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CROSS- REFERENCE TO RELATED APPLI CATIONS 5 This application is a

cont i nuatworejomsspart application of U S. application Seri CT/US03&En1

10/ 291619, filed on Novenber 12, 2002 and clains the benefit of provisional
application Serial Nunber 60/342,442, filed Decenber 24, 2001, and

provi sional application Serial Nunber 60/361,821, filed March 4, 2002,
both of which are incorporated herein by reference. 10 FIELD OF THE
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particularly to controlled release forms and forms designed to mask the taste of the active

ingredient.
15
BACKGROUND OF THE INVENTION

Tailoring drug delivery to the needs of therapy is a current goal in the development
of drug delivery systems. The delivery profile may be desired to be one of immediate
release within the oral cavity (the so-called “immediate dissolve” or “fast dissolve™ systems),

20 immediate release in the stomach or in the intestine, controlled slow release of the drug in
the gastrointestinal (GI) tract, concomitant release of more than one drug at the same or at
different rates, and many combinations of the above. There are systems that exist to provide
drug delivery profiles that approximate the above requirements, but in each category there is
room for improvement.

25 Immediate dissolve systems for immediate delivery of drugs in the oral cavity have
been developed by R. P. Scherer Corporation in the form of a freeze dried tablet that
readily dissolves on the tongue called Zydis® and by Cima labs, Inc. in the form of the
OraSolv® system. These systems dissolve quickly in the mouth and are useful for cases

where the delivery of the drug is needed immediately and in cases where the patient has
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15 gives drug delivery that tapers off with time. In the eroding system, the surface that provides
drug delivery is shrinking with time so the rate falls off proportionally. If the drug is delivered
by diffusion through a non eroding hydrogel the rate falls off as drug depletion changes the
force of the chemical gradient. These systems do not offer the opportunity to carefully tailor
the drug release rates.

20 Zero order delivery has been achieved with the “Oros” osmotic pumps as is
documented in many patents held by the Alza company (e.g. US Patent 3,995,631 to
Higuchi, T. et. al., US Patent 3,977,404 to Theeuwes,F. and many other patents).The
“Oros” system is based on osmotic pressure pushing the drug out of an almost microscopic
orifice. The zero order profile is achieved due to the constant, small, cross section of the

25 orifice being the rate determining step in the drug release. The “Oros” system has proven
itself in several products but has limitations. It is most useful for soluble drugs with insoluble
drugs having limited applicability. The technology of manufacture is somewhat
complicated with the need of a laser drilled hole in the semipermeable coating. The drug

release through an almost microscopic hole can also lead to several drawbacks. Clogging of
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constant. Again here, there are several dragwbacks, The manufacture of the
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the foregoing, it would be highly desirable to have a versatile solid
15 sandwiching the drug delivery layer between two layers that are impermeable. Only the drug
delivery layer is eroded and the cross-section of the eroding layer is constant. Again here,
there are several drawbacks. The manufacture of the system requires special equipment to
produce two and three layer tablets. The system does not easily lend itself to changing the
rate of delivery during the release profile. The amount of drug available in the tablet is
20 somewhat limited since only one of the layers is used for drug delivery. The zero order
profile may not be followed up to 100% of drug release due to tablet breakup once most of
the central layer has eroded.
In view of the foregoing, it would be highly desirable to have a versatile solid
dosage form that enables controlled release of an active ingredient approaching zero order

25 release. Accordingly, one object of the present invention is to provide a solid dosage form

that can release a drug according to a predetermined release profile.



dosage formthat enables controlled rel ease of an active ingredient
approaching zero order 25 release. Accordingly, one object of the present
i nvent i orvD310758pF ovi de a solid dosage formthat can rel eR€E/ (03106591
according to a predeterm ned rel ease profile. 3 WD 03/075893
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control |l ed rel ease pharnmaceutical dosage forns in which a core tablet is
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forms of t Ivetl sidesnThodrugdiyeasaetdsecd faonithesurfage sxthehdanyfaootact, mdhether withabl et
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phar maceuti ¢ sage f.orm wherein the har. eutical. LIy
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present '”%@H&k9ﬂn§ﬂ&kﬁﬁﬁm&ﬂ@&k&?&nﬁﬂﬂﬁéﬁﬁ@&ﬁﬂ@*&ﬁﬁm- A88né SIMRERSLR, the
phar maceuti al dosage form'i s adapted for i medi ate rel ease of active drug
mat erd al . 24:tddepsupaespolyvinpveimtolidond, valciver plpyspldtelesd anypdtherregdarttildel dosage
formwherein the pharnmaceutical dosage formis adapted for sublingua
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active ingredient from the core tablet into the environment of the dosage form at a rate in the
range of from 3% per hour to 12% per hour.

15 : The present invention further provides a pharmaceutical dosage form wherein the
pharmaceutical dosage form is adapted for extended or zero-order release of active drug
material.

The present invention further provides a pharmaceutical dosage form wherein the
pharmaceutical dosage form is adapted for immediate release of active drug material.

20 The present invention further provides a pharmaceutical dosage form wherein the
pharmaceutical dosage form is adapted for sublingual administration.

The present invention further provides a pharmaceutical dosage form wherein the
pharmaceutical dosage form is adapted so as to mask the taste of the active material.
The present invention further provides a method of independently controlling the

25 rate of release of coactive ingredients in a single dosage form.

The present invention further provides a pharmaceutical dosage form for co-

administration of coactive ingredients in a single dosage form.



The present invention further provides a nmethod of independently
controlling the 25 rate of release of coactive ingredients in a single
dosage fowmo3dMs9present invention further provides a phaPeadsoyvesal dosage
formfor co- adm nistration of coactive ingredients in a single dosage
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resulting in a decreased maxinumrate of 20 rel ease and an extended rel ease

bet ween 3% and Tt Héva plotief theavestgsuntetokelepdronaigrescretion @ urdne of hymane whof
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i
t he i nvent ifgf takpR@ depagsdpim WCS‘PT%F‘ ee‘ﬁ’élétherﬂ‘i?sgmtlpﬁ%}ltWP&PB%mg ¥®e annul ar

monosodium alendronate and a prior art 70 mg monosodium alendronate dosage form.

FIG. 6 is a plot of the rate of release of oxybutynin from a dosage form in
15 accordance with the invention, wherein the rate of release is maintained between 3% h! and
12% h! for seven hours or more.

