referred to by reference numeral

20 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
25 upper, lower and middie portions 1320°, 1330’ and 1340’ are independently formulated
to achieve a desired rate of release, e.¢., 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’ ali remain exposed, which allows for release of the active agent
30 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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coated to further control the rel ease rates. The upper, |lower and m ddle
portions 1420, 1430 and 1440 all remain exposed, which allows for rel ease
of the active agent for all three of the portions, and have a circular
shape. 5 [00222] The upper, |lower and m ddl e portions 1420 1430 and 1440

can be conngetRekdskseugh vari ous nethods, such as, for #2«3 Og%é?s or
adhesi ves; polyners; waxes; nechani cal nethods, structur ?Fé

application of energy; and any conbination of such nethods, including the

nreth hods dﬁsﬁ rant @y adrobigatisntoh sik_ﬁh ng@&p@ﬁndtﬂlr)ghﬁe mtemads eia?mrdéc:iralﬁﬁ\@ vahd/ or

ot her net hods, structures or ndi.n re t aC| itate or
strengt hen t KeS™ ESHRZQ:et?t ﬂ%‘é@‘%ﬁﬂ‘é‘ﬂ"‘? %’?—Jdlﬁo §r dsé W litate the
connecti on nmg'neuﬂemsﬁmmdtamom@hbmantﬁm&obmmionbhlweebme/m:eﬂnnsupper and

| ower portions 1420 and 1430 have center projections 1425 15 and 1435,
respectively that fit with corresponding (size and shape) center recesses
1445 on ®ppogoomi8Fi deTo fkilititsliheondctib® meltddUsed Akt Steshgtr@hassbdricke shapes of

each of the portions i rov strengt h n | at eral . direction of the
o otuct 1400 thespbergdn. uEBE NS g poflotin A fod o BiE ot oteieng 195, vi dual
(1: ?1 ggonent fs cand be?s'mszparr]camly thaelfisiithl dorrps@nawlg (dizgr %ﬁdmfa?u)ecbmérrr@mﬁés hLands
are for al ong_t.he er | uct et ween the
i ddl e portlgﬁgﬁﬂi}@ ARing figes, PBIQ X"’Pdﬁé—:‘? Bg?ﬁ?lgr@a j'gﬁs eﬁ%ds 1460
facilitate asseportiony improve srargtiaalsegihetiaeral didatien althdgnﬂuaggnaeomper,
nds 14 a

I 1 ddI t 1420, 1430 144 Th
sg\gg: an?&alml fOBrI%QEtﬁr ) ?eof? aéemr]gfgﬁf@%‘ﬂ?qnet ?fngw%uﬁgcamfﬁtf cﬁég’gr ring to
FI G h61 a, arrevidrzt@!retrﬂ‘ts!tlbvprwmw lmprdv;a?étrérigf‘u pﬂ(rtgthﬁﬁhndﬁﬂ%b?ﬁe forﬁ‘&dtalungughl 61

- t

13000, Pr oaudh® RarBEY oL Hh AP TG Brlkeh Fehbfe phftoR oy o S Gansh i s
at an angl e flowanpohiend ®32¢,0133a1 .Lahbe 1360 fisilithitcmembly\hydeovidisg 8 resistanceo

Iidi bet . 1. ' 1440.
30 [o0525] - rapaRst Siing e updfbwarihaThils SoRGhS 5 506 Bna 30, 3RE “400.
of FI GS15 58 anglecdifite |a1ds 1366hmamrbs ehoserosdadiidate thenassaaiblyemditakeélgettief erred to
by reference r&i{ﬂ?é ?igétgﬁ)%}osﬁéiﬂg.um 1400b is simlar to product 1400 but

the | ands are

[00219] Referring to FIG. 57a’, an alternative embodiment of the product of FIGS.
54’ through 57’ is shown in cross-section and generally referred to by reference

20 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 13252 and 1335a’ are completely inserted into,
and in contact with, center recesses 1345a’.

( 25
[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
30 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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WO 2006/ 055928 PCTI US2005/ 042216 so that the concave faces of mddle
portion 1440 fit cl osely agai nst the convex faces of upper and | ower
portions 1420 and 1430. [00226] Referring to FIG 61 c, an alternative
enbodi nent oiyd fgspseguct of FIGS. 5 58 through 61 is sh '

cross-section and ge%gr ally referred to by reference nungpgwh%ﬂﬂ'b%?mw oduct
1400c is simlar to product 1400 but the angled |ands are elimnated to
form gaps 1460uneiade (ate,vanpmiudeexcipients td bantpl thauelkadst@feshatdeealsdise m ddl e

ti 1440 | ti 14 , 0
PorL! on 1440 ath AR Sl L A TS R4Z By RIS, TS
contact with t426t &430ancebEdall teman ekiBead, Ayhickedliomsiforgeleasddithe adtive agemt
alternative %PQIWhMHﬁ% 5*]&5?59&'@1'%}9 aoct,ircﬁllaf:isl?a e58 through 61 is shown in an

P to by re ]

expl oded view and generally referre rence nuneral 1400d. Product
1400d isbsimlar to product 1400 but the concavity and 15 convexity of the

upper, | ower 1 ddl-&_p | 1420d. .. 14 | sed.

[ 00228] Ref er@pgzg to ﬂ?’&é‘gf’%ﬂz%{‘lﬁf at Wldg?,poi%gﬁg@ﬁééggﬂ{iﬁ%%(g% nt of the
phar maceut i catonpectdd through \shiousmathdds) esoelr ad, fgr exefmpler gides or ddhesiedser ence
nuneral 1500. i f . on Lon_s ctur per
portion 1520, p% %@b‘&% r@%@ﬁa%fg%?tﬁgﬁsd SﬁgﬁﬂggPén%ébjﬁ’}bgﬁsTégﬁ%ﬂ}ﬁe tm four
di stinct conpanbartyssomidiriatibn obsuchanetiicuisnieduding thelbrhethodsodgseralssi above MOID229]
Simlar ;to th ' i e 25

connect iltc?n st %ﬁﬁ‘%r?ogm%%&%’r%b&gaﬁjﬁgg?a%ﬂ@mvgﬁggwgﬁﬁﬁé’ﬁ @g%@;r%?o :{glr?grn?SZO, 1530
and 1540 ar eingredeptsitiariatiitatecr strerapttesh the certectnrebedwersthe pdrtions.e of rel ease,
e.g., a nediumrate, a slowrate and an i mediate rate, can include

exciq’oi ents to control the release rates, and can also be coated to further
control the r@0228e r dlodacilititecthe ppraectidnonethodasbd aniddtiesgthen thedwosd 1520, 1530

For arl  thr eclBropisSrHeS pad dhatndtg it eh Bhe FuFRag Bheficidfipdifse S0em

mechani @& i namt 1488k respedively lifeat fit Wit @reepariding (siz840d shage) cérderuppasseand | ower

portions 1520 s ti, QN C . | . The
Coper o oner Ll broBehg sl B bl RRRTEIAE! TS hadfEha i Obndiel o odch
hol es 1525, 1®8%odieds Iptbye steangdtalongthy Jaterakdiregtion ofitheprotlect14e®i Ok

course, the male-female arrangement between the individual components can be

reversed and still provide for improved strength. Lands 1460 are formed along the

20 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 horizontal direction.

( 25 [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 lands 1460a provide resistance to sliding
between the upper, lower and middle portions 1420, 1430 and 1440.

30
[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 similar to product 1400 but the lands are eliminated
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35 WD 2006/ 055928 PCT/ US2005/ 042216 the shaft 1512 of rivet 1510.
Preferably, the rivet shaft 1512 has a tapered distal end 1514 to
facilitate assenbly of the rivet with the upper, |ower and m ddl e portions
1520, 1530 syishodbekasagThe rivet 1510 can have a rivet heag %{%%5 or ot her

| ocki ng structure for |ocking the conponents of the prod 18 %?E@et her,
such as, for exanple, by 5 heat nelt. Mechanical connections can al so be

used such as,softint tt@«mﬁpdt\tefaeesrtﬁmﬂﬁé pohieﬁk44o°ﬁimwagaihsnhélemm/ayaméb@af agents
can al so further ﬂ? used to H?é@ "@35 connection. The rivet 1510 provides
for connecti §RPE2 H%Wecfgﬁﬁgﬂﬁ #7148 al'so have an active agent, which
woul d provide for a fourth active conponent. The upper and |ower portions

t152:3 a{lg 153Q06:226] haVBefd'rr]{andj E{G Sihaéfﬁéliéfr&ltlflé g:ﬁb&dwmemameepra&;dtwﬂgp% 1220
o further e erent conponen rri 0

thr ough 0, * S8ionet 5t Fisham FLuarmRIon MY groralh e eSS duct | s
shown anfl_ gematrr@kau y400ef elrgaimad;tnmdws siaﬁlene{pe@tumowut m@%gledﬁﬁr@tdu@ igo%ggs
a connection stru ortion ortian ,
and a m ddl eea f&'ﬁ %ﬁ ﬁé?‘g(i’fbglﬁ?q Bapetpnary %fci% E@ﬁﬂ \Qﬁ’@g can be
f%rj m;d by taldshladleponﬂpmb P eaﬁmarrdthb%ﬁér?e]nd&vmﬂpamh@mm1¢3mp@gwmgoef t he |
enbodi nents descri ove stru and upper, | ower
and niddl e pmyrgﬁléa?f%%@rprg@g '&n@ég g%%argrcgmp 'Qﬁ PO andihl ated to
achi evela desiontadt withtcentsd récskesshidse. 9., a nediumrate, a slow rate and an

I medi ate rate, can include excipients to control the release rates, and
can al so be coated to further control the rel ease rates. The upper, |ower

?nd ( mI ddl e qomzznpns Rf@ﬂmgi@?ﬂ% a&f’l@ érﬁélférrfd#be émﬁ?d:?eﬁmaﬁfdmdMIogglGEsoloogg]
or i{rel ease | en ree O ons

by ot - 1600 M BoHGET bihoun Lok artce? Yem A deaREN TS B RIEIE R or (- o
1640 with thenutrmaﬂnmow Fbreuﬁmmomd uselmla&ﬁ&ﬁocgmdwﬂc@aﬁttﬁumgévnwmd connect i onOI
structu rivet 1610. The upper I .an 1620, 1630 an
Ton0° " ohEn°hsohVeily SRS HpratcioVBBETd misl Hor s s Badt b Sadkbind (B9 5°7 . 1o00

sized to recaewsssl) the shaft 1612 of rivet 1610. Preferably, the rivet
shaft 1612 has a tapered distal end 1614 to facilitate assenbly of the
rivet wwth the upper, |ower. and m ddl e portions 1620,

[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.

20 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
( 25 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., 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 1520, 1530 and 1540 all remain exposed, which allows for release of
30 the active agent for all three of the portions.

[00230] Product 1500 provides for a mechanicai 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

35 each have center holes 1525, 1535 and 1545, respectively, that are sized to recsive
35



1630 and 1640. The rivet 1610 can have a rivet head 1615 or other | ocking
structure for |ocking the conponents of the product 1600 together, such as,
for exanple, by hot nelt or by a nechanical connection, such as, for
exanpl e, thr gasisefdbasi ve or other 36 WO 2006/ 055928 PCT/ US2005/ 042216
bondi ng agents can al so be used to further inprove the cohfiEU#8H™M238e ri vet
1610 provides for connection of the conponents but can al so have an active

?gent, whi _chthef\snalndl1620 aazgv'ﬂitg ;Bm. Iaret]ébaﬁlﬁ,fﬂ)@ﬁﬁdtf 'ymm?“mwﬂelattape;FMdiBﬁp@ﬁd aggl
ower portions an c ave different dianeter rom:t m e
portion 1640%64 fchfPF'ﬁt@Fe @?ﬁ@gﬁ( ‘?ﬂ’@ rivet ‘H'ﬂ} 'L@ HBRg" Pﬁ’ﬁﬁﬂf?{e'ﬂidéi.e Wﬁgf’m'
Rﬁf erring to 1?3@-1:(11 75\401!1ﬂ1e7rﬁf,et %Tﬂ)\/@dﬁwivé @lﬁﬁéthleaﬂ?etﬁ md ermf)cktnh%]}ructure
phar maceuti c roduct is sho n ner, referr t ref erence
umer al 1700 or e B caPedneterae pdad 150 Fonfief P et prapaRecbE 1 on 1730
cta)mdf a Io?]lvelrJ p@a%rrwan fechanibal i_:dihabctbﬁ% gmg %le@ﬁe dfseidéunhhs,cfcnwnmm,a,ramhietcp Cﬁn
e formed by t et conpression.,. | r tot conponents of the
embodi ment s d@gcﬁdbﬁ%l""gg'o%@?' hopding %ﬂ?ré? ?Amﬁﬁifuﬂﬁ%bﬁ ‘6?&5&0 B‘&?rFBYeoﬁE 1720, 1730
and 1740 -ar e conckziendEing Hyet fl 61 hproRtiesifor connactitnest eheacahgnestd bubdam ao r el ease,
e.g., anediynrate,.a slowrate and an. i late 15 rate. can.incl|ude
exci pients t DAY ?8 VeaRent gﬁ@h&’@”ﬁﬂ%‘g@%%&‘%a&' OGQHEDOES@I z-gefJBperfurther
control the raabdase porioas 1530ando1E30rcan hayeedifferent dianetersfomt thensiddig20, 1730
and 1740 all_rengi X ed. whigch | o for rel ease of the active agent
for all 1$hre£°gpméﬁg?°p®ﬁﬁ?ro%93 @%’3@%“@?"@%’&&% 1700 provides for an
adhesi ve bond of the upper and |ower portions.1730 and 1740. To enhance the
connecti on, iLional connectd hod such. as. one of. the_honding
t echfi ques diﬂ@sﬁted EB%\%’,Q 8%‘9%%5;‘@896?%& t""[e@’@fgé'ﬁe"m%é'@ﬁ{'}eprf ortion 1720
I S connect ed pgharnidreutigap prodastds stowarand@eheasrelstitd to B referdnde’ dilimaviat 160an
I nwar dl y dependi n nge 1750.. The fl a 1750 provi.de chani.cal
connecti on oﬂ?%'@%%@%eﬂ ﬁ%}lj@?""’gﬁ u?tB(ﬁen&qBO?q '1‘%???5 p(ﬁglﬁ%@da O PRHEN
prevent $5t hem6B0,cmds mididiegpariionoiégh that éorofberdiginct dompoheis, whidtecdn kenge 1750
may Ci rcumsq,cr)ri b bé{h%l?'%nti r«?e% ner opening 1725 of the outer portion 1720 or
r 0

may be one or ﬁ%ﬂﬂﬂ that extend into the inner openi ng. The size
and shape of flange 30 1750, e.g., a tapered flange, can be chosen to

facilitate as[ﬁ(f‘ﬂ% Y, gﬁnil\gﬂol thg %or%c?n\gngseof the embodiments described above, the
connection structure 1610 and upper, lower and middie portions 1620, 1630 and 1640
20 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
30 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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I ncreased strength. The upper and | ower portions 1730 and 1740 can have
correspondi ng shapes, e.g., tapers to facilitate assenbly. Assenbly of
product 1700 is by positioning of |ower portion 1740 in inner opening 1725
of outer portwonoesds02837 WO 2006/ 055928 PCT/ OS2005/ 042216 ffﬂ.{%‘» %52
application of the adhesive or other bonding agent 1760 ang en pré Si ng
or noving the upper portion 1730 into position. [00238] Referring to FIGS.
72 and 73, a Honding\pgénts chn elsbbdiusethio for&hdrhapr’évq)ihaarcannmom cahe wemdlﬁrta is

shovn and gengEaldnel ELALGEH & e Norfi B eh A% R YT Ao 1 Q0o oAby 1800, has

an outer port’ 'f§40 t hat
formthree dlmuld]mpwd@fqmaﬁemrsactmﬂ carhparsent. bﬁe‘uppgeahdaipweamﬂrMnsd@a@aedm on.

outor, upper a9 ohn b AAERRIEhGeS s BeGRANE bBRY TR R, ("

formul at &d t differemticonponerdesi red rate of release, e.g., a nedium rate a
slowrate and an imedi ate rate, can include excipients to control the
rel ease rates, and can also be coated to further control the rel ease rates.
The outer, upffé234dnd RefeingroMiGBNED 4rRP0, a h8&fy-toweth etr®dinadnt ofthemi N exposed,

bor L1 ons. T odoRoTMEAT Bredtalgt SnPil it eicHeloty EoETE B E o per
and | owner pd?rbdmhsmIBMs amaolitdBetition 17201 dreuppenpation i TE01860 loWet pratianut er

por 10013820, 73 1t ARG o S ORRREHOAL Wil BBl B0 a6 A BIDRIS.

such as one he " bon Uues ‘descri bed above, "Can a used.
[ 00241] The center rib 1850 may cover the entire inner opening 1825 of the

. d h
Chnet openi ngl0vAsES SR icife R Rp8her by o pRBGMbNE el g B ShaIR B0l O28 1 10
t o enhance bondérmngppec and Rwebportibres £1201 t7 Pz 1i7d@bes laéwn’déryll,y farsuwlatdd toas
i de i | of : f
POV de LT <R3 360 Bro AFGBIAL ¥,0la SR 3800 o iR ) 0
whi ch adé defnateedalbmciuémEmlp:ents)tol@Bmolahel reldasa rq:teewdmgn @lso bewoeated ta he upper

and Lover pordpRsoAfathailolotod i A8, AP anRSEPLGRIEIoD! Propla0

covers the entire opening as t e of s
t he 30 upper W{Otallmam@@pdsednwmlt#eallomsé@r rplense @frthqaaty,e agamﬁoml thfegof exanpl e,

wher e the portions.