FIG. 7 is a plot of the rate of release of oxybutynin from a dosage form in
accordance with the invention. The proportion of hydrogel in the core tablet is increased
relative to the dosage form that produced FIG. 6 resulting in a decreased maximum rate of

20 release and an extended release between 3% and 12% per hour for about twelve hours.

FIG. 8 is a plot of the rate of release of oxybutynin from a dosage form in
accordance with the invention. The proportion of release-inhibiting hydrogel in the annular
body was increased relative to the dosage form that produced FIG. 7. The maximum rate
of release was further reduced to less than 7% h.

25 FIG. 9 is a plot of the rate of release of carbidopa from the core tablet and of
levodopa from the annular body of a dosage form in accordance with the present invention.
The core tablet is cylindrically shaped and annular having a 2.5 mm diameter hole

therethrough.



body was increased relative to the dosage formthat produced FIG 7. The
maxi mumrate of release was further reduced to less than 7% h''. 25 FIG 9
is a plotwofosnhsy ate of rel ease of carbi dopa fromthe coPeTiisbhd/eissand of

| evodopa fromthe annul ar body of a dosage formin accordance with the
present invention. The core tablet is cylindrically shaped and annul ar
having a 2.5 mmdi aneter hole therethrough. 5 WO 03/075893 PCT/ US03/ 06591
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the @ esentaibidopnti on. The dosage formthat produced this figure had an
oval core tablet with a 3 mmhole therethrough which resulted in a rel ease
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novel sol i d@d omq W‘%’WBW%@ ?{5%8? fmeig%g%g%%’@ﬁg@‘ei’%ge’gpg% g‘i?rga

th I P ' [ ' 15 wel |
€ nove ﬁ%gggag%?{)@ }hélé&{o Pée%qhﬁ%%%& Soval cdrl b'lléi'\é&iﬂlté Pthrthéle we
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The novel dosage form conprises a core tablet containing an active
pharttaceut ihokl (FIG.M)r edi ent sheathed in an annul ar body (also called a
mantle in this disclosure) conprised of conpressed powder or granul ar
material. The core tablet has first and second opposed 20 surfaces and a
circunferential su ’ : P30S iﬁ@ﬁD PR Redy encircles
the core tablet an its

circunferential 19QLiQ6R infskion provides a novel solid dosage form, as well as tooling and a

process for producing the novel dosage form. Preferred embodiments of the invention are
15 well suited for the controlled release of drugs, especially extended release approaching
zero-order, and for taste masking of unpleasant tasting drugs.

The novel dosage form comprises a core tablet containing an active pharmaceutical
ingredient sheathed in an annular body (also called a mantle in this disclosure) comprised of
compressed powder or granular material. The core tablet has first and second opposed

20 surfaces and a circumferential surface. “Sheathed” means that the annular body encircles
the core tablet and is in contact with the core tablet about its circumferential surface, but
leaves opposed surfaces of the core tablet substantially exposed. The core tablet contains
at least one active pharmaceutical ingredient, but otherwise its formulation is not critical to
the invention. The core tablet can be formulated for any desired release profile, such as

25 immediate release, delayed release, burst or pulsed release, sustained or zero order release.
The annular body can be formulated to achieve any desired purpose, such as gastric
retention, ease of swallowing, taste masking and control of the rate of drug release from the

core tablet. The annular body also can contain or be coated with a co-active ingredient.
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analigesi csdrugdiibi frestidbmef Pgekinson’saAlliheinsdrinand Kudingtys!s dibsasési2nalgesics3
receptor antagonists; bradykinin receptor antagonists; anti pi)r%eéi c .agents;
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anti hypertensive agents; rs; osphodi est erase i nhi bitors;
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reductase inhibitors; H*, K*-ATPase inhibitors; prostaglandins and prostaglandin analogs;

laxatives; antidiarrheal agents; antiemetic agents; prokinetic agents; antiparasitic agents such
as antimalarial agents, antibacterial agents, drugs for treatment of protozoal infections and

20 antihelmintic drugs; antimicrobial drugs such as sulfonamides, quinolones, B-lactam
antibiotics, aminoglycosides, tetracyclines, chloramphenicol and erythromycin; drugs for
treatment of tuberculosis, drugs for treatment of leprosy; antifungal agents; antiviral agents;
antineoplastic agents; immunomodulators; hematopoietic agents; growth factors; vitamins;
minerals; anticoagulants; hormones and hormone antagonists such as antithyroid drugs,

25 estrogens, progestins, androgens, adrenocortical steroids and adrenocortical steroid
inhibitors; insulin; hypoglycemic agents; calcium resorption inhibitors; glucocorticoids;
retinoids and heavy-metal antagonists.

The annular body can be formed of any powdered or granular pharmaceutically

acceptable excipients and can itself include a pharmaceutically active ingredient. In
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factors; vitamns; mnerals; anticoagul ants; hornones and hornone

ant agoni st $afitalhras nﬁ?‘bbfnlf%ﬁ@héil Sl Rien@5biRadrs Qi¢nBgraptsp spmbnmdg ogens,
adrenocortical steroids and adrenocortical steroid inhibitor i nsulin;

hypogl yceniflavagets; solomatscindrthe ksorapttieanclidd ibithoasinlagbadp cEﬂwdem'g dnd
retinoids and heavy net al antlwgonl sts. The annul ar body can be forned of
any powder egamatipnanith eanveris @WlP@&W‘%/t eé%@@ﬁl“ﬁ%f‘ﬁ @%F%F@HP@SS&H@C’@%

itself incl h t t 75893
PCT/ US03/ Séﬁmfrma%wﬁ{ Shraharqernaist Bl MRREAE B sﬁdna%ﬁ eSS RRE <
di si n{ egrants,. g gﬁgﬁﬂm} tjﬂP &ﬁﬁgge ofptil VRIS th ﬁn .nd the Ii ke
can be inclGdeaci e annu er| ng an gran atl on with

conventi onal eX(PereﬁB& sx@piéntsiter foetingi ke @tul@bolpinthiig hydrmyaspeceliodies
therefromw th given characteristics in terns of fri ab| lity, hardness and

freedom f r dag5s Iﬁam%glydmxwtdpy%mmyheﬂhlew@@m@l@@ ).ithigestystellineed in the
art of tabletlng Preferr ex0|p ents for formng th | ar @ncl ude
hydr oxypr of§l u}@éff etgoéglcel?g) tarchidlagtogg, sugars, WBWBM ‘?Tét ‘ggg Ihl ose
(e.g. Meth ™ C cellul ose (e.g., AV|ceff) starch,

| act ose, 3’3 Plé g] (glf"ﬁ?}ﬁ%&p o]?h%c?fone (e.g., Kollidon, Plasdone'm and

cal c{gm phos phatlﬁ anle@pécfhl@%r&%ﬁ@&é&ﬁﬁr}éssﬂﬂ ab 6 ES IR R86 BFIG0 S AGRe f610M
illustrated in FIG 1, cofée tablet 1 containing the active pharrraceutlcal

i ngredi ent 1 cs)nltﬁmﬁgsmladtme phanaweutical inpedienis redessd in she amuiaob@u' Hyfwhich is

non-ul cerative pharmaceutical excipients. The "recessed" tablet is
especi al | y complopedsefi noachlessativey plfarmgagepjeal 9X‘6P139‘Iscghﬁt Tepessed utélélet ipespestili¥es
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al tegst he rehRRsRith the mucosa lining the gastrointestinal tract. The drug is shielded because the
core tablet is recessed. Recessing the core tablet does not significantly alter the release
profile of the core tablet because a sizable portion of the surface of the core tablet is in fluid
communication with the environment. In éontrast, in coated or encapsulated dosage forms,
the coating or capsule must be breached by gastric fluid before the drug is released. In the
20 present invention, the outer contour of the dosage form protects the mucosa lining the
gastrointestinal tract without inteﬁupting fluid communication between the core tablet and
the environment.
Exemplary of drugs that can be advantageously delivered using the preferred
recessed dosage form of this invention are monosodium alendronate monohydrate,
25 monosodium alendronate trihydrate, sodium etidronate, sodium risedronate, pamidronate,
aspirin, ibuprofen, naproxen, fenoprofen, ketoprofen, oxaprozin, flubiprofen, indomethacin,

sulindac, etodolac, mefenamic acid, meclofenamate sodium, tolmetin, ketorolac, diclofenac,

piroxicam, meloxicam, tenoxicam, phenylbutazone, oxyphenbutazone, oxybutynin,



profile of the core tablet because a sizable portion of the surface of the
core tablet is in fluid comunication with the environnment. |In contrast,

i n coat edworisensapsul at ed dosage forns, the coating or c&p3aIse3/nisst be
breached by gastric fluid before the drug is released. In the 20 present

i nvention, the outer contour of the dosage formprotects the nucosa |ining
the gastrointestinal tract without interrupting fluid comrunication

bet ween t hglea@foRateadrisitios) tevotl by, epatiidins entatrifixe phhratagewtically agreptabt can
be advant ageously delivered using the preferred recessed dosage form of
thi s i nvensaltsnhydratesiisenacss)iestersedndrethashthereofiond migtuzasdhergsf. npnosodi um
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03/ 075893 PCT/ US03/ 06591 al endronafe, carbi dopa, |evodopa, tizanidine,

sumat ri pt abodpay badeuhnedr djffactdptizpee The akposed hiyrficad eSthe coerteblst mast er s
and ethers thereof, and m xtures thereof. Both the core tablet and the
annul ar body ofrayy $vétableshans- iBreferably thasxpassdsuefpes of thegioee tablet atgicigrlar ¢tan be
achi eved by use of specifically designed punches. Preferably the 5 core
tabl et and® annul ar body are cylindrical in shape. The core tablet and

the annular body. iy, ?%6’:‘ &%%gﬁccgé tagi;létfﬁ{aE Bt?c%sggﬁ%aﬁd soddfd SHPRIEY and

surfaces of the core any s e shape. Preferably, the

expgged suufages obfer thaneRratinpdurRte BeLtcAdihg btidiee®ihe dppated shtfacdsnCoagai n t o
FIG 1, core tablet 1 has opposed first and second surfaces 3 and 10 4 and

an outer citahletrifie pmftrably cylimdraveborsdigikshaned fog etrstofimanuiasture hybsead notib¢ swes.
Core tablet 1 is preferably cylindrjcal or disk shaped for eas
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15 . can be flat, concave 6r convex and are preferably flat for bearing modest axial compression
forces exerted by flat pressing surfaces during formation of the annular body about the core
tablet.
In outer contour, annular body 2 is preferably cylindrically shaped, but it can have
any cross section, such as oval, elliptical or oblong. The outer diameter is preferably of
20 from about 5 mm to about 15 mm, more preferably of from about 7 mm to about 12 mm,
most preferably about 9 mm. The inner diameter can be any size up to about 2 mm less
than the outer diameter. A narrow inner diameter less than 2 mm may slow release of the
drug if an excipient in the annular body swells upon contact with gastric fluid. However, in
some embodiments, a lower limit 0.5 mum may still be useful. Preferably, the inner diameter
25 is 3 mm or greater.
Annular body 2 has opposed first and second annular faces 6 and 7, an outer
circumferential surface 8 extending between the annular faces from their outer edges, and an

inner circumferential surface 9 extending between the annular surfaces from their inner

edges, thus defining an annulus.



15 can be flat, concave or convex and are preferably flat for bearing
nodest axial conpression forces exerted by flat pressing surfaces during

f or mat i orwofoshsIannul ar body about the core tablet. |In @eaTarsoyeispour,
annul ar body 2 is preferably cylindrically shaped, but it can have any
cross section, such as oval, elliptical or oblong. The outer diameter is
preferably of 20 fromabout 5 nmto about 15 nm nore preferably of from
about 7 nmto abeWMestlBemin sidodew (FES. diB)jplyeraioutnf@eminl stitfae i 9rnfennwaabstyer
can be any size up to about 2 mmless than _the outer dianmeter. A narrow

i nner di amdtcensists o threrdlangitudinabiaxial) sngmeise fust #7d sepend seemgnts A0 gpd dk ari ent
in the annul ar. body ,swel |l s upon contact wt astric fluid .However. in
sone enbod Bt fm‘id‘l’ B%Onfﬁcﬁ’i%f’ Stﬁ‘.e%c’ﬁﬁiﬂe L tgtflgl]‘ Ishf?é( AffsEpRied By @Pé’?‘?ﬂ%, t he
I nner di angt. ' m(?]%[ ir ARl ddi and
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bet ween t hgysaysahd hagase doiofiblehgierthbfoss reeetges fromnainalar face@ind 7 of the
circunferential surface 9 extending between the annular surfaces fromtheir