20 [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

25 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

30 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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I nconpati bl e active agents and/or ingredients need to be isolated from each
other. [00242] Referring to FIG 74, a twenty-sixth enbodi nent of the
pharmaceutical product is shown and generally referred to by reference
nunmer al 1900 wdPt00stos39281900 38 WO 2006/ 055928 PCT/ US2005/ ?é@ﬁ%G has an
outer portion 1920, an upper portion 1930 and a | ower por AR at form
three distinct conponents, which can be fornmed by tablet conpression.

[00243] Si m kalowbdby Agplicatiunast &kl stihedivé treotheriating abentdg6s andtenabséimg t he 5

out er, upper P'[‘]‘g‘éihé)ﬁﬁf;“ 8'&%@@?@@?’3‘%@%&%0 and 1940 are independently

fornul ated t8 Ll ease, e.g., a nediumrate, a
slowrate and an imedi ate rate, can include excipients to control the

rel ease rate C al so.b ed ur caontrol .t rel ease rates.
The outer, uE@&?gﬁndaﬁ%ﬁgmgﬁ%Flﬁcﬁﬁéa @%@,a&%ﬁfuﬁﬁoﬁm@wwﬁ%%m n exposed,
whi ch aldg 0\[/\5 pharmaceltiagsrodict idshora bhdl ger@e?@llytrefeﬂ'eg ﬁd by telmfreﬁr:eg‘fun}elﬁ RBb@
portions. [0Q244 uct 1900 pr.ovi or_an esi.xe _bond of the upper
and | ower pg‘m“kh@oﬁg% aQr?HPeIQEQOW"&’EPS’éﬁgﬁp%rtﬂ?g}maf?ég\?/ﬂ?ﬁ'(EVFFe( PRBFPs t hat
defi ne the i ns4thabipanitirge distiid ecrapdrftspahich can b8 Rdmed by et Bo@ptassion.

connection, additional connection 15 nethods, such as one of the bonding
t echni ques descri bed above, can al so be used. [00245] Assenbly of product

1900 is by amzlsg]at ihosmmar ohige exiipRBbMe oﬂfhecarﬁtmﬁh im@wa&sggoagmve,iméo t he 030
I nner openi ng and then pressing or ving t er_an Q ortions 1
and 104571 nt SuEDPPRGHn o6 Ronbes e end rie fodt B incBhendenty famfigletednt h
enbodi ment ohctige Pbedinad ctetof tidasey.@.04 aiediutn Bte) \asicw thig embaimnyedidéer red to
by reference nuneral 2000.. Product 2000 as an u r rtion 2020, a mddle
o £ o 2030 PR TeliBXgBIENTRR SR THaEare ke, BRY bl A b e Brponent s.
whi ch can be firtheneshtiol theableade ratasp Ths suier.uppér dritdawst] poBians 11820, ti830 hed
conponents of enbod] nent escribed above, .the .upper,.n ddle d | owner
por 1 ons. 2020 A0 SEMRREL SRR AR o fon By Instani R s ke e
desi rediy at ettefpariinease, e.g., a nmediumrate, a slowrate and an inmediate
rate, can include excipients to control the release rates, and can al so be

[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

20 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 1850, e.g., a rough surface to enhance bonding, can
25 be chosen to facilitate assembly, as well as provide increased strength. 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
30 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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30 coated to further control the release rates. The upper, mddl e and | ower
portions 2020, 2030 and 2040 all remain exposed, which allows for rel ease
of the active agent for all three of the portions. 39 WD 2006/ 055928

PCT/ US2005/ O4#&24d06/045648248] Product 2000 provides for an a Eﬁﬂsvﬁ ,bond 2060
bet ween the upper and |ower portions 2020 and 2040 and t H’?%‘”H&tion
2030, the thickness of which can vary. To enhance the connecti on,

dei ti gngl E%@%ﬁ'fohtélﬁ ptlmibhgdao, a&g@bg@g@;ﬁt gab g“?ﬁ lovie? poitiog EF%@“‘?E GUER
escri bed abqve, can .also be used. eferring to , a
t went y- ei ght Hhrgﬁﬁﬁg?%ﬂWPB?e”(tﬁ(ﬁbﬁqé’fﬁﬂ&@g‘iﬂq%ﬁy tal ?thBU@fesis'Qnshom and
generally referred to by reference nuneral 2100. Product 2100 has a first

portion 2120, second portion 2130 and third portion 2140 that formthree
di sti nct conﬂgﬁ@:ﬂs, §ﬁ§'€ﬁt°ct§ﬁG%WQ‘?PM%WFPM"B‘PM%8?&5"5%%?’6?\’.9' HRe present

10 discl gsur %u@érﬁgpepéﬁcﬂﬁwbﬁﬁ&sor@ fober #3b aRdTDeY SreQhdapenddrip SorfuRiBdithe
enbodi nent of  Fl 76. [00250], Simlar to . the conponents of the enbodi nents

descri bed abdfBievq pdegifadyate of £elpase|e-9n @ MEAIYR raera $1o £a19 259 an ymmedialey 2140
are i ndependestel yarf ingiias @icibritotoldonteheieioade asd, laAd camhito 6k combgase, e.g.,

a nediumrate, a slow, rate and an i diate rate, can j ncl excipients to
o ha Tt Sy IrauSioRs i, Thehtpenpghanone DliTRHSRO RO B 1 he

control the r

rel ease rat est940 @ rdndils bxpoded,avticrodlidws Forirelessd dfitieengctivd 28ent2dr30 e of 2140 al |
whi ch allows for release of the active agent for all three

remain Expos_e;tg w : _
of thelBortiBRROMY: [ 00251] Product 2100 provides for an adhesive bond
between the first, second and third portions 2120, 2130 and 2140 al ong

i nner walls each portion. To enhance the connection, additjonal
conngct i on n&Mi s fitaRugls! 99R preyfdes %@rﬁ’g?’ﬂbe 'P%'!E’tﬂiiﬂlﬁl'é@era%i'é’\"fabed above,
can al so be ysffbns 28630 SR P0 VRBT &ichiofr@r hRd Witihe (s tHib dafiieand mhkv e
OO e oo orBhR Al be o5t gt B g koS0 e tohediSh, ki SotmechSH ©" ©"®

numer al
15 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.

20
[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.

25
[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

30 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.

39



portion 2120, second portion 2130 and third portion 2140 housed in a
cup-li ke housing 2150. The cup-like housing 2150 can al so isol ate one or
nore of the first, second and 30 third portions 2120, 2130 and 2140 through
use of isol awomomslsbzs (not shown) traversing the inner vghy

housi ng. The nunber of portions that are used with the cu% @ﬁﬁﬁgﬁ%ﬁg
2150 can be varied. Additionally, placebos can be used to fill open slots

wi thin the cy@n248ke hPrsiucR0dd pibviRies Foran adhesiveeianalPos) betiveenithe dpper aetf | ve

W 2006/ 05508 BERDES 804 SRANG A dromisierasr B D) o HiokaSos o e ¢ 0

t went y- ni nt h varyb i Mahce)metcbmqnh@’r additorial cainecifonatethdds, suchhas/eneoithe

general ly refbercrled ﬁ & i numara‘ %200 Product 2200 has a first
portion 2220 P08dig.tes B'qé?ﬁ ?SSH eﬁ’%@@"%ﬁ’&"&*‘? e§e%orti on 2240 that form three
5 distingt conponents, which can be forned by tabl et corrpre55| on. [00254]
Simlar to t s . of dlrrent ere thef

second and tR&P&BEBrt 5""92?%:&?27%86 ?'E gBﬂﬁ 'Imfcf"d Iat ed
to achieve protesi 1ssdowmhﬁd génerraﬂlwaseed&lg/ refe@ermfemhuuﬁrm at@). Prodl@wiomt e and
an i medi ate 10 rate, cl ude s to control el ease rates,
and can al so Baadl s&pg&mp%bglﬁﬁeﬁgqu&%ﬁ&q%{gutqqgq V%B‘%’ﬁm? %{]@s&'aﬁﬁgﬂ n?est
second and t hiigtifictponiponeass,2&2dh canddloramad byA2KI6t cﬁ:h'lpréssmi ] hepp;maﬁ whi ch
aIIovvs se of the active r thre ortions.
[00255] 1r od P GBS ARdE R nyriierd ! acsfieS Pl e P BRBMen & sacond
and third poriGores 2220, 2230 and 2240 and a base 2250. Additionally, the
first, second and third portions 2220, 2230 and 2240 can be bonded to each
othdr along inner walls of each portion. To enhance the connection,

addi ti onal cc[mnsol i OnSmﬁIBt‘ s commn&%fmmﬁodmmt@d@sﬂnbgi alesenihg fies,

descri bed above nmechani ¢ nne n structures
can al so be i ?3‘?” tﬁjécfﬂ%'gﬂnstuzﬁégb%ég 3?9?840 Qﬁd”‘%f?&“g?’]ﬂg or %&%‘ﬁt& and third
porti ongs 222(m,ch|as2e36) dasicbdrakt treleasape gaaanddhen rate meow rata and:l apimghbdiateuch as,
for exarrple, oov 0 eferrln to FIG .78, _a.,thirtieth
enbodi nent of' rHR P% gtr%?%% qasp gty camals&&ﬁgp%tfe?ip referred
to by refer _erimﬂaanuotﬁrdltha?r&[é@se Ettesdu'm'e firs? Oébcohdanchthird pertnonms)ZtZOQm(ﬂBﬂﬂ a
second porti %48 gl?’?en?aqu egp&sgcli yhidh Oarlltoxlwg ?or(ragésesc??hvg]gctlbe agent for all three of

the portions.
20
[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.
25

[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

30 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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formthree distinct conponents, which can be forned by tabl et conpression.
[00257] Simlar to the conponents of the enbodi nents descri bed above, the
first, 30 second and third portions 2320 and 2330 are independent|y

formul ated t oveazooé/essezsa desired rate of rel ease, e.g., aPE’fEIb’zh'ﬂ%/Eﬁht%’ a
slowrate and an imedi ate rate, can include excipients to contro he

rel ease rates, and can also be coated to further control the rel ease rates.
The first, second and third portions 2320 and 2330 all 41 WD 2006/ 055928
PCT/ US200510 regain. e which allo for release of the active
agent for al ﬁ%ﬁée oggfteﬁg‘g)%g%&?e‘%gng .tW‘Ir%?BJéﬁe SRR °£§‘6¢’%W?PH%°§ for an
adhesi ve bongrdmkictieshowmend gerstrallysefenadito Hy rafecbrich inunhepad 220® nRroddd @2end 2330
and a base 2 a 55. Additjon v, the . fir.st econd apd third
or 1 one. 2320Pa R 53R 2R, & sesRALber G 2asteng e kot 2 AE RN o
each por 5i on.disfioctenhpooants, wehichocandetforoed bydablét congplressimnnect i on  net hods,
such as one of the bonding techni ques described above, can al so be used.

Al so, nechani cal connection structures can al so be provided between the base
2350 10 and/ qo025dp 23Similantd thé eorhpdriits of rxoemtbaaiirdentd destriped dbheoasthd Fird and

ar oves. [ Q0SS FERIPE Ftets 220 2478 2y 2o oot AR o The
phar maceut i cachieps adesitedi ratesi oaisasene.gg anssdilrh yate,of slow egle tand By im@bdiatence
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and 2440 arehe pogendent|ly fornul ated to achieve a desired rate of rel ease,
e.g., a nediumrate, a slowrate and an imedi ate rate, can include

excipients to control the release rates, and can also be coated to further
cont rol 16he r{6025a%e r Btoelact 200 pupsues forl abvsethesiveobonal lebdbesnthe tilshsscddi20, 2430

and 2440 all r LN _expo L,ch ws, for.r a f 25 .th ctive agent
for all thr e@“@%ﬁf@%@&?ﬁgﬁsﬂ% @BE g%#&ﬁldo%l ﬁ%ﬁe %2?@0 i@?‘@%%&s"h? ﬁ?sga
mechani cal | reeeoidoarid thigd pdrtivise2220021030 gndr2Ri®pan be bonded to each other along

inner walls of each portion. To enhance the connection, additional connection

metheds, such as one of the bonding techniques described above, can also be used.

20 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
25 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,
30 second and third portions 2320 and 233C 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
controt the release rates. The first, second and third portions 2320 and 2330 all
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2440 with the upper and | ower portions 2420 and 2430 through the connection
structure or rivet 2410. The upper, lower and m ddl e portions 2420, 2430 and
2440 30 each have center holes that are sized to receive the upper shaft
2412 of the wombeniébh® and the lower shaft 2413 of the rjvet |ock 2415
Preferably, the rivet shaft 2412 has a tapered distal endZ4¥A0yY2216
facilitate assenbly of the rivet with the upper, lower and mddle portions

2420, 2430 arsedéfbosdd)avhidhvgibwa bk Pelbase ol thd attile h@wi fot4ll threg obthBer | ocki ng
structure for_ l.ocking the conponents of the product 2400 together, such as,

for 42 WO 20B¥F¥55928 PCTI US2005/ 042216 exanpl e, a ratchet |ock or a
fir-tree. Adhesive or other bonding agents can also be wused to further

i mprove the ctiqn. . The rivet 2410 provides f connectjon of the
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and 2540 15camectiondsieagiteatdhyasf for exdrmledotgueambigeatves desired rate of

rel ease, e.g., a nediumrate, a slowrate and an inmmedi ate rate, can include

exci{pients to control the release rates, and can also be coated to further
control the [#R8%se rRdfesing IMEIGUPEL thirydirrentbadiment didthe ppaidcent®al520, 2530

d 2540 all I, d, which_ all f I t | t
For all b cBeBIO BT RE G Gtestd Py ERa0G nBos $405y Faediet 100, "
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[00260] Similar to the components of the embodiments described above, the
20 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
25 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
30 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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25 the shaft 2512 of the rivet 2510. The rivet shaft 2512 has a tapered
distal end 2514 to facilitate assenbly of the rivet with the upper, |ower
and m ddl e portions 2520, 2530 and 2540, and which can also be a fir-tree
for connect I enter hole 2535 of the |ower porti 2530 has a
reduced di a“rrg{béurw ogzgrovi de a nechani cal connection vvithpg{fﬂgmp?"??é%m%lo.
Adhesi ve or ot her bondi ng agents can al so be used to further inprove 30 the
connecti on. Ehample,eetatchblidcipooy firctess. fAUhesivnorestherdondihy bijents eapaleebé s but can

al so have an_ acti agen i ch woul d provi or a fourth activ

conponent . Pg?étggj?ﬂqggfrgérpy%etcgnﬁ n-g ,e%veg ﬁ?{QQ’?Y'ﬂ?SrP&r ‘é‘?ﬂ?&ﬁ?%eqilmeof t he
phar maceut i cabmpgqrentiumii cars alsb bave anactige agera) which ebdd predidedonzyfoush estivace
nuneral 2600, P t...2600 6/.05 PCT/ 5/042216, has a
connect i on sf’?'ﬂé&%ﬁg Eé&peﬁ%n%ﬁgé?&%qr{sﬁ%ﬁg58%{1&6:%%&1\,@9 dﬁéﬁ'\ton 2630, and
an outes podiameter? Gdf thédatiddoportibro2440do airthecéxposertherdiifdrent cotripehergain be
formed by tablet conpression. 5 [00266] Simlar to the conponents of the
enbodi ments descri bed above, the connection structure 2610 and upper, | ower
and outer po[002625 26Rélerridg3I®FiE @025 HiHy-scend erdisguivnaetif khe frakmtdaatien to

hi desi rat f I . di t d
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Product 2600cpmpressiers. f or a mechani cal interlocking of the outer portion

2640 with the upper and | ower portions 2620 and 2630 t hrough the connection
15 §tructure or rivet 2610. The upper, lower and outer portions 2620, 2630
and' 2640 ea¢@02a3)Ve CSiniier oML Edrigihenisop heasnmtintintd dexeAbdddioveiRe Si zed to

receive the rivet . 2510 . an e rivet |ock 261 The riv ft has a
t apered di st QP"'@r‘fHD”ZéWl{’%gﬁﬁg?'?c{'fpré '0‘%%58%{31'%'%90 a3 #bef@@fﬁ%%&ough
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_ the active agent for all three of the portions.
20
[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
( 25 the shaft 2512 of the rivet 2510. The rivet shaft 2512 has a tapered distal 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
30 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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connection. 25 [002681 The rivet 2610 and the rivet |ock 2615 can be
connected to the upper and |ower portions 2620 and 2630 vi a adhesive or

ot her connection nmethods or structures as described herein. Wiile the
exenpl ary enbodi nent of FIG 81 describes the rivet 2610 and the rivet |ock
2615 enbeddeqwk%)§ﬁg%ﬂfper and | ower portions 2620 and 2630, alternatively,
they can be co R o the surface of these portions. TRETASWS 022162610
provi des for connection of the conponents but can al so have an active agent,

whi ch woul d | I

portions 262 %"gﬁ'z%%n%g[r’\& avéggcﬁ%@g %g?rf%ttoéa cﬂf‘e ‘t%h 235@33& portion
2640 to furt Hater peRisHFB40 that mrwfeuretdﬁtlnetmmemts which oaD) @d@ﬁmﬂwalset

PCT/ US2005/ 0%559 odh0269] Referring to FIG 82, a thirty-fourth enbodi ment

of the phar rraceutlcal product is shown and generally referred to by
ref erence nurreral 2700. Product 2700 has a connection structure 2710, an

t i ' 40 that
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control the e rates er, | ower rtions 20, 2730
and 2740.0al | chéwmomomﬁ@a@cEGS%n@aG@ aloemaingexpessidewbich aliows feerelease ok agent

for all threqhggfﬁ\}geaggg{fo reejoﬁg{cﬁqgg.g s, Product 2700 provides for a

mechani cal interlocking o ortion 2740 with the upper and | ower
portxons 2720 and 2730 through the connection structure or rivet 2710 The

upper, |ower gk dle@O (2edeflpe %“fﬂ‘%gh&@%@@@ %legt%l can be a

openi ngs that are sized o recel ve rivet
hol | ow st r uct264@ with theiupepex mﬂ&weepomqm&%raM@ﬁﬁhﬁv@Jgﬁl ther pennectiant | ock or

head 20,4715 étﬁtcﬁt?é‘&e:‘?\}e?ﬁ i frtég.upﬁabé’ fo%ue?éﬂr&’oéﬁbﬁg%\ﬁ/’&ens{%eb 2¥8NGgIoKe OF ot her

bondi ng agents can al so e use connecti on.
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

20 Hange 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.

( 25 [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

30 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.



[00272] The rivet 2710 provides for connection of the conponents but can
al so have an active agent, which would provide for a fourth active
conponent. The upper 25 and | ower portions 2720 and 2730 can have different

di aneters fr ,ddl e portion 2740 to further expose j nt
conponents. ﬁ?oig%sg%gf erring to FIG 83, a thirty-fifth {(’a@ﬁggﬁoﬁ%ﬁ%ﬁgf t he
phar maceuti cal product is shown and generally referred to by reference
nuneral 2800. uct R a ! i n.Hpper
portion 2820, [Ogﬁ%wer por E ?%%ﬁggg?,aaatﬁgﬂgﬁﬁ%%fb e&%’@%?gﬁ‘%i@gﬁﬁg@# orm four
di stinct conppieduatds shamnandgenergby fefarvaddo by refergnes nureeyal#788 s iPoesuct2y 000
2006/ 055928 Py i B he

hdd y&%ﬂ@é{ogﬁs%%&ﬁr%éﬂ% 4ftLippdlr Bbidh 2?@,%*1&5@8&%810 ?r?é]ﬁ-u%‘% d

enbodi nents described above, the <connection structure er, |ower
and ni ddl e pofiddisorias Ry 40 M doranigupdiatinet egraponpets pefieleean Be fosned bwiablet t o
achi eve g despyRetdde Of release, e.g., a nediumrate, a slowrate and an
i medi ate rate, can i1 nclude excipients to control the release rates, 5 and
can al so be coated to further control the rel ease rates. The upper, |ower

and mddle p B@NS I i , i al | ows
for rel ease 0W0§¥(ﬂe a@ﬁ @der *%g“%g?%{‘ 3@?& 1?‘hre @Gg@eﬁ ﬁ?%@?tﬁ?oar??m' 0275]
Product 2800 penperlirastiuciureidcndripper, lower and biskllernpriisinste0,A788 lasd B84 i on
connecton sPrengtRBRterd) o Blita BchicAEZ desheq A8% Chile) S Wech el
port i onst®8202 seyJFatesnd andgredigie ath gee inclide excipipnts inepntrohihe releasedatead to

receive the fLeyipl 8ocos RS0 uTRE ookl FHisHhBaSRRRb2 THE 3B CAlflahpads 2615

at opposing ends and Itates asse ! sre I'ency or
flexibility. middsparéonsi2780#B01arE7AY2hipaminexpasehMishipdoys o releasest f ur t her

improve the copnRGld Afant HRaI frebiths ps@bsk. 2810 can be stretched during
assenbly to allow the upper, |ower and m ddl e portions 2820, 2830 and 2840

to be +placed over the cord heads 2815. The flexible cord 2810 can al so be

O ot | ot . ;
o tor nactvel y (W2 Hon. FrORE ProdubUiResih Mechlif) RIcRRRg bltheiide piflon
for connecti oR74¥witthibe yppgyandriewertpertiona A72(and? A Wrough hetcporectigient ,  whi ch
woul d provi desﬂcr&rtur%oi ﬁ\lr%’}?ﬁ@cﬁ‘lé’ @pdfe?ﬂmé}%'ﬂﬁ gniJJ?@P%M&RPiJCﬁBPQ?ﬂ%er@”' ons,
ave di e m e .

2820 and 2830 can erent dianeters from
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
20 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

25 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

30 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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portion 2840 to further expose the different conponents. 25 [00277]
Referring to FIG 84, a thirty-sixth enbodi nent of the pharnmaceuti cal
product is shown and generally referred to by reference nuneral 2900.

Product 2900wgwage/esss@nnection structure 2910, an upper p?{%@?gﬂ’f’éﬁ)‘ﬁﬁ&a

| ower portion 2930, and a mddle portion 2940 that form
conponents, which can be forned by tablet conpression. 30 [00278] Si m | ar

to the conpog[gnm&of tskﬁuaﬁri@mldasﬁ-mbﬁerﬂ@@ﬂhéQﬁfﬂo&h@\«% deb&ihed GBBRE @l O

structure 29 upper, |ower and | e portions 2920, 2930 and 2940 are

i ndependent | W%P?Hﬂnait@atufﬁﬁfﬁ@ rﬁ“g\%p%{" EP&@F ?@Hmldgieé)%tfonﬁ @BRR2830 gng;2840,

mediumrate, arg nﬁi@&hdeﬁ]?fcﬂﬂdla% th ABMEN L Bedi :@H@ate%ﬁf&léa@é'élgea%@ahﬁd\@ﬂis to
control the release rates, 46 WO 2006/ 055928 PCTI US20051042216 and can

al so be coat eSO TRigANY AN ImBedialn rafe, gan iBclkide xginienis to eaRirol thp Kleasedaies. and

m ddl e perti ogd ciddlso @&Qte’iﬂdf&ﬂé@céﬂﬂol mmbaseeﬁémesa%euwércbwaféﬁaﬂs for

rel ease of the actiye %ent or all thr of the portions %5 00278}
Product 2900 'PidSNA RRsions#828, 2380 RaA P84 al| 'i‘i"f‘@l“'l %R??fgwa"htaﬂ%w CHEAIRASESF t i on
2940 wi th t hethdRRRVe @it fop B thréOsfithepsrtid®20 and 2930 through the connection
structure or rivet 2910. The upper, |ower and m ddle portions 2920, 2930 and

2940 each have center openings that are sized to receive the rivet 2910.

The rivet 291fpodpsia m&ammdws@.aﬁﬁopa rﬂé@ﬁarﬁc&ﬁ@éﬂ&@im%@ﬁﬁeh@d dieportibier ei n
and can hold the uﬁ'\e | ower 10 and m ddl ortions 2920, 2930 and 2940 by

frictiofO it €F40QH 9HEE?TéEWF’é%‘(Ye"@Bﬁ'ﬁﬂ%?ﬁ%’rﬁ“dr?@@%‘%fguwthgt@'ﬂﬂﬂcﬁ?rbs Ri vet

heads 2915 cagrnkeurb of 1BbI®BoraRPROS] Ttk GRS, I8keridng nﬂdd‘!@bortlé’n%lébzbozéwérﬂer
strengthen the connection. Adhesjve or other bondi n I‘}'\Sﬁ can_al so

used(to furthéHG SASP Bue eenier BRRIBES fheharepred o (F‘t—‘:‘f?“’% %ee8¥h The

connection ofﬂexith@c@ﬁrmmﬁaﬁ@orbubammlawpm ea.asaﬁafa\émta@m%bemmldq@ woul d
provide for a fourt c L.ve C onent Referri ncg?to FIG 85, a

o
thirty-seventi®! @rfﬁ?]E‘frWt‘Hf xRty H\dhesivepraatasr g '“% $ fHRls
phar maceaut i cajuriBeOiehpedvel the SoHMeBLicRN ¢h@¢|@ﬁiblalcbw Z2e9hean o stretched dure.t;er ence

numer al 3000. Product has a,conne st r.uct as an 20
upper porti onas?@?%,y aﬁ%‘q\g}e YP5Ft |'QW?"§B§ EP"HO"}?I #&Segag’ﬁraﬂj%ﬁz@eﬁ t hat
f orm di sti nctplaced over the cord heads 2815. The ﬂexuble cord 2810 can aiso be injection molded

into place in the center openings and the cord can alternatively be non-flexible.

20 [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.

25 [00277] Referring to FIG. 84, a thirty-sixth embodiment of the pharmaceutical
product is shown and generally referred to by reference numeral 2800. Product 2900
has a connection structure 2910, an upper portion 2920, a lower portion 2930, and a
middle portion 2940 that form four distinct components, which can be formed by tablet
compression.

30
[00278] Similar to the components of the embodiments described above, the
connection structure 2910 and upper, Iqwer and middle poriions 2920, 2930 and 2940
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,
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conponents, which can be fornmed by tablet conpression. [00281] Simlar to

t he conponents of the enbodi nents descri bed above, the upper, |ower and

m ddl e portions 3020, 3030 and 3040 are independently fornulated 25 to
achieve a degid fidshsebg of release, e.g., a nmediumrate, | ow rate and a

i mredi ate rate, canﬁé ncl ude excipients to control the rel géws?‘]ﬁ?"%“%mand can
al so be coated to further control the rel ease rates. The upper, |ower and

m ddl e portlomaca%%be?&%%d&e@urﬁ%@o@dmé%\am rﬁ’?é@oﬁ'ﬁgup%' E,ta, dgows for
rel ease of the active a%ent for all three of ortions. 00282]

Product 3000 Wids\pResions Pz%WQH%?%Qa'UﬁméWI%ER# WBPhtaH@vsﬁoatﬁ @spatti on

3040 wi th t hetidRBfVe syt foPHPIhrdSiithdpbiod20 and 3030 through the connection
structure 3010. The connection structure 3010 is an open-ended capsul e-like

rigid or sem-rigid structure having a rounded cl osed end 3015. The upper,

| over and m dgios7e}/ WBrsRPostentefadd i AmeBmidat t"elléckuﬁ’&éitthg %d?é)&}norﬁ()?’o

and 3040 each havé center openings that are sized to receive t connecti on
struct ure 3018940mite thpbppeasand dawer perticom2R20tand 2930 thiewdly tee gonrctien hol | ow t o

al | ow for a puffdRie bOsPbo. Mo dHiobH bk 8nd fhictld stfudraecpanARBldrgRaRg r uct ur e

through the center openings of the upper, |ower and dl e portions 3020,

3030 and 3040¢ach have ﬁ@ﬂg}ppenwesmaégmzeﬂmwwa Hhecriyet ’e’%l athesriveh@d1gdea of

ot her connect hORwSkistHtd drdas a%ﬁnﬁ@?@bﬁﬂ%rrﬁéd Re®it é%d%cﬂ&‘t@ne%ﬁé}eﬁvbpn
structure 3010. Adhesive or other bond In%ytfﬁ ents can al so be used
7

furt her Li%pr oded Middleqsrions RP&H. 29p0 an®2940 foafit gepther 'T’ﬁ‘é“a@@ﬁh@@ﬂﬁ*(‘(yﬁ“
structure 301RefRls Qﬁstﬁlﬁtdrég | &8 theRBIEI 13N bé@orH&ﬁtonfcg)Ebélhé gh@SoransReb! V.

The upper, |owver and | e portions 3020, 3030 and each have center
openf ngs that 2%40do étfrﬁ@astf%ﬂ&fléh%oweﬂ%ﬁ@haw@ orierhonding ggents canalgp| | ow

structure or Pagsed 6 'ﬂﬁﬂié?lm reVdRE chificfor) THMHveId 19 ﬂr&fldﬂ&ﬁéb&&mé&ﬂén‘éﬁn hol d
the C upper, | ower and dl e portions 3020, 3030 and by friction fit

or ot her nech%.cewow%@éﬁaﬁ’%@ma%a@wegs?re}cwp'woulmw%er%%f 8 can be

formed o 15a@RBeshpenepfids of the menmbrane to further strengthen the
connection. Adhesive or other bonding agents can al so be used to further
| nprove the connection. The nenbrane provides for connection of the

conponents bufgoegy) al $RMEANGIANGAES | a4Rirty-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
20 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
25 to achieve a desired rate of releass, 6.9., 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, 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.
30
[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 uppet, lower and middle
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agent, which would provide for a fourth active conponent. 20 [00284]
Referring to FIG 86, a thirty-eighth enbodi nent of the pharnaceuti cal
product is shown and generally referred to by reference nuneral 3100.
Product 310 onnection structure 3110, as well a jgortion
3120, alo rog’g?sj?slgg 3130, and a m ddle portion 3140 tEC%F%erQn |2sti nct
conponents, which can be formed by tablet conpression. 25 [00285] Simlar
t o t he conpomertioss 8020, 383@ adinb304Perach heless caritdrexphesibge/that aesized ppeeceivé theer and
m ddl e porti : 4 re | e ] achi eve
a desired rat% gﬁ%%%rg'gftégcé%,g 3@&8_%619%%09?1 ﬁjrﬁ? ﬂ-'geltocé)mg&é}'é%aﬁg%gogégfqggéﬁto

i mredi at e r ataliow derra pusberrde oeatberstectuse tooslide tteraphnediion strigaredhmoaglethe and can

| be 30 . | d
0 o SRR Rk oA, ERNG BB ihalRg 07 "
rel ease Bf t hdthaugh, e prgsent inventionabhteniplades thé usdef gilbertdoonection 8trilires

2006/ 055928 B(ik/ %f%é%@cgrﬁneg %Qgﬁnﬁgdcﬁgr( %ﬂlﬁﬁﬁe 3%8’8 Aﬁr&%ﬁhg 8P oth@¥ bdhain

mechani cal interlocking portion he upper AAd 1 over
portions 312Gganis canotierusedte fuikerdoprve theotonneationct ure 3110. The
connection structure 3110 is an expanding internal tube or stent that
facilitates assenbly. The upper, |lower and m ddl e portions 3120, 3130 and
3140 5 each HA9283tent Alterogtdmiynthe cohmectian singiture 301 earehrea nflated mendmne3110.