i nner  edgesnulatheslyd Efpposedguefacea Fremld dsare refidalgly r&E58E IroRCIYUS03/10B391 As
best seen in side view (FILG. 1B), inner cjircunferential surface 9 }Ci)f

annul ar bodhouts repmgiose prefirahln plaat L orgmighiting fo theapulsr fegspeAnds/ ofthe st and
second segnents .1 nd,11 are.. termnal_ and do .no nt .des of the
core tabl e?@‘%ﬁev%giﬁalggeﬁgsrsg‘?gﬁ%ﬁﬁe TSRV tﬂ? Leln% ngg%én%oﬁégﬂ@d&ét
contacts He&mgw Ll 1 @th SPELrBREs Papf 4 68 Be thakhiBb odit cAPBOsed 5
surfaces 3 an Ag‘%ﬁlﬁéﬁ{%%frg@e{ggab?%t are therefore recessed ?rlor% annul ar
facem 6 andiffereit. t he annul ar body. Opposed surfaces 3 and 4 are preferably

recessed fromabout 0.5 nmto about 4 nm nore preferably about 1.5 mm
rel ative to the Bymedssing thecdrug-gontpiaing eore tahlet, anysomtast bstyasen thedasageivagsed

Rt RN RN T T T -
bt eont b dloerBte/ RABRRISMhd AifioHi0e AR AN DR R REivk BblaElive ABkARAL kARE:
’ than with the solid ulcerative active ingredient. However, one or both of opposed surfaces
15 3 and 4 can be flush with annular faces 6 and 7 of the annular body without deleterious
effect when the dosage form of the present invention is used to administer non-ulcerative
drugs.
To better apprehend the preferred recessed dosage form embodiment of the
invention, it is useful to conceive of surface 3 of the core tablet and first longitudinal segment
20 10 as defining a first void 13. Likewise, surface 4 of the core tablet and second longitudinal
segment 11 define a second void 14. Voids 13 and 14 fill with gastric fluid when the
dosage form is immersed in gastric fluid after reaching the stomach. Gastric fluid passes
through the voids to contact the core tablet and the drug leaves through the voids after it is
dissolved. Voids 13 and 14 are preferably from about 0.5 mm to about 10 mm, more
25 preferably from about 3 mm to about 6 mm and most preferably about 4.5 mm in width
(measured parallel to first or second opposed surfaces). Drug release, therefore, does not
occur by an osmotic mechanism such as occurs with pierced dosage forms made using the

apparatus of U.S. Patent No. 5,071,607. Rather, in a large still fluid environment, drug

concentration drops off roughly isotropically and exponentially by diffusion. In contrast,
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and the gastrointestinal nucosa occurs with a surface of the annul ar body
formed of non- ulcerative excipients, and optionally one or nore

non- ul cersDIB@73803 acti ve ingredient, rather than wth th@calSosloasbrerative
active ingredient. However, one or both of opposed surfaces 15 3 and 4 can
be flush with annular faces 6 and 7 of the annul ar body w thout del eterious
ef fect when the dosage formof the present invention is used to adm nister

non- ul cer at9smoticaelagss.of ths dug perdughpeeld drrduesa siseaaniag flow thatea savrederadlye
form enbodiytent of the inyentjon, jt is.useful to conceive of surface .3 of
he cor ot DB oSSt e el et ot s BRL!Gare ot MR iR
void 13. Li i t it udi pal
segnent 11 aot ot A Collnd it (RIS R SARRARIY ARBKEER B8,
when the dosagfafigstmkeShd SOIRY GEE pafticaBshylif the ftdblétds Bidged in £atdinWet he
stomach. Gastric fluid passes through the voids to contact the core tablet
and the dr ugpsireiatesndlwabiugh t he voids after it is dissolved. Voids 13 and
14 are preferably fromabout 0.5 nmto about 10 g%) npre 25 preferably from
about 3 nun to aémﬂse@swﬁacaﬁa apgh 4 of Hiesrs ablel arg pasferablysubsiantipliyjegpesed,
(rmeasured parallel to fi.rst or second opposed sugf.ace Drug_ rel eas

ther ef or e, "odte ool bV ertleie e Rien SRERThny S et Fafl B

pi er ced dOS@&etR&pﬁmt FESAQEaLIGE thE Sppdep QirBlobSis@bnédaRd M RRA N visual
5,071,607. Rather, in a large still fluid environment, drug concentration
drops of f riamgdetiyn b therappulatbody. ak goeivpofiepidsad bytfdeys 8liahd dStwbe cdmeealed
contrast, 10 WD 03/075893 PCT/ US03/ 06591 osnotic release of the drug

prodi@t woubxithp perilerdody beeavaerdhdifferengesivhvoandhe diamster lapd shapy of Hiegpre

concentratio of  t he. dr a osmati ¢ .agent.s at .consjderahl e di stance from

CheCeabl ot ahigs i the Siahielid 180 Gr- ) crriE BiEeHae Dot o e R e a1 o
otentially,]rrli i i i t . i ..

Por 1 cutar 1 STl ffuld DO o THABSArmd fithrant K6l fiitBtalibh B 40 description,

wal | . Opposehstboliag espedt dMbe thveditidd) Sueh deffdreddee nagi&ulif irgleffdgihent 12 being
substantially exposed, i.e. are not substantially covered by the annul ar

body. ™ Substffset frainl tyrneirgesgnentsd8rasd § havhich,deemselrns, cindave 88ant langihdiol

t he opposed surfaces is conceal ed or hidden from.vis
1? P cross sections, e.g. have different d(l)ameters, as dep1cteg]1n FI(L}]

611! Alternatively, the cross
section of the annulus defined by inner circumferential surface 9 can be uniform throughout
its length. Although a portion of opposed surfaces 3 and 4 can be concealed by the annular
body that is not necessarily the case.

Further, the invention contemplates that the rate of release of the drug is determined

20 by the formulation and shape of the core tablet, not by diffusion of the drug through the
annular body which contributes to the versatility of the dosage form for different release
profiles.

In one embodiment, the pharmaceutical dosage form is an extended release dosage
form. Active drug material is delivered via the exposed axial surfaces of the core tablet.

25 The exposed axial surfaces retain a constant cross-section during delivery of the active
material, thus producing a zero-order release profile. For extended release applications, the
core tablet can be formulated to be of an eroding or diffusive nature.