The st 31 I I .1 ' 130 and
3140 by Pr 1 ot gl ot Rloneh MR BE ML PufoRClRb g sdRned i oo,
St ent heads 3htb hewncdrderfopeniegs thahare sized topceinel theaghernbranet €me matbantds
furth t i ' '
al sq. be scd TP AfEuRAIREE bR Rne R0 erdlh wilin IS edRBR 8 AR EBKIE 20,
f or ‘connect i asmpef, lawes and midsiteeparoris 8020 23038le9d 3040 by Higtierclitiorethegent ,  whi ch

| d id f ' : ' G 87,
thireysntnt h S eaPalihoctof HeitkRs 6P URARFEL WeRBARLhertE Gt ]
gener al Ly r efapppeidg eodssf themembrase to iunibenstreppthen Ry aunettiop2 @0hesi® dras a

connection st t rt wer portion
t 8ing 24ht %;? A8 Hﬂ% 80 $8%orsecton. P
3230, and a n%“gécildghp'ggt FljonS @4 J{h%tﬁé? or r11:1 | g'[nl‘ﬂr%ct %grrgoneﬁ?%%ﬂ I ch can be
f or med membrane provides for connection of the components but can also have an active

agent, which would provide for a fourth active component.

20 [00284] Referring to FIG. 86, 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 components, which can be formed
by tablet compression.

( 25
[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
30 coated to further control the release rates. The upper, lower and middle portions

3120, 3130 and 3140 ail remain exposed, which allows for release of the active agent
for all three of the portions.
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by tabl et conpression. [00288] Simlar to the conponents of the enbodi nents
descri bed above, the 20 upper, |lower and m ddle portions 3220, 3230 and
3240 are independently forrmulated to achieve a desired rate of rel ease,
e.g., a nediw@eirseng Slowrate and an immediate rate, %2'3@/(# S
excipients to control the rel ease rates, and can al so be coa &% urt her
control the release rates. The upper, |lower and mddle portions 3220, 3230

and 3240 al | 0@286!]“ ePRﬁi%@lcmO‘O/Qir&rtle@Jf&r%’ﬁeérﬁhlcéﬂh@%&lﬁH oftﬂk@mﬁﬁﬂé pb%g’ﬁgent
25 for all three of the portions. 00289£9Product 3200 Eeow des for a

nmechani cal i rﬁ1éPMBrth%'g°P@r apdhlowsr peffiensyeP epd 31ahthoughithe soneetisher and | over

portions 322GtaBdre3330. tihe@EARcibE sERANEBY 1008 an%&pmwmte%%lﬁrbelshetem
connection structure 3210 is a _band that provi

| ower and mi dbftdaqiiiates gsrembhy oThesyopgr, dover SQQG"éjd?‘?Sw%c"'B%‘?'FOG@Q’l@ %sanpéﬂ@%

enough tg fltea@ﬁﬂévd&l#rt@%%@ﬁ'hb@ﬂhaﬂm%fzed ltcomeéw@mé srt@rrickhrao pvlﬁé ét@rﬁl%‘lﬁ‘@zo 3230
and 3240 and c%lgwépen be secured in

heat - shri nk di&" & URRSH IPwes ?WW@'@WBHQ"%?%Q re'u%‘? ar%%“%ﬁa@rooéﬂ Brr ot her

bondi ng agentah&moahﬁ@arl@ennew@mnremoﬁybr émrctmémrsmm Headls PTB@#HeBrmetne band
3210 provides for connecti.on of the 49fué\§%2006/ 8 PCT/ US2005/ 042216

conponent s bA" PRASIEY epds ofihe sientY10R Irfitren WP&C IPhodFBRsYERr a

fourth acti VQ)thé}'Cwﬁdlﬁg! Agent$ 8&29@&; bBaésertb ifuirghek rmﬂ?b@ th8&onmection.t Tied fent
nt of the utica roduct rall%'?treferred

nmbodi
CoPos TEBL, orasab RS o Rnhecin sl Cosberen e 201 ShaBle FeACKE PERILY o 3550,

as wel | as anwhigp®suld providefordBidlith activewempedart on 3330, and a mddle
portion 3340 that formdistinct conponents, which can be forned by tabl et
congression. 10 [00291] Simlar to the conponents of the enbodi nents

descri bed abqee2s7he Hurawgtolrwem armirtyrhmdi @nwmemrtﬁtr%%%rma&aﬁcaand 3340

are independently fornula to, a sired rate | eas
nedi um r at e, %{O@i/ ar"%aaﬁae'at?rﬂ“v rﬁ%é’& gqtéyrIe 'eﬁced&rﬁf‘%fﬂa%{]ﬁesa’s?&!?fgizgﬁts to
control ishe rrﬁasea@anécam%truamé 310, & well dvaan et pehid3220, bheverponibriol t he

| t h | i dd| t 15 3320, 333 3340
can a1 1 be oxpebend BBk LR el e o el

by tablet compression.

upper,

[00288] Similar to the components of the embodiments described above, the
20 upper, lower and middle portions 3220, 3230 and 3240 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, lower and middle portions
4 3220, 3230 and 3240 all remain exposed, which allows for release of the active agent
{ 25 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
30 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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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 tinmed release. [00292] Product 3300 provides for a nechani cal

i nt erl ocki ngwefbédigsgigddl e portion 20 3340 with the upper &gﬂ ortions
3320 and 3330 through the connection structure 3310. Thet% #é’@‘ﬁ%ﬂ?

structure 3210 is a sleeve that provides for assenbly of upper, |ower and

m ddl e porti eompdMs b330 ako had3dPactiVbageitormen walio pravidedogefoutnasgd to fit
over the assenbl ed upper , | ower and m ddl e portions 3320, 3330 and 3340 and
can then be S&CBPW™in place, such as, for exanple, by being elastic, via 25
heat - shri nk or other contraction nethods or structures. Adhesive or other
bondi ng age n so be . u to further inprove the connection. The

sl eeve 3310 Eé@?_ﬁﬁesa‘L‘?fBW"Q(S?IE@thiBO%;%?e“P ﬁ@%@ﬁ‘ﬁﬁ‘r@ﬁlﬁ%pflﬁw’aﬁ%ﬂ@lp@”ﬁ%ve an
active agent js sHoiveand@ehsralpretdttedao by Feférehed rdrieralcddone PesiiBe3ED0thas 30 [ 00293]
Referring to FIG .89, a forH/-fi rst enbodi nent, of %&e lBhar nmageut | ﬁal

product is sKBWPPCHPRSIEHEHYEP 3 Q/af’&fe PP 81 UPRE RPtioB 38R R BWRLRRITOY SS8ko#nd
Product 3400 a rhigdle portioH 3840 fHat foraisiteomponaHt) Whidpahiberordtdbyassleta | over
portion 3440 that form three distinct conponents, which can be fornmed by

t abl et conpr E8EPEISCB0 WO 2006/ 055928 PCT/ US2005/ 042216 [00294] Sinmilar to
t he conponents of the enbodi nents descri bed above, the outer, upper and

| ower portio 20, 3430 and 3440 are independently forpulated to achieve
a desi r&d _ra[@ng I'r el eiguer toéh%c_:gmpaoqgg@iqﬁmereé@tp,dlrgergggwcpg@cga 8 B i nmedi at e
rate, can i ngppételoRSEaid Bifide dotidhe B2, 33D and 8b£PSe ifdthbesdentpfbnhaltedl so be
coated to 5 further Cé)ntr hfe pel ease rates. The outer and | ower portions

| .t :
3420  and 3440 AdTRYER eéfﬁg?é%lf’ &h &9 WOIBYats, ASPW BIRAN Lt the acti ve
agents. [002%bnediat rats, 64n iREIUb BxCipléRo1d haoltBe Fdlease Paes, antGah @BhepOr ti ons

3430 and 3440 as,a result of inwardly depending flan 3450. The fl ange
3450 provi deé’o"‘éltea Rfuﬂggrh%qpelépe ?ﬁ?@égﬁeﬁ'n?laﬁ quéegigowg a?‘ﬁé“'ﬁ@ﬁ@?'la?ﬁu | ower
por ti onss 3433320,(B33d 40d 3840 Rrealii expbSeriapon aisirtedraioncof thy slegle dshe waicher
portion. The flange 3450 ircu ri th ntire inner. opepjng 3425 of
Phe outer  poPlTBnsiRs 8o Tachts SR B of sreoghopbin Horiedt obPend i nt o
t he inner ope&lengcanheyesiperings) ¢.¢ hatpepoding sralsgt thedlddyedartiniee! releasen t o
facilitate assenbly, as well as provide increased strength and
[00292] Product 3300 provides for a mechanical interlocking of the middle portion
20 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 s 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
( 25 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.

30 [00293] Referring to FIG. 89, a forty-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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15 reqgul ate rel ease. Assenbly of product 3400 is facilitated by initial
positioning of lower portion 3440 in inner opening 3425 of outer portion
3420, followed by noving the upper portion 3430 into position and then
appl i cation Qfg Johgesagigesi ve or other bonding agent cap or |abel 3460 over,
and sealing, the open?ng 3425. Alternatively, the |abel BGEES00504246¢i a1y
cover or partially seal the opening 3425 to allow for release of the 20
active agent (hfgdPPer shftlf iAo BribbnehficorlrthghootftithtS 88scRBodabaitCthe Of

adhesi ve, bongggg}agent or e hat 1s positione he 't op of
outer porti oy pahand Igpypeporivist34gh, 3Bgand ?@@@‘@]mda@ﬁeqmﬂhgorm!ata@ 90, a
forty-second Rreds HEQFed%tetJ?‘?eié?ik%' Egc %%érdiﬂﬁ raté, 2 $16W 4t bind §n #houflad

generally referred to by reference meral 3500." Product 3500 has an outer
portion 3520,"a&ncaniprludaerolniests wsmotrelte wleasekates, and camalss e ceatad tof or m
three di Ui NGlriifpBHRASF tHeeletbe Fé@e§%e%tJr%8’%aWoﬁ@M ﬁZO%E@&QﬁE

[00297] Simlar to the conponents di nents descri be ove the 30
outer, upper %H@Peldo‘o@'ﬁh BUﬂWﬁthW%@dﬁaSQQ@{beaﬁWWOtsare i ndependent |y

forrrul ated to achieve a desired rate of release, e.g., a nediumrate, a
slowrate and an imediate rate, can include excipients to control the

rel ease rat ed00298 cafheputer Wl@b&%@delﬂms thewppseanciower portions3438labdse rat es.
The upper an t [ all ows for
(i med F ol easap 45 pyERltd pirdy dibdtg Hadlh SO Tho HATRD prblikés

PCT/ US2005/ 04pechenicsl gonesstio peloghutodhe grirer Ao losspportiens:349d andS44pped and

| ower portio g flange 3550.
The fl ange 3;}3%%\%@%30@@%0nf3§6ﬁ134ﬁroﬁ?ﬁ %%%ﬁﬁé%,??ﬁﬁ%ﬁg oc g?gj‘aphe upper and

| owgr porti orfircEBsibg it FRUINAROIEN[TES¢ehokthe Ruler Pordon §43%I¢"rfgﬂ)‘tbﬁ@lﬁg?ﬁ t he
guter port i ormorklifojddiBRmapenthdib e InherdRAingD b BRe @Rl shébd ditBRoPeNi NG

3525 of the outer portion 3 may be one Oor nore projections that
extend into t380caAmBe CW@H.tqa&mhﬂaﬁ%a@ﬁeﬁr@hramwglh%@row#emcéﬁaged strength agh b

chosen 8 facklikidtfleass Q(ﬂéb%bly%? iRl 3360 RIAMItE8d by %mwﬁno‘?ﬁr{ o e and
regul ate rel ease. Assenbly of product 3500 is facilitated by |n|t|al

posi tioni ng diriomRaA0 1mn5%rrqneawg§éa@of igrpeBion SR tAllpweg Py revingub@r portion

3520, fol | owaghpbypdiidH mOtlﬁts poSBGEANBER aﬂ;mc@tﬁ;%%f ket élihl@g‘v‘é bi &Rer ONLIAGKI N
ring 3560|sthen actuated or sprung to ho n 3530 within

ortio
the outer pordgesirepzypipb GWF@O@’&F\ &ng 6¢a"aa,ttnappﬁnﬁng 342% A'tema'""ef% the label
3460 can partially cover or partially seal the opening 3425 to allow for release of the

20 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
25 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.

[00297] Similar to the components of the embodiments described above, the

30 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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springing or expansion can be via tenperature change, chem cal or other

met hods during the assenbly process. The | ocking ring 3560 can be a single
structure that 15 circunscribes the entire inner opening 3525 or one or nore
smal | er | ocky s. [00299] Referring to FIG 91, -third

enbodi nent o‘?ﬂgﬂe P aé maceuti cal product is shown and g%fré'f}% le’”ezfl%rred to
by reference nuneral 3600. Product 3600 has an outer portion 3620, an upper
portion 3630 and a | ower portion 3640 that form 20 three distinct
conponents, which can be formed by tablet conpression. [00300] Simlar to

t he corrponent[@n&ﬁ] t heThenpiden prsinns3580 setaind e upipevand iower paslianer353@ppér and

| ower porti 0%?54@?@ sﬁﬁ%@nﬁl&fbgﬁ@é’p%n&[hgﬂg,ﬁgr 8 edq-%lﬂ?{ %v 35 ﬁ\ﬁ% ;aﬁ | ﬁ;;rgh?\é?e

a desired rate o ease
25 rate, can mwbamla@ cenracherepitiack tg thmownpeopnd hwermmge?ﬁﬂﬁtaéd 354hantan al so

be coat eg t 263 gré\lécl‘ifs %méllghgttﬁTSudkﬁhﬁﬁﬁf;%F&&ﬁﬁ ‘f’ @B%@éoﬁi& | over

portions remain- exposed or tinmed rel ease of
all of the a6l wesqﬁzge thesentiepipneropening 3524 efrthe owter WI%Q@WQMY@ Qnesdr upper

and | ower _pordrg Bﬁolj&!aéﬁs Doty iS4 RAerbrRPH g bizb BHALRANS A RRRRA 1O

fl ange 3650. The'ft provi ni cal connection or lock to
t he upper and@5h@arh b@@mqaeamfa%@tﬁ afsEmBiz a5 wWeibias ppdde mcwasedsirengdansl i di ng

through the %%lﬁa{te PREdde0 rAserﬂS’l ot roggot %@@ns%htat@ﬂ bé i wﬁgﬁééﬂ%nha%f RiNek r €

i nner openi ng 3625 of the oute gortlon ne or “nore
proj ect idns tPedionSkde indnnefapering 3p2mefroutas eartiag 35?1@‘1@'!9%’2@ bymevingde of fl ange

52 WO 2006/ O%B%deﬁgﬁ éé%%f&ﬁéb@é}ﬁ’r%l@\ Io%@ﬁé)nﬁgaﬁsd@)% %ﬂ%%ﬂzaﬁéa Jr@ﬁl'ulnP kate

assenbly, as we rov e |1 ncreased ren reg ul ate release.
Assqnbly of ﬁp@dbeup%mgmog 363 withip éheefaﬂ%’wortmnt%ap EB% meaaﬁf%gctaathnomer

portion 3640 ghiindifd'&ef e%ﬁﬁéiéﬂ“&a% fmpRt@e cRghdd, @ﬁ‘erﬁlﬁaQ)r ofl’féF iewRes by movi ng
the upper portlon 3630 into position. Afriction ring i s p03|t|oned

al ong the i nfbANGINg AspepRlY grocese Blﬂ'@?k"lﬂdirgl 3560 s8pbe aﬁng@ﬁtmtua% hehe upper

porti ony 3630 GbidrAsdhibbaheVrtiRY innd? @b ARG 3535P0rfohb &F ke srhliRr IdckiRh nfimbekdlg 3660
can be a single structure that circunscribes the entire inner opening 3625

or one or nore smaller friction nenbers. [00302] Referring to FIG 92, a

forty-fourth rgaaggi ”Eﬁbfeﬂ ta‘l'*l@kﬁrH‘Pﬁg&ﬁﬂr@@ﬂnbod]hqeﬁtrd?%ﬁharﬁa&buﬂw and

general |y ref erred to reference nu . Product” 3700 has an outer

portion 3720 Pf%ﬂﬂchiﬁﬁé?’w'béﬁ@ penerdly seferndtoby relpegncg dwpessh 3890 PrefuUat 366 m
has an outer portion 3620, an upper poriion 3630 and a lower portion 3640 that form

20 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 o
achieve a desired rate of release, e.g., a medium rate, a slow rate and an immediate
25 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

30 3640 as a result of inwardly depending flange 3650. The flange 3650 provides a
mechanical connection or lock to the upper and lower portions 3630 and 3640 and
prevenis 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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three distinct conponents, which can be forned by tabl et conpression.
[00303] Simlar to the conponents of the enbodi nents descri bed above, the 15
outer, upper and |lower portions 3720, 3730 and 3740 are independently

fornul ated two 296uss4g a desired rate of rel ease, e.g., a]{é’ﬁﬁjé.zﬂé? ?ztlfh

slow rate and an inmmedi ate rate, can include excipients to con
rel ease rates, and can al so be coated to further control the rel ease rates.

The upper and3dsowan bpahddepns faxilitde a%nﬁﬂ)ﬂgs weiMas provieks PasEbed vhbrigh ahd ows for

tinmed rel ease of a e a en The quter rtion 3720
retains the uf 'é'?teéﬁlﬁa*feo\ﬂgﬁ"" B'@th\f F@%gt@()égnfam tgtég’y]é@t'agpf’%g‘m"ig "Yer'iwardl y
dependi ng fl amtgﬁ:n%ﬁ in ihher dgenmges635 doRerqortitms3san, fﬁWBmeyQﬁd)vmg)méec't ion or

|l ock to the up portion 30 _.an 740 nts themfrom
sl'iding thr ou‘é‘ﬁef%%{]?fh%%\ﬁe% {'Jﬂ“ ﬁmﬁl?" 5%36 gHo %P%@%Bﬁ%ﬂﬁ%’n be the
entire igner shwfauenfgh@ﬁ%rpcﬁrtlbdﬂesmmrchmordtsltm@&ﬁorﬂﬁnBﬁso\hmlrﬂme oQter nore
proj ections t

a o the shape. of fl ange
3750 can be C%o(;@ogan pr'i%{h nfﬁ%‘ﬂ?*@“dﬁ‘@%ﬁga" é\%g\ﬁgp{é sérgc Feoﬁ?t(fémF'ﬂ bgs e
strength and theeqgiirk&rirer opdripr 862548 wal mond snualletifiictior3medbers. faci | i tat ed by
initial positioning of lower portion 3740 in inner opening 3625 of outer
portion 3720, followed by noving the 30 upper portion 3630 into position. A
| ocki ng §t7 ggem@?mhl ﬁH}@ﬁéﬂmghﬁrHG o @rfarqt-fwrth et;tggdmm;] bfabe pldrmiabeutioalt er
portion ol ds the r wi t ute rtion.
55" W0 2306/ 05EHET SEPPUR 308 §PesrSbE R ErR DL e et TRy A0 Bfocg a7
forty-fifth emrdsadh dnwrtpoﬁfonmeomaumﬁmmmmsﬂso gieduwér podtich B0 i tbrgener al | y
referred to b d]I‘et\rence nue ?}’800 Produ glﬁ has an outer portion

Rieiaad 'H g4

3820; an uppe °§§‘§Be ?)‘Wel?'ef%‘?‘? TS Yorm three
di stinct components, which can be fornmed by tablet conpression. 5 [00306]

Simlar to th onents of the enbodi g crlg g_)ove th outer,
upper and | O\A@PS‘gﬁPti %r'@'faégcéﬁ'e °§§@8ﬂ%{ﬂﬁg§§ m P@mieﬂ (%E?f sHEpove; lated to
achi eve 1& deSdJlIt@duﬂipﬁii' an@fomreebemaﬁs 3mogs7soearmmﬂr40 e ma@;enaemlyawmmw pnd an
I medi ate rate, can C‘ e exci |ents to control f el ease rate and
can al so be c&Xyevg atdgsw rate of relea e, 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 and lower portions 3730 and 3740 remain

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

20
[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
( 25 circumscribe the entire inner opening 3725 of the outer portion 3720 or may be one or

more 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

30 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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10 further control the release rates. The upper and | ower portions 3830 and
3840 remain exposed, which allows for tined release of all of the active
agents. [00307] The outer portion 3820 retains the upper and |ower portions

3830 and 340 §q%9{sesult of inwardly depending fl ange %gg&g%(;ggﬁﬂgl:ﬁange

3850 prOV|des a nmechani cal connection or lock to the ower
portions 3830 and 3840 and prevents themfromsliding through the outer

portion. The rhozmage 3&5&%%%@9!3?&%% drilfddffdrit bethb PR&MmaRB@laNg 3825 of
t he outer portlon 3820 or one or nore projections that extend into

the i nner opdPdigtisFhewn ?E‘égﬂ?ﬁﬂalgﬁﬁfﬁﬁe"&p M '8??@@093‘8‘5@’%%0%«3'3 oAk SR04 o

facilitate asaghlonter ﬁért*ﬁﬁ‘ bbz@%n%ﬁaﬂ ;%;dnrsaeeaﬁ@a |§kdrPoioR 38a6ithaProkmgul at e
rel ease. Assenbly of product 380 facilitated by initial positioning of

| ower porti dWeggﬁnqtﬁomﬁﬁ%?"T%b‘é?ﬁhr?@"@Si@"@F' b&!ﬁ?téﬁ‘“ GIBPI§IRN3820, fol | oned by
noving the upper portion 3830 into position. Aroll-pinis inserted through
the outer portion 3820 and through the upper portion 3830, which |ocks the
upper por t i orf09306h| ac8imiastq the sompormaissf thegmpesdiments desgribed algveythsi xt h

embodi ment Ofoufté?eupfﬁé%ﬁ@%% Pb&rﬁéns @b@%&b a'na SEE@% iAdibeBgEHRY ?drhMla'Eé’of grred to

by reference nuneral oduct has a first portion 3920, a second
portion 3930 aéhGV%laldﬁﬁ'FQSi rﬂtﬁrqflrﬁiﬁasggﬂg taH&@d“f"B rateclew ratgiane R gpmediatonent s,

whi ch can be rBfér B&finBYdd é@;ﬂéntﬂb%hﬁéiih@fbléa@e ha¥$ aA8 cBh bFsB%Q'cQé!bd kd ke Shape
for ease of delivery. 09] Simlar to the conponents of the

erbog, mifts Judar oot i ase FRISS: | Fh9LUPPEIBTEIANOT RTINS (FE0 B ?&ﬂ&rgmswzo

3930 and 394(xphepd WHERR ANSIRTol imbdPraBdsabeall dfahe agiveayents. desired rate of
rel ease, e.g., a medi umrate, a slowrate and an i medi ate rate, can

i nckude excipients to control the release rates, and can also be coated to

54 WO 2006/ Ogﬁﬂ.ﬂﬁ] PCTﬁ'h@%QtB%&ﬂ@r?-é@zo rfe!éfﬁshﬁé uﬁ:%'i”aﬁ@ Iombhﬁoﬁla{sem@ ahat es. The

first, second and third portions 392 remai n exposed,
whi ch al | ows 384P 288 rgagteofqurwgdggqqdmg ﬂé@%%ﬁ%rﬂ"glﬂangﬁ?@ RIPVIdeSAR porti ons.

5 [00310% Pr qaé&fané&%nﬁéc%h eerfacli thélu pist BAE iowdr Befiendsd30eRa 3886 ahd I St
second and third portlons 930 and 3940 along inner walls of each

portion. To dHBERisth e@ﬁ@”bﬂﬁ'ﬁ@éhmﬁﬁh the pyteriperiian IBe ARSI WRCMAhods, such as
one of the bngirRcribeemértive mner 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

20 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.

( 25 [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 3240 that form three
distinct components, which can be formed by tablet compression to have an
ellipsoidal-like shape for ease of delivery. |

30
[00309] Similar to the components of the embodiments described above, the first,
second and third portions 3920, 3930 and 3940 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 control the release rates, and can also be coated to
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descri bed above, can also be used. 10 [00311] Referring to FIG 95, a
forty-seventh enbodi nent of the pharmaceutical product is shown and
generally referred to by reference nuneral 4000. Product 4000 has a first

portion 4020, .a f??{i’ pd portion 4030 and a third portion gO%Gsbdalieor mthree
di stinct co‘ﬁB&ﬂoé ;_which can be fornmed by tablet conpression to have a

cylindrical- |ike sha&g for ease of delivery. 15 [00312] Simlar to the
conponent s ofurthRecAVBLHP felprse ratesc The Bigt gpepnd andiidird partigns 39283938 a8dd t hird

portions 40289443 8maMexbE4dl, WnRhiallS\RPBR RISk Yt HRTMAA Rt foP all ffedY GVE @

desired rate of release, e.g., a nediumrate, a slowrate and an i medi ate
rate, can i n¥ERMEIBRc pients to control the release rates, and can al so be
coated to 20 further control the release rates. The first, second and third
portions 4020, 4030 and 4040 all remain exposed, which allows for rel ease
of the artivé03int Rypdugt BOPHpreuides for amadirsiveitend belwses 118 firsk; szheod 4000
provi des for | Mgt frl gp&ﬁ ; 5 d
portions 4028@%@%62%@2%%3%%9 1 nr?ea{mv%/e{?rfez%gpéeac Hggftt%lﬁbﬁpgﬁ%ﬁg%hance
t he connect i 81§ conmentiondgitiopareanection methodediich 8¢ epe akthe hending tegenigissdi ng

techni ques desGibbdsshvabMtalsspdlugdaso be used. [00314] Referring to FIG 96,
a forty-ei ghth enbodi ment of the pharmaceutical 30 product is shown and

generally referred to by reference nuneral 4100. Product 4100 has an upper

portio 120 j ddl L 0) i n‘ﬂ’(‘%ﬁw j 4316“% Lorm

t hree 3} ('fslti né‘%@%gnpon%erftggﬁlbm!gﬁ%ghan%@g S?‘éérrre B@@%ﬁﬁcﬁggh co rrﬁqgééglnéér?]. 55 WO
2006/ 055928 PEHUCIS SuBYOarEbgenerdllp cdarsid igibirirefarence numerab 44660 rfpdust 4900 he
enbodi nent s i ; t A0 [ 20,

T30 and 4140 o B B o A & B et

rel dase, e. gdistiact gempenantswdichgas befermad &y it sampraskied tabaveragyiindricaln

i nclude exci pk&iHape ¥ 2S0LS Qlivbhye rel ease rates, and can al so be 5 coated to
further control the release ratés. The upper and | ower portions 4120 and
4140 rek@in exposed, which allows for tined release of the active agents.

[00316] Prodygy314100 SFAY &5 ERhpBnRIPHRIhbolRfht LI MREEY AddGe URE RISt 2Nd
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
20 further control the release 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

(' 25 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

30 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.
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| ower portions 4120 and 4140 and the m ddl e portion 4130. To enhance the
strength 10 of the connection, mddle portion 4130 is forned as a biscuit
that is inserted within correspondi ng openings in the upper and | ower
portions 41204 35d0ékd To further enhance the connectiq dditional
connection met E‘ﬁo{s gsgch as one of the bonding techni qué’ &%%@Pmﬁélf above,
can al so be used. 15 [00317] Referring to FIG 97, a forty-ninth enbodi nent

of the phar magaysj calslnmaﬂegﬁé cdnjao‘ﬁ@ﬁt‘é"&f %Cbn%@lﬁ‘ﬁé}ﬁé desrcﬁf)&fétﬁ)q%ttﬂe by

ref erence nuneral™ 4200 uct has an u ortion
portion 4230UBRRY, Widdigand lewerropiena 4120, A 8e a'ﬂ%ﬂﬁf Q"ﬁﬂfﬁ@PW@FM@Fm@'éﬁ?ﬁonent s,
whi ch can bed éHH’B%@ at%siré@}a?é oﬁ@l@ﬁééeiﬁd %me&ﬂdﬁ@&%]omﬁ'a{@ arfifant O the

conponents of the enbodi ments describ above, ppe m ddl e and | ower
porti ons 422#nmagiaig ratedcamnd%ﬁwpaﬁ!%@rm‘ﬁ@'me \‘Q‘ﬁaﬁﬁlr%@%@ndtcén aepbave a

desired g at e cgdted &) RARE: coBirS-the AIGHBE rdtBR. rﬁ@upp%r ShPMWeRHSHIGHEN 120 any T at e
rate, can include excipients to control the release rates, and can al so be

coated to fufffRremaimexrosed.hichalipns ior figed soleasect Hinaative AgeMS-e and | ower
portions 25 4220, 4230 and 4240 all renmain exposed, which allows for rel ease

of the active agient for all three of the portions. [00319] Product 4200
provi des for [M318HhesPipduBdiao pevidesferenad bond dpetwaspdhe pener povhs 4220 and

4240 and the:dwe@gbﬁongaizmﬁ%%eanM;@fhfadE%Ptl?ﬂméa?»% bﬁhzﬂ]ce% &%ﬂ@fﬁ' e that

is disposed wthin an inner openi ng er and | ower tions
4220 antP 4240f thegopngaling.anigddle P@B'ﬁh ¢80 isformaddista *éi?ﬁil't th@iﬁﬁ'@%@ﬂ&ﬁ'r\r‘"ﬂ?ﬁt hods,

such as one @@&1 used 56
W booe/ 0ongSaTeseRRiAgs rjl.g;4§2.§?%rup£[agg§n2cglﬁﬁ%fe¢er“sﬁdg%%ndﬁﬂ{b SIoRRE LSS

enbgdi nent oﬁnhﬁf@eﬂ'ﬁﬁwﬂ’@@!ﬁ”b @@'“%ﬁb&ﬁé?moﬂ MedhesiinSUSh RS oA &f ﬁ‘lell%?’”?'ég erred to

by referencet@ﬁﬂﬁh@édé&ggedgg@gu&haﬁ%%m an upper portion 4320, a mddle
portion 4330 and a | ower portion 4340 that formdistinct conponents, which

can be forned by tablet conpression. 5 [00321] Simlar to the conponents of

the enbpgi ”E'EécﬁsﬁFSthQ@H‘ 3@%’#&3 gtzhgformrm% %rrJBQEhH gﬂoﬁﬁéghar&aemased of

di stinct portions 4331 2 and 4333 are ependently formul ated to
achi eve a dedrodsgt ip shewmend generally referr@d tota{rﬁf@mnﬁmw@@@! 4g00. 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.,

20 [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.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

( - 25 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

30 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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slow rate and an imedi ate rate, can include excipients to control the

rel ease rates, 10 and can al so be coated to further control the rel ease
rates. The mi ddle portion remains exposed, which allows for rel ease of the
active agentywhHheshkdoad Nree of the portions. [00322] Product 4300 provides
for an adhesive bonc? if)et ween the upper and 15 | ower portl’l‘gﬁé&% 2hd 4340
and the mddle portions 4331, 4332 and 4333. To enhance the connection,

additional c tio / h . i i

descri bed abNua: . RYTERGE FIcE 46! a fileafniBlionForBh Bhalfheok SEAUAHER. ., o
smal | er t hanistshewdangrgergrsliyokianedde byrefierbrneemumenalt4300.s PABRCt 4300 hd840 t o
forma dunbb ol V, i a.uni form
20 di aneter SPisnsBn 3320 Moot ab Ui AR PLABRUBAS HEPRT KBAR 1" oG
be varied. [POOBIGNsRehighcangefermed@y tadet campiessign.f i r st enbodi ment of the
pharmaceyti cal product is shown and generally referred to by reference

numer al 4400. Product 4400 has an upper portion 4420, a m ddle portion 4430
and a | ower [{9321Jon 4Bimdarthalte ¢anpongsts ohtheentiodiments dasoripaniahovs, thevhi ch can

be formed by i : j j, J o] of the
enbodi nent s ecgégér‘l? "é‘ﬁpﬁ%@g?b'?ﬁ%“[d%ggéﬁ%“ Eé%sglsgﬁld4$%em?enr%|oip)g§$&?a gtﬁge 4420,
4430 and 444Mhdependenticioendatedity achieverd desized rafeoiaclonss ®.¢, alewdiuedateate of

ol ease. e 9o Jael i feBlardald 8 80 BAMhiaNS Ao IRAL Algeep 30, 20

i ncl ude exci 0 con release r can al's coated to
f urt herl@ont aod carnalse bé evated taludler chhizo! thgyrelease titéso e mpiddieiporion4420 and