An extended release core tablet preferably contains a hydrogel such as

hydroxypropyl methylcellulose, hydroxypropyl cellulose, ethylcellulose and the like.
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i nspection by the annular body. A portion of opposed surfaces 3 and 4 can
be conceal ed 10 by the annul ar body because of differences between the

di anet er wWod3ohwpe of the core tablet and the di aneter amdTalsapessof
certain pressing portions of the tooling used to conpress the annul ar

body, as will becone apparent from consideration of the description of the
tooling aspect of the invention. Such differences may result in inner
segment 12 digiondlly, #hd &2t tablc® Blsb @bNtaihala @@ PRIy dddoBritk siibstaiddl Ik,

t hensel ves, can have different |ongitudinal 15 cross sections, e.g. have
di fferent abmpetseibk, staselEpipehgdrdsnn Blethytirogal metrixaanidvbérgby mieduletedbs sect i on
of the annulus defined by inner circunferential surface 9 can be uniform

t hr oughout hyftogel g pn thejach v ggredionbr Iy a%ere prdsp pesadpdaglensecdosage faHa 4 can
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O? t he t he nnul ar %O&

di f f usi on rug roug y which contributes to the

versati | it yofftabloewilDeat dakimi. oMidivkdsseyfabbutr iepLeisigh npleduldr &%ightn one
enbodi ment, the pharnaceutical dosage formis an extended rel ease dosage
form Acti welwthyteneelyeo! @EG)sindSH patseadhylicallulhse willustasn theiishipesamd frigrdisy iof

t he core tabl et., .25 The ex s%e)ﬁ% axi al surfaces retain co sé%nt_ .

cross- sect {"GHterdor the gt ﬁ%@l@e I {8t CROVERROTRE peAing|Or SY gﬁw gelimgriges
-ord | ilg. | i.cati
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ext efided 1 ghRARASPFfoabd N sbe FIAfiR RN Taneo Rif th ifveRlieh 08@brissd Ghods 5-25
hydr oxypr opyl nethyl cel | ul ose, hydroxypropyl cellul ose, ethylcellul ose and

the |ike. phis WEGORI00746887RETHaiSOShP6EBMose@utliabont! I partstpoy voylpgyrtodidbet. al so
contains a nore rapidly dissolving substance lLike comressible sucrose to
open por es Thg relgef Fslenss gepctiva mpatsriad Aign: the carstablsrfl sxteadediesleasg dosgge formsgr i p
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so that the surface area of
15 the release of active material over a period of at least about 4 hours, more preferably at

least about 7 hours, and most preferably at least about 10 hours. The rate of release of
active ingredient is measured in a United States Pharmacopeia standard apparatus II
solution tester in an aqueous solution buffered at 6.8 at 37°C with a stirring rate of 50
revolutions per minute.

20 Dosage forms in accordance with this invention also are adaptable for immediate
release and have unique advantages when used for immediate release. The annular body or
sheathing layer provides protection for the immediate release core tablet while being
handled by the patient or caregiver. The core drug layer is recessed from the surface so
that any contact is with the walls of the annular body. While the core tablet may be fragile,

25 ones hands would contact only the non fragile annular body. The core tablet can be
formulated to be of a “fast dissolve” nature without the drawbacks of the current “fast
dissolve” systems. The drug can be released by dissolution into the saliva as the “fast
dissolve” form is held in the mouth for a few minutes. The outer annular body can be

formulated to dissolve too but at a slower rate so that it not be as sensitive to moisture or
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core tablet wll remain constant. M xtures of about 1 part high nol ecul ar
wei ght' pol yethyl ene glycol (PEG and 3-5 parts ethyl cellul ose wll
retain thwor3shspe and rigidity in water for the tinme th&CTiusSos/edses f or
nost conventional eroding or swelling hydrogel matrices to conpletely

rel ease the drug. An especially preferred conposition of the annul ar body
of 10 an extended rel ease dosage formin accordance with this invention
conpri ses adbetiatelpedfld bpawhloREIIb4dide thead oant sWiltod0a prbidtporaedxpydteratedul ose and
about 5 parts polyvinylpyrrolidone. The rate of release of active materi al
fromthe cdpiesalatinneef tgq& redsasehdag is preéaghdy avsiad eufigress thansaboslssmimues, atooeit
15% by wei ght hour. Preferably the rate .rejease_.is.fromabout 3%
per hour td)rgfggagiy 1113%559 oYh IIBé‘t‘teff\gT}?e. ra@)&(}jélrﬁghmf’@ cEadiyedreedentidr ms are
adapted for [ j terl . . !

about 4 hodpeBuiedia s TR Sufes AN fooRl ildBla Aland YRGB 0 IFE by
at | eqst abputudifbdMstes PhahRcopti st dat hRasfull disdehtideuhiDSr37dCath sifiring
nmeasured in a United States Pharmacopei a standard apparatus |1 sol ution
tester in asagesedutions petinime. Aihkfdosazd fatm GandbeaforiBwlatedwtak t@besduitablerfgr r at e

of 50 revolutions per mnute. 20 Dosage forns in accordance with this
i nventi on dRRig digselusign i Hislosalfcayity withent spedmigisisaiion ofdiuithve uni que

dvant wh d f [ , at | , I bqd heat hi
"ayer provi dos. ot CRRBIMTRP LRGN S BoMe db e B o 23R G ¢ el ng
handl ed by ; pat.i : ' LSt

he sur f ana 8 goRgts s be Qe R RN propifof R S dat VPl BUERET BEY o 1™

Wi | g0t he aerift coantibnataybl&ts. Thagialcore 12 eisa@TohARDS Ve high watindatio®sf y t he

non fragile annular body. The core tablet can be formulated to be of a

"fast di ssoictiee dmgtnaterialivtifiout theteby grodnbinglesiosiget fhem ¢hat issiop delicate to be

di ssol ve" systens. The dru an be rel ease dissolution.into the _saliva

as the "fa andlagzé@iwed{l%sgmﬁ?@e ﬁ%qe(ggqlﬁ pgq:fgragé/lﬁqr}tapqﬁa spoeplfstingestants Other o

out er annul ! o i . . wer rate
p%%%eggg X}écgﬁgn@ Sor z{n 1&1&#&5’(8 gel%age %ﬁﬁ?#}%%@%%%}?&%@cﬂr&,

so that it ensitrve to noisture or

PCT/ US03/ 06aRtocritdIBhdcdiRIote CattbsE 2@ rsdmahdiowed (by those that can swallow a
tabl et) or expectorated. Dissolution of the released drug is preferably

carri®d out in | Omsimmediatbeldasseart tablet Sornmbation that has been found to compress

well in the tooling of the invention contains 5 parts active ingredient, 20 parts crospovidone,
74 parts MicrocelLac®, 1 part lubricant and 0.4 parts menthol.

When the core tablet is formulated for immediate release, the annular body can be
formulated differently than the annular body of an extended release formulation because it

20 does not need to remain rigid for as long a time. The annular body will generally be
formulated to dissolve more slowly than the core tablet, however. As further illustrated in
Example 3, an annular body can be made by modifying an immediate release core
formulation by reducing the proportion of superdisintegrant, and optionally substituting a
dissolving, but non-swelling excipient, like compressible sugar.

25 Immediate release dosage forms in accordance with the invention are useful for
administering active pharmaceutical ingredients that have an unpleasant taste, like
sumatriptan succinate.One method of achieving taste masking includes recessing the
surface of the core tablet within the annular body, thus avoiding contact between the tongue

and the core tablet. Immediate release dosage forms in accordance with the invention also
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preferably in |l ess than about 2 mnutes. The rate of dissolution of active
ingredient is neasured in a United States Pharmacopei a standard appar at us
[11 di ssowvotsorsenit at 37C 5 or a United States Pharmacop€irasss/easdar d
apparatus Il dissolution unit at 37C with stirring at 50 revolutions per
m nute. The dosage formcan be fornulated so as to be suitable for rapid
dissolution in the oral cavity without co-admnistration of liquid. As a
consequencearefisdfticopsudliagial and biidcal ateainizyratidreofdrngd. alt istuftiy, desieabye that a ve
ingredients can be used in a greater proportion in the core_ tablet

f or mul at i orsubheguallyiegminigiergd dmg hserelens thei dosage foaplagtapidlypsigossileor e

Lt oo O bR B BB B Pl B TR
handl ed. An, fe%?ﬁ{c%t%?{gg'fgﬁﬁ ca?ﬁfe%‘o L&dn &{tﬁfa%@gﬂr}ég&%h%g@ altive
nt. rp T an | nmedi

superdi st nFegra referred exciplrents ate rel ease

formygatio lrin'gﬂ%gieﬂg SHSHE ek M 15 AE pRBbHIdN of%ﬁélﬁ%r?é&ieﬂf wilén fifhY bAses fnalledhd OSe

and nent hol . One i nmedi at@ release core tablet fornulation that has been
found to canpleeSszileelAs previolsdy disalssethinahotheecantextthe emudariiody psotéctpfingite
active ingredient, 20 parts crospovidone, 74 B,arts M crocel Lac(r), .1 part

| ubri cant aete Bbletsiathesdasags foms ofihéninyendi ghean wiell adapted fossuilinggal

i mredi ate rel.ease he.annul ar. ,.body_can _be. formul.ated .differently.thap the
annul ar bodPaarogh R PEABRELPRAT Y et Hitingty nd bEGE ki ot
need to rengi o] Mg 2R og‘i\% K : be
f ornul at ed 'ﬁ?(‘gﬁhd(lﬁdssg%{'f\?%ﬁ%gf:‘%e? F%\%? ?n%&lhnz;ﬁﬁnt J(;&cor et g{)tf t”, ﬂ%ﬁ&c&ggﬁ&‘é}gﬂ&a‘&,
furti@r il libsdoftalieshohshitribsaraeties] ergdandind ahdothbpshiti-tidgraine comgeurils, nodi fyi ng

an i medi ate rel ease core fornulation by reducing the proportion of
super di si ntlegeepan athethendrangnidizerg, witdnsin B13tand dolée acyd, e Inviktuges thereof. A

non-swel | i ng excj pi ent,, like,c ressi bl e suygar. | medi ate rel ease
dosage for rngSP%P %&8?8%@9\}%%ﬁé Pwmﬁ‘a@ﬂ’é‘%ﬁsef ul for adninistering
active pharmaceu C i i . i

umat i pt an succl s SRR of Abyesakidlikh 8 SR ERE A b ARk roltdsE Br

recessi ng tdaBlingudl H&a8e Rfrmb E@%&ﬁéﬁleéﬁﬁwhbdﬂt Dby in30eniatRy Brefdgisly thd ftesof
avoi di ng contact between the tongue and the core tablet. |Imedi ate rel ease

dosabfe f or nelehse iagoated Haoabontt 8% el S mientsi diheahits of tedease of active ingredient is

measured in a United States Pharmacopeia standard apparatus I dissolution unit at 37°C
or a United States Pharmacopeia standard apparatus II dissolution unit at 37°C with stirring
at 50 revolutions per minute.
The core tablet also can be a bilayer tablet with each layer containing the same or
20 different drugs and each layer releasing the drug at the same or at different rates. One of the
layers could be an immediate release layer and the other a slow release layer, or both can
be slow release layers. The inner tablet can be formulated to be a three layer tablet with the
central layer being a drug to be delivered after a delay. The two outer layers can be delay
layers or drug delivery layers with the same or different drugs and with the same or different
25 release profiles. The middle layer can contain again the same or different drugs compared
to the outer layers and can be of a controlled release or an immediate release nature. Thus,
one can have controlled release of two drugs each at its desired release rate and a delayed

release or delayed pulse of a third drug. The currently described invention thus gives a very
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WO 03/ 075893 PCT/ US03/ 06591 are useful for sublingual and buccal

adm nistration of drugs. It is often desirable that a sublingually

adm ni st ewed3drisg be rel eased fromthe dosage form as rapiPdiTUsay04sossi bl e.
Buccal adm nistration can also be via imedi ate rel ease dosage forns. To
achieve rapid release, such dosage fornms can be fornmulation with a high
proportion of the active 5 ingredient. However, a high proportion of active
i ngr edi ent Wide rangeof dergydediasorsapabalitdestriot addregspd by torugntienal desage &rimsand y

di scussed i.n another context, the_a nu! ar bgeﬂy rotects fragile core

tabl ets in RECYES ¥agR thegeriorgmee gf gther, ,Veﬁh%?‘ﬁﬁist hem wel | adapted for
subl i ngual and 1 Nj I efenr for.
subl i ngual and b’g‘%%gﬁgkoa (r%’lq}rll ?g@%%aﬁ%%ﬁrﬂh?l%e ’gﬁl’%ﬁ%&ai%e&ﬁg r gcgnlg#lé{?(ﬁté) %erhé/gre nt
invention age drgAY 1dtdite dHelof BRI HE&Y ihThe ¢FOEBIN AAE 1 oM iR and@ar body.