4440 remain § Ch.: j rek i agents. 57
VO 2006/ 0559%9_5@%%8%%3?‘6@2@%@ f%%%%]w g}eoﬁiﬁéﬁefgkrtﬁpg"vr?%éﬂs%?or an
adh«{fsi ve bongotbensaeen t he upper and |ower portions 4420 and 4440 thereby
encapsul ating the mddle portion 4430. To facilitate delivery the assenbled

product 4400 has a capsul e-li ke shape. To enhance the connection,

addi ti onal cdi3d2k i orProgudidde) prwichs fs an adhesivettood bewdien ¢he eppenaafies 5
describ ab 53?2?) Lese ' IO
cont errpfgajt es%\g‘%\r/g(?@g?% 0 %ﬁn@ﬁ%ng%%ﬁﬁé%gghﬁggﬁ?h3%%%%&33{ ﬂ% applicabl e
enbodi ment s @ekance escanpectnpaddiianal coanéactien netfwdeofuch las ooaef thedbodingrent t he

present i nveglhoRuSPRBARLALRRe 5 dio BY 568 FRS ARRM Gdrichs@h 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
20 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 pharmaceutical

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
25 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

30 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.
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10 m cro-encapsul ated adhesi ves, pressure sensitive adhesives, pressure
sensitive filnms, rivets, capsule rivets, heat welding, ultrasonic welding,
spin welding and/or infrared welding, alone or in conbination with one

anot her. I n re8e@eHgent the use of coating agents on E’B‘Fmgibqéfﬂizﬁill‘dal
conponents, upon application of a solvent, such as water or water:alcohol

may thensel ves act as an adhesive. 15 [00327] The enbodi nents descri bed
above, in par{003a5pr theaectdadd pravidgs foras Bamisial bohdbeees Kid\gperF agd

connection structure or conbi i on of bondi.n ith.a [ | cal

interl ol:k o? &’ld”@f)lﬁﬂ'g@ﬁ %%Oﬁngt&@gﬁF'{?fehﬁ‘ﬁaﬁwgt‘ﬁgﬁﬂ'aﬁ‘g pBHi%BglaﬁéI il%Lsserrbl ed

% \éar ihous defe}onie;ae ﬂ@wbwahea@é&MMr?m{ct ezlido' Iﬁis@(jﬁap&ﬁ!éﬁn@bl’}m?f Tbmmaﬁcfbduct ts
uch asse evi ces n he re e cated, suc S r ex e, at a

D armany - o el oBeai acklilne SontaRuEmEmotE SLER r PR A S oty FRARGER | T

of the irglivi desdribed abg@enes siso Pelgsedl onal | y, such devices can provide for

efficient assenbly of multiple products through various designs based upon
the particular nethod or structure for connecting the nmultiple conponents

of the produc{o032¥rh abhe fresentin@bition coRtefriplbéds 4'¢hrieBtof B RIMYHPYrabRMEL® be

[ 00328] The pre%ian,@ ?]lssclos re OH_te | at es t he assgg‘olg{agof he enpodi nents
descri bed her 459 With fhe applicgele gnpqo @%&%”Qﬁd@q"%P tenatives HEERL VR and
assenbly, a ehibbdinat thg phsseaiilantiofcdiisrhplaey uas sEfiidencapsiliated watddy

exanpl e,_ t hrough the use, of dgo ,cartrig‘?res, andﬁg% atient assenbly,. such as,
for exand e, Bﬁ“ﬂ'&ﬁaﬁpﬁ‘é@éﬁ‘i’pﬂ P§VeSa RISSH ReRpl oqvs BesHie gersiive ety v
of ]Ehe p(r]I odﬁgvigetd,eﬁpsmlgﬁdeta%eeid Welding, ulﬂr&honp&iéldi@lgpig weldirig ﬁaﬂ@rml’rf ”ate@f t he
prererread enpo rent escri ereln are aescrl oe I N, t ol |l O ng

DT ared appi | SEIgTEn (AP BF A EREle Wil ot Snsftite e et et " ang

t he di scl osur eoatingwigeats dnshdiadieidyalicompopernts tupdn ypliceicerde aceivient, stch @nt i rety:

58 WD 2006/ 055928 PCTH)%%%@@/ 042216 " AND MACHI NE FOR PHARMACEUTI CAL

VET
PRODUCT ASSEMMEF OF WH| M3y Melpselss ag BYPUs1714P. Additional ly,
this appljcation is related to the follow ng co-pending applications, the

o<l osures, ofulhel Ahs. dshelont ASaBR S Bhoheler EBFLA, ver 10,
2004 and U. S. nfdchanicdl mélocking bt £ abrireotidiostrugilirédldeambihatioadf 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.
20 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 upen the particular method or structure for
: connecting the multiple components of the product, such as, for example, a riveting
( 25 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

30 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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Novenber 30, 2004. [00329] While nost of the pharmaceutical products provide
for three separate conponents, the present invention contenplates the use
of any nunber of separate 10 conponents that are interlocked to provide for
a single del woenysosedrgcl e for a plurality of active agent §€T’9§2"ﬁ% %gt ive
agent in multiple rel ease nodes, or conbinations thereof. ﬁ
understood that the present invention is not limted by the type or form of
active agent ‘METHQD ANDEMACHINE ROBPHARMAGEWTICALRRODUBTASSEMBLY"cal - | | ke
product. 15 [ T n - .present invention
Rave parti cul A pache AU SIS RLGFY AR AddnBhaly B BGRbn PG e
resul ti ng si nigltiee idwing cy-pending gpplications hhe Hisclosloesoforhich are herabyent i nventi on

cont enpl at es

conponents, 'B&ﬁ Fed%fy r?%pﬁ{cg#{;{hgigoﬁ%}qg Sr Egﬁfgﬁﬁn Rﬁph?‘%ﬁ’uﬂo B\Aﬁ?éc%sal | ow
for the deli vfdeQ/NaAfermquGr%DMtqnddi S ctrysinea tAppligation NDJ’@J/%‘!@EB,If\Pﬂi‘y 20

vehi cl e, SUChNgv%m le, a screw structure. Wiile the enbodi nents

f
described herein bg ﬁOW/partlcuIar nunbers of engaging structures or engagi ng
menbers such as a single annular ring or two concentrically aligned annul ar

use ot ot nor WUArs OVARIGHRT b WBerlpiBultalimilon BbiRt W lueRahaRe " 1rs 11

present i nventdmponahtspthe ngsenpihedntisn eonderhpletes yhenadei of laay oumbertof tsypardtavi ng a

plurality V. such
B For Meamp PRk ehE rlofieio pehlak onke GANBBRNER) rlch BFF BuRIRE. o7
The present adiveagérds drone activecgattanpiullipleseleaskenodes, pr oehbioktons thegeof.i t y
havi ng a pl ur guidq 61 LidrGBIPARCAL BrdsBAt i fort BB bkl TR fifolp” Ough
use (of a non-r €l eas I'on, such as, ftor exanple, releasabl e
snap-fit. [0082i2% agérd op ke impeerfoine afl pharroghedtical of phammageusisalrlike prodeett i on can
be assenbled and connected by an automated interl ocking process. However,
the present invention 59 WO 2006/ 055928 PCTI US2005/ 042216 contenpl ates the
use of dtther [P98¥MAds dheghssndreytical protdurds ofgheprasant igveniitrehdiermdirticglar or
connection pr{ . he

manuf act ur e ﬂ%ﬁﬁ ﬂ‘ 4 zg;égdmg aﬁ %S %@%ﬁg? %I:e(r)r_bl ?’fglﬁegfeg@?% gils’éllg\r%h\);eg{%{s“g Th
conpr essi on peroebele. However, the present invention contemplates the use of other interlocking

shapes for the plurality of components, as weli as other shapes of the resulting
product, which allow for the delivery of a plurality of components in a single delivery

20 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.

( 25
[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 shap-fit or some other releasable connection. The
present invention further contemplates a delivery vehicle or entity having a plurality of
30 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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used in the formation of the pharnmaceutical products, as well as the shapes
5 generated, interlock in such a way that they preferably appear as one
entity or delivery vehicle. [00333] Functional coating for the

phar maceut i cglo poeekdeigs herein may be provided for by us '
pol ynmeric coatings which can | oosely be divided into ?ﬁ g%ﬁ% 421'9%“ es:

(1) water soluble polyners useful for rapid dissolve and I mredi ate rel ease

of active agefhfemdi@ds watugé of sieot mbihedp ol aeeamsl uﬁ@udnhg frﬁhuamntrhebinamgrel ease
of the active aﬁents

ensitiv ner s satil.e or
targeted rel e4<8 'aﬁr°"°'38"t°r3%‘3 %@Hpg%hq pPged ?g@dﬁgﬁef%c?uf’ %@Pﬁﬁ?‘ftw& of
all of these fahe firgdl &o%ﬁ féreh atsothmdicialqirocessihg rftesd| TR doﬁﬁib@%ioh gflodasst

| of b h) acryl | H
dependent 1 oroseRdn BerarIPY 5P kB AmFSraRel P se el X B RPPE oot “of |

t hese phar macgenerated, linterioek psuehlaewacthytthespretesabiycdgpeasasionreniey or defivent her
wel | known phay ceut i cal ly acceptable coating agents, both for inmmediate
rel ease and ‘891’?{ %l led rel ease are described in detail in the Handbook of
Phar maceuti cal excipients, published jointly by the Anerican Pharnmaceuti cal

20 associatio th arnmaceutical society of Bri Functj onal
ST 111 %a&wﬂ&e@ﬁfph{j@ RS c eI Roreln KRS | on 1 o
conf rgl | ed r epreviged mbﬁus@ﬁtt Vahéiss p ols[rﬂ&i&?célhtlﬁ&tvﬂfchadahuﬁﬂsellywsti?ﬁeﬂelra' ly
I NCl ude eno I.m en X1 al.cono

ol yvi ng pyr P tsaeow v ol e Almarp HrsTue ol dsPvd SR ERmeTER i ose
derivati ves snenalasasf mvé)agenmt(twatéﬁhﬁdepolm@humaful fbydrrﬁmyat ﬂaydas@eﬂ | ul ose,

AR s b e S e e T R T P

cel | uI ose aceacmt/@ag:émila!t atrecoghilzad tiat aombinattond @t alvaltthesescasriars mag bbyldéd)xyet hyl
|l ate,,, dextri hit osan deri vati ves

starch, sodi um glta lg Ye 9 4 A4 OTt I nd i‘ltﬁi ,
al buren, zei n or §O S i gr%%i 88 N 3{8 ﬁ%ﬁ%’gf Y BY2'PRE0l ubl e pol ymer s
general 1% | ncﬂmju(meth)ﬂcrﬁate polytels aretp&rddép@ndmlfqr\the'gdlubnlmgcmdamW feltirgo bethl ul oses
and their derj iye I |1 n
cel l ul ose ac e?ag% ‘8? o@P%tr?gﬁg’ sgﬁpgﬁ%éli’ﬁm%ﬁ‘é& gﬁﬁ"ﬂ?@&% 5% P v%é*lggﬁoqum% 'd
noncrystal | i nef otted wak@OatplEshacaItiealy dosafakie odding @gemts) bt fos énmedidtgacr yl at e
and its deri Vi%}e'agg gn@&n\%h(—l}d I%Featsg grengés@ﬁt?er ill\ %t%ﬁinqﬂg Hta\ngﬁorok of

Pharmaceutical excipients, published jointly by the American Pharmaceutical

20 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,
(, 25 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,
30 gelatin, and collagen.

(00335] Water insoluble polymers generally include but are not limited to, polyvinyl
acetate, the celluloses and their derivagtives, such as methyl celiulose, ethylcellulose,
and celiulose acetate propionate,polyetheylenes, and polyviny! alcohol, noncrystalline
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derivfatives, all included in the Eudragit famly of polyners available from
Rohm Pharma (Gernmany), poly(al pha-hydroxy acid) and its copol yners such as
pol y(a- caprol actone), poly((actide-co-glycolide), poly(al pha-am noacid) and

i ts copol ynmews, 20653y (or t hoester), pol yphosphazenes, poI éﬂ}# g}ﬂ%ﬁ er),
and pol yanhydride. [00336] Additionally the functional coa g ch may

be a filmcoat, and which may be applied by conpression or spray drying,
my act as acalmlesepgdswmbéte ahaits ugﬁvawdwsamn aaltm@memacglaiéstemdqmrcont rol of

drug rel ease b t he nsol ub r 10 partially water-soluble
pol ymer (act OR é"f%tg’eﬁ% Péfteaﬁtlﬂf%%fg&?f&dv ﬁ?‘@t"ﬁt%{?fr%‘l%o Mhe film
coating may mahﬁ@(aérh@nga)l p@@(hmhaihgadrw aaud)%mahstbgbdwrﬁérafsuagasr@dy af Or

exanpl e, be conposed o are either substantially

conpl etely i RRRP prBﬁg ?QP'QUPO'E’&LQBU@'W@&@”QW ROH &8 CMF@%'S: or are

sl owl'y %Odabb@(dnho@ﬁéﬁrpdw’phaﬁﬂ!ﬂ%s ﬁ@ﬂbl&)s@ﬁoé@t& Qﬁdg%arﬁﬂyﬁﬁdéjs and/ or
which swell in contact with water or aqueous nedi a or bi ol ogi cal

liquids. Suitably the filmcoat should be such that it retains these

char act eri st 100838t | eAdditiqnatly thedunppipnal soalings yrkghJnay be a filmtepah andavhighanst er
of the act i venayTal el ogeBiBRssiRof GfapinEUR) RS aT8icHThoMieBid g coat ed

tablets are referred unct i onal mcoated tablets. 20 [00337] Film
coats conpri m%gpr%'nyW@r@ﬂuﬁmncq@nsw Arugrreleaia cthe wWetar insaluble ROMesi@ous

medi a npy S“’%bhnaﬂﬂm&l@ﬁ@ol@lﬁle %IS;#:B \Aﬁ hﬁ}}aéé‘%l&a‘é@'rét%mb%ﬁfnd) Olb.ﬁé‘rnatnfe@' atively
| arge swol | en mass, the size s its inmedjate |schar'(?:;|efrom

t he stomach H&i® q0ﬁ&n9 Wﬁéﬁ?mtf?étheﬂ'qsﬁﬂuﬂ% - medphilp ceatingymayains eXamPladi vi dual
thi ckness of pgd cmr@mwoftwynﬂdas Whick afé%lthaﬁsdbeﬁam oSad»rh@éde@ mémm thor film
coat(s whi ch are relatlvelr%/ n@;rrre ble to water inc|ude roxg gre
ot hyl cel | ul 368" FEAFHRNE et BDOYR) QUi SOl oD I BATer SBRpbmr
Eegt I on;ad abenelia 6m01@gﬁmb@dé\/aﬁda@<xﬂincﬂéthe@@%orh&i e flatdlor weommr?gla "
udr agi series.o o] yners coa ed sin r conbi ne or
opt i onailéy 36" G}?Efcﬁﬁtﬁp“!ldst @5@‘@%&@%9@%%\4@%@ tﬁﬂ %IXS&B?%EI‘ sui t abl e
fT gr coat i Bg lcg?raaaﬁgle&fé%(aét)umﬁﬂwetﬁ O%Ub%w&ﬁb}%]gﬁbi’é}'é @a%défeslr?@m a&ﬁ@e{aers: on .
is can be obtaine ro i Vi 0 ar i cal s
Services, | n@&tg@épgqtgﬁéﬁﬂgsu 0“2%%59?3 S%EE@[‘E'A?EG%%BV e r(5‘?

sui t abl e par tzs@idcsome file addted Roleygrer, and a pore formng nmateri al for
exanpl e OPADRY (trade mark) clear (YS-2-7013), again

20 [00337] Film coats comprising polymers which swell in contact with water or
agLeous 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 to
10 microns,