i sosor bi de nononitrate, vaccines, ergotam ne and other anti-m graine
conpodinds, Suchiazéapagenaeit eadtilarthé redeageirate abrash astiviedngrediBntltd bardntisllddc aci d,

and m xtures thereof. A dosage formof tizanidine is further illustrated
i n Exanpl e iBdepeadentlxthy formylatierpasbustments tq (he pretiasrafdhe dosags fore, eoceretaliret

foi di at I bl i I | i S. t I th bout
00% i - 30" AN . Shat AU AT rbeingeleardrier B0 Gloudt B AP Bbout
85% i n 15 bRy FOGARLE ol of L BARRNOLafd intRel WALl Gffustify fiEASUr 0 11

a United States ar racopel a stan appar at us I SSO unit at 37
C or a Unifbaaulsiat. SforfhahitRCOB pbwdet i pgaiuthr dpied A kS belprébs&Babuiid B8 cbfd t
at 37Cwth stirring at 50 revolutions per mnute. The core tablet also
can b@ a bithkiyianta abddythawingenewehcrbssysecticoratlesr thang diteslas arpss-sactidd tali f f er ent
drugs and each |l ayer releasing the drug at,  the sane or at different rates.
One of t he achigyep dastesupty obEclense (trrratmatrem inereased syrddasarephgln additionpthe cares| ow

rel ease | ay, L. hath .c 0 el , iy t.abl et .can be
For mut at ed oSy BRI OBt BploraRf FRYSS fus ol PRGBS €93 U
to be deli wargek AldiBEreBy ARFAYe thEhEedsWRatOUTRE rdI@NE Fate 6 bBItAG! RYtroll@yers or
drug delivery layers with the sane or different drugs and with the sane or
di fferent Z2brough elksgeptoothe desnetcklof thelddkd, @s fatter ilbatrated it Bxampdgdi n t he sane
or different drugs conpared to the outer |ayers and can be of a controlled

rel eb%e or an i rrad drygegoszhinations for aise withdhe ingprticidnclnds/ svedopeicatbidapa,

rel ease of t dr ugs h at its.desired rel ease .rat.e and .a del ayed .
ace amlnop%e carreme, acetamlnopﬁen/co €me, ace ammophen%n&hlg’tammesy v19am1n and

mineral combinations and combinations of antibiotics. The combination of
levodopa/carbidopa is especially preferred. In Example 5, especially preferred
levodopa/carbidopa dosage forms are illustrated wherein the levodopa is dispersed in a

20 hydrogel matrix in the annular body and carbidopa is direct compressed with a direct
compression excipient mix and a superdistintegrant in the core tablet.

The rate of release of levodopa material from the core tablet of a combination
levodopa/carbidopa drug dosage forms is less than about 35% by weight per hour.
Preferably the rate of release is from about 3% per hour to about 30% by weight per hour,

25 more preferably from about 6% per hour to about 30% per hour. Levodopa/carbidopa
combination dosage forms are adapted for the release of active material over a period of at
least about 2 hours, more preferably at least about 3 hours. The rate of release of active
ingredient is measured in a United States Pharmacopeia standard apparatus II solution

tester in 0.1N HCI at 37°C with a stirring rate of 50 revolutions per minute.
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rel ease or del ayed pulse of a third drug. The currently described invention
thus gives a very 14 WO 03/075893 PCT/ US03/ 06591 w de range of drug

del i very womalb7ishi i es not addressed by conventional dosag@cCrarsesoeEnd

i nproves upon the performance of other known delivery systens. Dosage forns
in accordance with the invention also can be fornulated to deliver two
drugs by locating one of the drugs in the core tablet and the other in the
annul ar body. Fh&uelid ddsags formgeignd dregabhtemingeore elbbs skeatlslen afcomprdised
active ingredient to be controlled independently by formulation adjustnents
to the por eiwradfodyleé ndwskgetive exgipients cag be produesdetsing neehtaodset thehg, t hat
contains the drug that |s bei rel eased either too slowy or too quickly.
In additi oﬁ?n%t‘ﬁge%%%?ﬁ@n%?SPSF@r}g]FeWEmf?&rti ons can be changed wit hout

adj usting the roulatio ly -1 NSt -he erial
may be pressed taf?%&’r?&*% % ﬁaennl?:%lrf%d i%cﬁalﬁkg]?ni&ﬁ{hocogg 0 fll aﬁ‘%‘\“ﬁ %gr?gé%cgﬁats
Cross;-sect 'r@c@rs)) LRES arddBBipRocBlifEptleddes 6F MR pRRSds!tR4t Hafe bamltbe)flAddsAnker
rate of relea eﬁ‘(resulti ng fcrtl)mlncreased gurface area). Pﬁ ad(f(%if)g%, t he
core tabl ehd mayufievesda Bxahgledfeodinregeifliyoanadaide aotan] préseceart the Menestsher i n
order to increase the surface and thereby increase the rel ease rate. The
rel ease rattgptesn2hdhe KiltandtUPes i Io] seaigs an bio\egiigento Bxpaples ket er  of

the hole, as further illustrated in Exanple_.4.. .15 Preferred dr

conbi nati o ﬁgnmmgg'ea\ﬁl?ﬁe EHEPIPERIGPIEICS e fhﬁd%alfegg'o%{)ﬁﬁj; Ccog}pﬁf% gep a,
acetam nopRenyah{ Fhdlfyy SEELARIRAPIRNCG AR Rifes o

acet am noph AFantihi st Zm nes, vitamn an m neral conbi nati ons and
combignat i ons of ’[@a@fp'tihbiPId élément$ 6f the Hdv1sea hieQitobimndreuacional <pureh depabily
especially preferred. In Exanple 5, especial Ig@pr eferred

| evodopa/ caphipdeipg anesmge fuochbadng an pinydusr(ar berentacord tedishidabile crmaspabls s

di spersed in_a 20 hydrogel matrix in the annul ar body and.carbi dopa,is
direct conpyius g apfglys QF@F@%@M% PIBAESET Eq(g%lcaﬁ’ﬁ gnment

superdi stintegrant in. the [ I e..qQf pa
mat eri al frb mtné r%%arcéedtr})ﬁﬁ%tn eag%i%ﬁ eg{gﬁ%éﬁt}g’tslﬁg;rr\l’ thlgé:\(/%egjgggﬁ @5?’ a}sd%}élgtﬂgr ug
dosage for Ridnded S3ftionh ahe@BRitinad plAdRYanIPuEEE aBehbRA sized il sBEFdAl ty it Ao

rate of release i's fromabout 3% per hour to about 30% by wei ght per hour,
25 nifr e pr ehediabbie dfracotaapotecifbocptng tablet machiabout 30% per hour.