[00338] Suitable polymers for film coats which are relatively impermeable to water
include hydroxypropyl methylcellulose 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
30 combined with an Ethocel® polymer. Ancther polymer suitable for coating is
SURELEASE® which is an agueous 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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61 WO 2006/ 055928 PCT/ US2005/ 042216 obtai nable from COLORCON, can be used.
One suitable range of application is from about 3 to about 5% by wei ght of
coating on a tablet. [00339] The coating, if present, can optionally contain
addi ti onal pharmaceutically 5 acceptable excipients such as plasticizers,
dyes, etc. %28 suitabl e plasticizer is hydrogenated castor oil may be

conbi ned wi t NOEHEEB4 | ng polynmer. The filmcoating may PIT&S200388 228
conventional binders, fillers, Iubricants colorants such as iron oxides or

5 PO i DI i RS

herein the plahout@aeabmﬂ@l%pyweigbitcs‘coﬁurigrmep'aableént invention may be prepared
by conpressing suitable ingredients (e.g. the pharmaceutical conposition)

to forma co d hco rises.th coeof t he dosa [m (al'so
referred to E@gbﬁ as ‘%Bm‘i Cfc%? 8?"8%”?&( el qeitional p geé'% €d using
15 convent | oraad:epwtiw @lcipionts fichaiplasticizdrardyes, ata. dhne:mmblesmsmazm hods Thus,
the core £3 the ac nt or._agents

exci pients. 1 RiroporuoRRlc: BF BB sPblnkd BH T lindiihe: Slrdifln Shétho
characteri st iney atsodhichade caneerdionaltirelecs, filses)tidricaris, reberants aud @ irdnldxides ant s.
Addi tional exci |ents that may form. art of t t devi ce include
one or or e df BRCEGVaR A oA TReR Aot st eyl 12oe fRendi " 20

col orants, r cteasse amidiliton tmgxlag@rg §yh>|rtd244®.sol ubi i sing agents such as
surfactants, pH nodifiers, and conplexation vehicles, absorption enhancers,

pl asticTlzers olu dj f ent.s,, an essi ng .ai ds
recogni zed t ﬁ%‘g@f) éﬁ ng ?\%ED ﬁ ﬁ%rH%QGUTQ?Ié)r% f) 03 WP W?g%tf%’fa"mrp?yces
whi ch resul t bbposparen lannmnesmigchun@lé h@radtsmm(la@wtlm pharmaeesxticalsi on of the
active agent, cae, WM a pal po 341 lcally
the act o agemposiel ltofn BareRcied mels TGt ereriebtie sPre e doseamiPbc s on
into a sol i d(alss eferfdddo berein af "tabbet odm)nc‘&nartm;’f) DEhis meybd pbgpas&carmi@r d, well
known ar anul % | hog nrﬁ d, or
Al or nact vl obrtrBLeBler SR RN R JRr s shont oSy, GRETRER55"

typically comprises the active agent or agents along with excipients that lmpart

satisfactory processing and compression characteristics such as one or more diluents,

binders, and/or lubricants. Additional excipients that may form part of the core of the

device include one or more disintegrants, flavourants, sweeting agents, glidants,

20 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
extrusion 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, well
known wet granulation or dry granulation methods, and then compressed, or
alternatively by direct compression from the composition mixture.
30
[00342] The core may be produced according to any desired pre-selected shape
such as bi-convex, bi-concave, concave-convex, hemi-spherical, near hemi-spherical,
round, oval, generally ellipsoidal, oblong, generally cylindrical or polyhedral, e.g. a
triangular prism shape, and all of those as also described herein
35
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[ 00342] The core may be produced according to any desired pre-sel ected shape
such as bi-convex, bi-concave, concave-convex, hem -spherical, near
hem - spherical, round, oval, generally ellipsoidal, oblong, generally

cylindrical szm}ogg;%ir al, e.g. a triangular prismshap al | of those
as al so described herein 35 62 WD 2006/ 055928 PCTI uszoosi“iﬂ%%“’“f’&bms] The

core may be coated with a functional coating, and overcoating as descri bed

herein by anypgaay rracm;w@h{agb@%@@am%f@m&hmom{ghgﬁho@f@dmh gs Of  such

net hods i ncl ude coati ng net hods such as disclosed in

5, 004, 614, ﬂ?ﬁfmbééaf—"ieﬂgbv ayphereaseuticaly acgepiablecoatingigetngly Exaraplen of

conpr essi on Q& nBthoddMdiude Bb&RY rnﬁaﬁaisls@cw agbisB8sed i IS Pate N8 @84 604 ude
sprayl ng the coating onto the table core in a rotating pan coater or in a

f1 ui di sed bedint6eatBE. SHIRT FORNAG WERY, @éwgzém%ﬂg CAMBIesaian coafingcandeved.

[00344] #s nelRfostBRyddatihdET ﬁ’b%l ﬁ‘@%ﬁé ineRbe Bﬁuﬁﬁlﬂl@ e @aﬁnéb‘ht&ﬂ@ t¥blet
manuf actured 10 t hrough use n;:resm on to form.the 1ndividual

conponent s. I%We‘()ér"otaf"l‘%p%'}%‘@é‘?\'to“ Wéﬁ‘iﬁ?%‘?ﬁ%ﬁf%#ﬁ‘l“é‘ﬂ%@eﬁréﬁ featingn of the

di fferent conperRss i PWiedddler nethods as well, such as, for exanple,

I njection nolding. Additionally, the corrponents of a product can be forned
by a conbination of processes such as, for exanple, conpression nolding one

conponent - anqpgIaupct i RQanQB dbé\sb %%Bﬁﬁadéi}fﬂh@&%aﬁcts & SUREEH ManBcluridm ng
this multi-conponent table three or nore distinct conponents

that foifn ondhRugh VﬁefQIr?@Wﬁﬁang?@Hﬂéﬂ% indiyigdalcPMRPNeNYS Jd@wevst. thecRisehve up

to 4, or 6 Ofin\%)'i%h éHﬁE&nﬁ?&%ﬁ&d?ﬂnSﬂdmﬂ% @ffer{eﬁﬂ Wnémmy\s&rer ﬁqTeth%B§a§ her eof
where nore nponents are being used vari ous stages of the

gas{r oi nt est |"‘f?é[4 syctyag, o Q’@U‘Pl%ﬂ’lﬁ@“ ﬁ?ﬂﬂ‘%c‘é‘iﬁ’(‘qo&‘éf% B'ied@mPP@e"&?@ &onsunmed as
one entity arp%duemlbetfbfr@étgﬂg}«éb@nﬁanohroaﬁfoceyye&@uwf&@mm gnt rel easing
Ire

the active a%ent at, a gwgnt ei ther through use of the core matrices
al one, optio SVPVQS?'H” 1S CRHMRANER! and RRTHSN MRiping pRotleY coppatsthy or a
functi omgl coating; the core conposition in conbination with excipients to

produce a controlled rel ease, nodified rel ease, or delayed rel ease core,
optional Iy i 00395k onbPhiarmisg this rult-epreRansidRle &g ye. thfees MorR AistiNgt r el ease

coating agentsgmpaserfi€ @B rm 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.

20 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 coniolled release
coating or a functional coating; the core compasition in combination with excipients to
produce a controlled release, modified release, or delayed release core, optionally in

25 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.

[00346] For additional exemplification of the invention, a plurality of sub units, e.g.
30 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
administration to the patient or at different places in the patient’s gastro-intestinal
system. Alternatively each sub-unit may contain a different drug substance, each of
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necessary or desirable. This allows for targeting of each of the desired
sites of bio- availability, and controlling the rate of rel ease of the
different active agents. [00346] For additional exenplification of the

i nvention, @Oo)ﬁw,@gglgy of sub units, e.g. 30 the indivi s/ deshigub-uni t's
may conprise the sane or a different drug substance. Each sub-unit may

contain the sane drug substance but release the contents into the
gast r o- i nt eswihichl may kecteleated aighe aame ot a differentliatd ertiona aftertadministratipn brer ent

times after Sfﬂggjmhﬁi’éﬁédﬁ’%{ba&ﬁ‘yﬁ‘%“%kﬁ% or at different places in the

patient's ga -1 nt [ system ternatively each sub-unit may contain
a different drug substance, each of 63 WO 2006/ 055928 PCT/ US2005/ 042216

whi ch may be sed-at A t | ter

adm ni strati (gé](%g?f pl g@reex%ﬂﬁeﬁgggé °eh lﬂs‘jnglgtgg'fa 9 52 Fﬁ%@%ﬁﬁme@§§u§m [ 00347]
For exanpl e tswostamcesparel/« uliffererit daigwupsianchforouiatioing, atidédréhesamaldug irb

subst ances, ' C t , [ t he sane
drug in di f?’ Ee”ry%éﬂt f&@ﬁ"'@ﬁ%ﬁ#%gﬂ{gg&”‘? ﬁé@a&(ﬁ%mgﬁ %rﬁ&%*bst%egér nore drug
subst ances orfornfutationd mey ba sdminjstéred ddarpatient. eFreddasega fapataf &t invariien dosage
formof this | ' ?‘[Eﬂk ﬁmg-uni ts or

I ndi vi dual cghgegﬁgmegags%ﬁ@?gdg%gﬁp ]Strh gléez ef?ﬁﬁbﬁ;ﬂﬁgﬁ@%'ncﬁgnﬁﬁngﬁg, or drug

cont ent r el ealifter ghtheindtugroostentand/ar dpugedntiant releabe chasatgdsticstorprosidbar ed t o
speci fi ¢c,adm nj L Qr L SR oo o di mensi ons and shape of
each of f? he gﬁ%@i%@{@@ﬁ%ﬂﬂgﬁée‘of wgétr%iggfegﬂrergg@ghbl ed dosage form may be
determ ned by the nature and quantity of the material to be contained

t herein and kht en . .Nj [ N ci pients.
For yexanpl e E&gigg ge for ?},@ﬂ%’lgﬁ%ﬁe@cﬁﬁgﬁ : gi éﬁhggmeﬁgtdrng% ?@%ﬁ%ﬁ%%tf){eh%of a
sha;ge and si ozersil as$emblechdashge fann rhaovendeepindddy the natydeehd quantity af the

adm ni Str at | o pdlQ5RGFd HEMH SRS Ihddba lotfo B hdrARlsfali ardifiBfida | O
as an oral dosage formcontalining one or nore drug substances sultable for
oral adh® ni strecipients., Faigdamplp @alosageiops intendet 4ty csalfadministration pey befof such dr ug

subst ance. 20L0034¢4 TR} Sl kafbl LEehIRTI PRI A RTalch, THEI T LS

content releasé char {B.Ct el:l st CS., : e achnl eve N vari .O.US ways
as has been dlosegd founlis pasticylany spitablesfonpisisentation asranmsalglosage 9 gortainings may

be substanti %’nle%r W@uﬁ%ﬁbstances suitable for oral administration, and appears to be
suitable for all types of such drug substance.
20
[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
(7 25 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 releasing their drug content at a specific

30 predetermined point in a patient’s gastro-intestinal 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 labile.
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rel ease, i.e. releasing their drug contents substantially inmediately upon
I ngestion or 25 on reaching the stonach. [00350] For exanple one or nore
solid sub-units nmay be sustained-rel ease sub- units. For exanple one or nore

sol i d sub- unghSoRidésns capsul e conpartnents may be pul sed- g@zoe sub-units
for exanple releasing their drug content at a specific 3 Hited

point in a patient's gastro-intestinal system This nay be achieved by the

use. of bol Y TaoaBR} e! | Refoulhé lndbrsiael e Bnile3pBho 6r BB okofbial=r L ned Pl

envi ronment s, suc ove ment i one mers, or certain Eudragit(r)
pol ymers, f @mborisientromaybribses withdegigrastof éhoth%r exemglanaginbedimens. Wiso, the

2006/ 055928 BEFANI0R5-84834 fro ORI soid 680 loREta AP FTaicRRHg t Nat feat ures

of one of the exenplar odi nent s ‘may be used features of anot her
exenpl ary enﬁ@%ﬁ%?ﬂa“%@twgtﬂ?féhelﬁpﬁﬁ'qil ity of corrponents are preferably

solid sogas to facilitate the interlocking connection and strength of the
product. 5 [00352] In the alternative to conpression of the desired tabl et
shapes, mi ctHB5R] ul aln the akaroaty o raspgression offiee geshad tatledshafesphar maceut i cal

tabl ets havi Wcrbgéllulaﬁj?o%'rﬁ gngé(}?gggépméafohuaﬁantohaﬁ& g@ﬂrchhsae smam?w 057197,

publ i shed 7/17/03, whose ure |'s I ncorporate erelrn ¥ erence may
be used. 10 desmsizhapes, suefuagithpee @ﬁﬂcé%laqlﬁé(‘{otoﬁ@5?b97rrwb|ﬁh¢%i’” /108gwhasad"

" uppert, | OWRkiosure idTindaipeiata Werdin gy tdikBnodingy bs adbdier el n Lo modi fy vari ous
el ements. These modifiers not necessarily 1nply a spatial, sequential,

or hierd®chical order to the nodified elenents unI ess specifically stat ed

[t shoul d be ghgussfier agSIshaRAaLIE EBrkoREDRtLARR  Sprigacthed Nereln

contain varl atures t resent I nvehtion ate's can be
i ntgrc hangeabméidlﬁeﬁméﬂ’w lﬂ(ﬁeare Mh%ﬁﬂ@ mopiloaBiays elmnWaJ@as&» wapifigrs do

accept abl e ag\%ﬂﬁécessac?gy n{ﬁﬁ)dé E%quenﬁ%ﬂ orﬂﬁefrér&ﬁ@al grde'?% #d8Sodifedt 1S not

limted to, drugs es, nucleic aci nutritional 20 agents,
as descri bed el'%‘i'%’ﬂ‘»’nun'q?fﬁ SﬁeGléfPﬂW BW@%d%@OPH&edp@lﬁf upderstopd thasient s, bi oact i ve

gggm : 1%?“ | \eniReRitnts ddsBRERIGIh SoRBiR WadoustiBRANRRE Ft tite PSR H?/émtuoﬂ' agnostic
J contemplates can be interchangeable between the embodiments.

[60354] “Pharmaceutically acceptable agents”, or “medicaments”, or “actives”
includes, but is not limited to, drugs, proteins, peptides, nucleic acids, nutritional

20 agents, as described herein. This term includes therapeutic active agents, bioactive
agents, active agents, therapeutic agents, therapeutic proteins, diagnostic agents, or
drug(s) as defined 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,

25 treatment, or prevention of a disease or io 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. Their 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. The agents herein include both small molecule therapeutics, as well as

30 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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drug(s) as defined herein, and follows the guidelines fromthe European

Uni on GQuide to Good Manufacturing Practice. Such substances are intended to
furni sh pharnmacol ogi cal activity or other direct effect in the diagnosis,
cure, rritiga&b?l;bm <% treatnment, or prevention of a disease or to affect the
structure and functioh of the body. The substance nmay alP<d/ySAeosfi#pale,

di agnosti c agent, such as an imagi ng agent and/or a radioactive | abel ed

compound. ' Thilefapéafealiptidifivd BmBurfRHR! actid adBhl wiiGebéhd 6h (e Rffentd

phar macol ogi cal "acti vi t%srray e P ophylactic, or for treatnent o?s?i di sease
state. The aBéntssoverdy ef ¢isqaseandetepirdisalionl nol ecul e therapeutics, as wel |
as 30 peptides and proteins. The pharmaceutical conpositions described
herein may optionally conprise one or nore pharnaceutically acceptable
active agent [V08P&act iAscused gerein thadenma phgmmaceutically ageeptable astjenagent’her apeut i ¢

protein,z dia | oy o6 S ' lLant - S ool Wi t hin.
The per 350n s%@ﬁ%&yﬁ&?ﬂémgrg tag\%ﬁ']u’l S‘%‘%’BP g%rrt‘é{a gj g‘t@ @aa%?'%az%g%eﬁgSSQZS

PCTI US2005/ Oingergmngeatdy.apeut i cal |y effective amount of the active agent will
depend on the patient's age, size, severity of disease and ot her

medi cati on. ] er el - accept abl e
active agent hﬁﬁg@S p@gﬁfé%%gﬂl?ﬁgf %5%@? %géer{%s;%erf]'? QQB@%%}%&%%%%' , drug

moi ety" or " 8hagylaceema.ushateiora ketivelepayis athioh. me¢d GEo@ teriamfaeryssolubls, freely of an
active ent .J ' | I ' refore,
active f:}gent gblﬁﬂ?,ﬁidﬁ%&rﬁ{w&ﬁ@qwgﬁtﬁgaO{i@ff/n%?g/hég%ﬁlz}g%a g'%ﬁ* P%é?eéqﬁ% sol ubl e,
sol ubl e and #wentioigl y sol ubl e as defined therein are enconpassed this

i nvention. (00357] Many active pharnaceutical agents, including drugs and

, h . al,l | . i di
ustai mod 1ol ASEHCC SRS BrtefRe By ot hotGiRpor ATERRaLEE Tyl o' & 10
rel ease or mbekrffostulatet easeally iRjverable dasebe togen pProvising sustaiedireldass (SR) me
fef fectime to g&ﬁ%rmgé kﬂ&ﬁﬁ?gé‘lbwei@%q, Shded eBlse 6t Medified ééié%\é‘@(nﬁr}l%%nc or.

ormul at'i ng suc osage forns Involves a matrix conprising a hydrophilic
pol ymer wher egents peer agreried pklinge sifentivetd, permis ongredaily mgministetiomdA weltr a peri od

of time in the, teH 10 ?o%hl'&g% LiA H%farrﬁé Relddd PlrixYorpligng gn of the
matri x. 20 Sustal e(?- r ef- ease o%a%e Sr co r@se:}%lg such gﬁnaté |9x system
are conveni ehydrgphilic 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.
20  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 “modifled release” refers
to the gradual but continuous release over any extended period of an active agent

25 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 staris to
disintegrate/swell/dissolve/erode. The release will continue over a period of time and
may continue throughout the small intestine and after the formulation reaches the

30 large intestine. A delayed release will typically provide a point in the Gl 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

35 agents to be removed and release the active agent, alternatively over a period of time
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prepared as conpressed tablets, also described herein as "matrix tablets".
[ 00358] As used herein, the term"sustained release" or "nodified rel ease"
refers to the gradual but continuous rel ease over any extended period of an

active ageg.g,loz%&gg%hgr oral ingestion, in contrast to a ﬁ@hﬁéﬁ@ﬂ%&h S

pul sed or aye 0 deliver at different points in tinme, or w the G
tract at particular discrete points. For SR or MR rel ease, the rel ease
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of "t e and anEah Rt B biion ARve Rt Mietsed AN el R °. he
formul ati on keawmesd elenfassad wthin the@stpend thif\indettioped rel ease wll typically
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are knbgn amelemecmmwies_ealea/detdnidalayétbremaa@ais?jluﬂdni&didisifﬁegraﬁum.of5he[<ﬁﬁ9é359] | t
5 o000 2 s ARG P 8RSl Rl B B4
i mredi at e- r atTheake of sibw @s mediuihratd areenkaat Io-deaigeatefdiffesihg setes ofvelaasd ardar d,

[ di at | R)... di L ut i L.sint egr.at.i I ' t

fromthe cor ot BReE B L RN BE P ST Faklerb By BFbEE CTe

mer el y i | | ustimitationeorothe ffigerecomtiodihdnés] AOnated leersia, alhefdhd inditiduall coapenants

del d I ' t] - disj ' J '

ol ay ey ! < e MO £k B lerbNerdlite FBBIST .

The use of slcontralled nelehserall adified eelenses il delnydd silgpsatos ai phiberaleagerat es of

rel ease of arﬂse@fnténg%oﬂlrbfng%nﬁ Il eds ﬁﬁﬁlHixﬁ%tE\ %gﬁﬁc%bg‘dn%ﬁngar%ﬂﬁponem dosage form
as a |Iim e figure enbo

and are not nean ation on I ments. As noted
herein, all of the individual conponents 15 contained within a solid
mul t i conponerf003boF ageWwhen usbe herein "setystaltibliyizd” mdanemeasthan 85%, prefamdiiyol | ed

rel ease,.all podifi %Q/ el ease, all delayed release or all pulse release, or
20 more 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,

25 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

30 suppressants (expectorants and mucolytics), diagnostic agents, diuretics,
dopaminergics (antiparkinsonian agents), haemostatics, immunological agents, lipid
regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitonin
and biphosphonates, prostaglandins, radiopharmaceuticals, sex hormones (including
steroids), anti-allergic agents, stimulants and anorexics, sympathomimetics, thyroid
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used in any conbi nation thereof including with a placebo conponent. [00360]
When used herein "substantially all" nmeans nore than 85% preferably 20
nore than 90% [00361] Suitable drug substances can be selected froma
variety of asses of drugs including, but not |petedodiRzzie

anal gesi Cswlﬁgﬁmslsﬁh ammatory agents, anthelmntics, anti-arrhythmc
agents, antibiotics (including penicillin's), anticoagulants, 25

ant i depr ess @gents, RIAE i\dInhipdoiscNEg énfiborsapnar epenta K- dnhbitors| GEBP/&IVIESs,

ant i hypert ensiiyers agRshotBl ValltRERFd dHiSaA@RRLS, antinycobactefial agents,
antineopl astic agénts, | mmunosuppressants, antithyrold agents, antiviral
agents, anxiolytic sedatives (hypnotics and neurol eptics), astringents,

bet a- adr eno G862 bl ' . ggéj.ﬁf . 8 i s, cardiac
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ea_ch. cl ass canidibe fbmaubtyithmul\m adtivel agent, elthea Elateto, Rharm@ebphm'geqme‘fmnt y- ni nt h
Edi ti on, The. PhAr BRRE MR ARRBRany A0 IRRuCY ABSpbBfeliSGbogur g A whi ch is
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subst ances geperatinaephrraiabguticahesid/on bhasmapeltioal-lisa prdskicisibap ateedisolitendachni ques
known in th ; . n (descri bed as

havi ng acti 38@53%3‘ gtr£%8'§ %%orﬂ%agféw%?%ﬁ\s/ﬁq@ﬁgﬁﬁ ' g}r@aﬂg ?‘%6g%ent , €.¢g., a
pl acebd5s t o vetaiparaneprotidets derasnalized sportstnuirition.coessonalinedgnesticind, migddi t i onal | y,
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and/ or phar ﬁ%@gﬁt&?tggﬁgﬁorﬁ‘gﬁ%éhgg%@?%&%ut are also intended to include

nut raceuticals, nedical foods, vitamns, mnerals, OIC nedications, 15
veterinari arl0f3@diuct 8}l pplications| ingleding patmpslimited totpatens grerpatendl | zed nedi ci ne,
m cro

applications, cited in this specification are herein incorporated by reference as if each
20 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
25 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

30 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.

68



i ngredients and/or nutritional products. [00364] All publications, including
but not limted to patents and patent applications, cited in this
specification are herein incorporated by reference as if each 20 individual
publicatio ifically and individually indicated | ncar por at ed
by referegg% g%%?ﬁgas t hough fully set forth. [00365] %ﬁ@“ﬁﬁ@%@ 6

i nvention having been thus described with particular reference to the
preferred f i j i | ; ipﬂﬂiﬂﬁhﬁﬂﬂ 25
nodi ficati oggﬁgsn%@-'hggﬁﬁéan g'o! %ﬁé@ruéér%ﬁ%ntq ﬁ\éﬂur{wg%%g%%liuﬁlgé rom t'he sgr??gét]gand
scope of t heclaiprassaretdeafimedasifolowss defi ned herein. [00366] The above
description fully discloses the invention including preferred enbodi nents

t hereof. Mbodifications and i nprovenents of the 30 enbodi nents specifically
di scl osed herein are within the scope of the following clains. Wthout
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 exanples herein are to be construed as nerely
illustrative and not a limtation of the scope of the present invention in
any way. 68 WD 2006/ 055928 PCTI US20051042216 The enbodi nents of the

i nvention in which an excl usive property or privilege is clained are
defined as follows. 69 WO 2006/ 055928 PCT/ US2005/ 042216 WHAT IS CLAIMED I S:
1. A pharnmaceutical product conprising: 5 a plurality of solid conponents,
wherein at |least two of said plurality of solid conponents have active
agents, the pharnmaceutical product being produced by a process of

i ndependently formng said plurality of solid conmponents by conpression
nmol di ng and assenbling said plurality of solid conponents into a single
deltvery vehicle. 10 2. The product of claim1, wherein at |east one of
said plurality of solid
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conponents has a sealing coat on a portion thereof. 3. The product of claim
1, wherein said plurality of solid conponents are 15 interlocked via a
mechani cal connection. 4. The product of claim 3, wherein said mechanical
connecti on y j . 5. The product of claim1, wherej [ lurality of
solid corrpo*r‘lfgnzta%édgér!%& 20 interlocked via a connection @‘?ﬁé@ﬁg‘gﬁ("@?ﬂ%d from
the group consisting essentially of a rivet, a |ocking pin nechanism a
snap-fit, st elAMERISressure sensitive conpression, an injection

nol ded | ocki ng pin, banding, shrink wapping, injection nold gluing,
ultrasonic welding, |asers, mcrowaves, heat, friction welding, and any
conbi nations thereof. 25 6. The product of claiml, wherein said plurality
of solid conponédnts APBarmapedticahpleguctePmPESRBnnecti on nethod using a

materi ak sel ected fromthe group consisting essentially of PEG HPM,

gel atin, starch, ?um chicle, latex sap fromthe sapodilla tree, natural
rubber, gum bas@ Puiaityefgolid eamponents; wherejnat igashiye qiagid plyrliby ef , chewi ng
gum 30 waX.coRpgbients Rk MHchRPAGE IR SHARRAIaUtCHE BRUBM befRITISdREd VRY

m crocrystal li ne wax, food grade adhesive, sugar-based edi bl e adhesi ve,
envel ope gPARRessefiadapreadenilyferming saidplurality of polid CORBPNERLS by FerBRIesFAte gl ue,

epoxy, OpagHididify S Rbmbie $ad pRENESIf 6ld ddtipekenislirts @ singRUtelildrveHisst
sensitive film water, alcohol and any conbinations thereof. 70 WO
2006/ 058928 PCT/ US2005/ 042216 7. The product of claim1, wherein at |east

one of said plupalitYhe@proa0ttidl clafi@ APRNAER 9t BESDNBRF sdid pRirdly siebiide agent. 8.
The product of claim1l erein sai dr&ﬂ_‘utgallty of solid conponents are 5

, _Wh
i nt er | ocke@OTPANEMGRAS A PFAIRY COYPRERT #8%n adhesive. 9. The product of

claiml1l, wherein at |east one of said plurality of solid conponents is

encl osed when the single delive vehicle is assenbl ed. 10 10. The product
of claim1, whefein gﬁ P PCtd’ffcg%l{Fa- \ﬁﬁ"ﬂ?laﬁﬁlpyﬁg?lﬁggdﬁogd CUPPPEABRE i s

i sol at ed f neelceked@aatnédhafiehictophéttiohl ty of solid conponents by a third of
said plurality of solid conponents when the single delivery vehicle is
assenbl ed. 11. The product of claim11l, wherein all of said plurality of

solid conponent g, The product of claim 3, whersin said mechanical connection is a rivet.

5. The product of claim 1, wherein said plurality of solid components are
20 interlocked via a connection method 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.
25

N

6. The product of claim 1, wherein said plurality of solid components are
interlocked via a connection method 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

30  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, opadry overcoat, dental adhesive, quick
dissolving film, heat sensitive film, water, alcohol and any combinations thereof.
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15 are exposed when the single delivery vehicle is assenbled. 12. A nethod
of produci ng a pharnmaceutical product, the nmethod conprising: independently
formng a plurality of solid conponents via conpression nolding, wherein at
| east two o i ality of solid conponents have active agents; and 20
assenbl i ng fs“ggdogl?%lf)%lri ty of solid components into a si né’szUégqoﬁfw?&ﬁ
vehicle. 13. The nethod of claim 12, further conprising coating at | east
one of said pluralitpheQrodtfet bidiHRNPRAEBINSt Ickst difb of BB oA igc! @i m 12,
wherein said plurality of solid conmponents are 1nterlocked via a nechani cal
connect i on.componemis dags nedawe ar pefiviagent. wherein said plurality of solid
conponents are interlocked via a connection nethod selected fromthe group
consisting essentially of a 30 |ocking pin nechanism a snap-fit, a
screwfit, a pressurdngdeduct diclaip tpibareinsidid Rlvralityjobeiid Gampsaigiantooki ng

pi n, bardi NateriSdkel Ma #\nashinitdl cdrfb@ohiafd aRBlifeddldli Ng, ul trasonic wel ding,

| asers, m crowaves, heat, friction welding, and any conbi nati ons thereof.

16. The method of claim 12, wherein said plurality of solid conponents are

35 interlocked W a aThepiedict &iditiN@Herdm 4l tbadt &R &iishRl plashest @laf rom t he
group consisting 71 es f PEG HPMC, gelatin, starch, gum chicle,

ential l f , g
latex sap fGOHRODRAS EWSF"‘F when ﬁ'@,s'"%‘i‘%‘?’% VP'@JB‘Bé??SSSG‘meﬂase, natural resin,
sorva, jelutong, wax, cheese wax, chewi ng gum wax, butyl, polyisobutylene
rubber, beeswax, carnauba wax, m.cr ocréstal i ne wax, fpodrﬁogr ade adhesi ve,

sugar - Bdsed edi bi% adhedromict ghalaindpwheengelirgkpisaidlurally pigolig | nk, shel I ac,

th fTE'F f%@héﬁ@ iélbél@ted%ﬁ%é’sec{éﬁé@f YaidMaFffga so@ﬁj%h@bnétﬁﬁﬁﬁh\nﬁnd dlui ck
di ssol vi ng f|_|&15 eat sensitive fi conmbi nations thereof. 17. A

) ¢ m and any _
pha(_naceutiiaéq ra8N ¢ BOligk COmPRRRIS ¥ e'bp‘ﬁcﬂﬂgfl%%e"&e%’@'?'ﬁlﬁ@eﬁﬁsf*@ kd- product as

herein before described with reference to any one of Figures 1 through 99 of
t he acconpanyi ng, _draw ngs.,18. A pharpaceutical, p o%. ct, agcording to claim3
wherei n the connt cti\g‘lﬁ‘egﬂﬁﬁq%f)‘aq'aé'%&nwg%ﬁ@sq'_ _sa:fg{iur ' ﬂﬁﬁ%&%ﬂﬁq'%as product
accor diisg t4reekgdseu Whewlies sihdle tbReadRARIeSassmbied. uncti onal coating. 20. A
pharmaceuti cal product according to claim 19 wherein the functional
12, A method of producing a pharmaceutical product, the method comprising:
independently forming a plurality of solid components via compression molding,
wherein at least two of said plurality of solid components have active agents; and
20 assembling said plurality of solid components into a single delivery vehicle.

13.  The method of claim 12, further comprising coating at least one of said
plurality of solid components.

o~

25 14.  The method of claim 12, wherein said piurality of solid components are
interlocked via a mechanical connection,

15.  The method of claim 12, wherein said plurality of solid components are
interlocked via a connection method selected from the group consisting essentially of a
30  locking pin mechanism, a snap-fit, a screw-fit, a pressure sensitive compression, an
infection molded locking pin, banding, shrink wrapping, injection mold gluing, ultrasonic
welding, lasers, microwaves, heat, friction welding, and any combinations thereof.

16.  The method of claim 12, wherein said plurality of solid components are

35 interlocked via a connection method using a material selected from the group consisting
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coating is an overcoating of the core matrix with a

nmet hyl cel | ul ose/ hypronel | ose polyneric derivative. 21. A pharnmaceuti cal
product according to claim19 wherein the functional coating is wetted with
water or a water:al cohol solution. 72

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, carmauba wax, microcrystalline wax, food
grade adhesive, sugar-based edible adhesive, envelope grade adhesive, printed ink,
shellac, hot melt food grade glue, epoxy, opadry overcoat, dental adhesive, quick
dissolving film, heat sensitive film, and any combinations thereof.

17. A pharmaceutical product or method of producing a pharmaceutical
product as herein before described with reference to any one of Figures 1 through 99 of
the accompanying drawings.

18. A pharmaceutical product according to claim 3 wherein the connsction
method Is an adhesive.

19, A pharmaceutical product according to claim 18 wherein the adhesive is
a functional coating.

20. A pharmaceutical product according to claim 19 wherein the functional

coaling is an overcoating of the core matrix with a methylcellulose/hypromellose
polymeric derivative.

21. A pharmaceutical product according to claim 19 wherein the functional coating is
wetted with water or a water:alcohol solution.,
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