Levodopa/ carbi dQ[FI)lg toolset is well adapted for use with conventional single station tablet presses in

which opposing upper and lower punches cooperatively compress a powder or granular
material within a die. Referring to FIG. 2, single station presses are provided with a
horizontal die table 15 having an aperture for receiving a die 16 and associated gripping

20 means for locking the die into position. Dies for such presses customarily have opposed flat
surfaces with a centrally located bore 17 having a highly polished wall surface extending
from surface to surface and a circumferential locking groove 18 for engaging the gripping
means. The bore serves as a receptacle for receiving powder or granular material to be
compressed when the lower punch is partially inserted. The rims of the bore are

25 customarily chamfered to help guide the punches into the bore. The bore’s cross section
determines the size and shape of the finished tablet in cross section. The quantity of material
and pressure of compression determine the tablet’s height. The bore can be cylindrical, but

also can be any other shape.
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conbi nati on dosage forns are adapted for the rel ease of active materi al
over a period of at |east about 2 hours, nore preferably at |east about 3
hours. Thworanessed rel ease of active ingredient is nmeasulP€d/UsSH3/epskhnited
St at es Pharmacopei a standard apparatus Il solution tester in 0.1N HC at
37C with a stirring rate of 50 revolutions per mnute. 15 WO 03/075893
PCT/ US03/ 06591 The solid dosage fornms with a drug-containing core tabl et
sheathed in a conppesisar thecbonedsaillddoviyh mbteniehandl thenpyier pendxis inseed mtctie be
produced using a novel toolset that constitutes a second aspect of the

i nvent i on. bdteendputssed against the materiplunderdnglupressusmibgreby commeeyng BsAowdsh) et
presses such as 5 rotary press nd recjprocatin resses.or w.ih presses
t hat have Béé‘i‘?ng]ﬁg'@i%?tPﬂ’/ald%tQi%}%@ﬁﬂ’e&ﬁﬁe"ﬁhgmeéﬂf‘%rog8.8nt§3a fages %{ftﬁe
connerciallé?gﬁgilable rotary presses are the Manesty Express 25, the
Kilian RUDP S series and conparabl e equi pnent. Exanpl es of

commey ci al |y avagighaibe tHeardIP6 a8 borRANAHRSERScREE ficheoMip afper afrBlownd

conpar abl e equi pitent "'made by Stokes, Kilian and Key Industries. 10 The
princi pl e eustestisfind a tiokl thaiodesermimasehasizoindhsvafacpemmtduranfithe fipalphdegsenbl y
conprising an annul ar punch havi ng an annul us ion bore), a core rod
slidably efdhadwabpreducticamhaverany cxiermal oenteoyr hynwlogHem pEapppeniite bagmhapeant he
core rod is ca | e of novenent between a retracted position and an

ext ended p6§W?53ﬁ?e?99§“Eore rod being biased in the extended position. The
col urmar - punch rQU&?F&s@ﬁﬁﬁH@h%‘pe?%ﬁn&f % SAmARA SRR dWer blibch 19 h@vakled he
die bore of a rotary or reciprocating tablet machine. The toolset is well
adapfed f oo bjeer the tdbl@onvent i onal single station tablet presses in which
opposi ng upper and | ower punches cooperatively conpress a powder or

granul ar  nat er.iThe vppertdnd leweli panciResfase adviageadoandvathdpawis by, idependentlyon

i ded wi_th [ | di I havi
et vi ng 3B FEpEAIARYGaPHDERAGHE BREY 20 Ho Ut Y OB R di 6
i nt ition.. Di f . nar | :
cur fabes, wirttss SERep Bl SRS G Lin A RARP SRR bl

surface extgifihBgpetuyrem surface to surface and a circunferential |ocking
groove 18 for engaging the gripping _
15 A toolset of this invention adapted for use in a single station press comprises a

columnar punch and a punch assembly comprising a collar, core rod and annular punch.

Referring now to FIG. 3, columnar punch 22 can be of a conventional columnar
shape and is provided with locking means, such as locking flat 23 to secure it to the upper
reciprocating ram 19 of the tablet press.

20 Columnar punch 22 includes a contact face 24. Contact face 24 can have any
desired contour, e.g. standard concave, deep concave, extra deep concave, modified ball
or flat. Preferably, the contour of contact face 24 is flat with a beveled edge.

A colummnar punch for use in producing a dosage form of the present invention
having a recessed core also has a protrusion 25 centrally located on the contact face 24, as

25 illustrated. Preferably, the height of protrusion 25 is from about 0.5 mm to about 4 mm,
more preferably about 1.5 mm. The shape of the protrusion is preferably cylindrical or
tapered cylindrical but can also be oval, ellipsoid, oblong or any other shape desired. The
protrusion is preferably cylindrical and has a flat raised surface 26. Protrusion 25 preferably

has a diameter of from about 3 mm to about 7 mm, more preferably about 4.5 mm. In
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means. The bore serves as a receptacle for receiving powder or granul ar
material to be conpressed when the |ower punch is partially inserted. The
rins of tWOoborsIare 25 customarily chanfered to hel p gui @#€TiUse3/pasALChes
into the bore. The bore's cross section determ nes the size and shape of
the finished tablet in cross section. The quantity of material and
pressure of conpression determne the tablet's height. The bore can be

cyl i ndri cal gthenambagliments,grartivalashisugedioruss Fdiga nonaileattd3/a0thEgg@rmaceutical

PCT/ US03/ 06591 .In operation,. the bore is filled with material and the upper
punch is i négredisgts 8’6\?‘?1 mlB&Feée‘gﬁEPtBﬁs@§§§dsﬁliF§%st the material under
hi gh pressure t eby ' . e n ted terial,into a
t abl et between [ﬁe "graéés:e@f%ﬁ géﬁgr&%ﬁg ggﬁg@u%?rgg&e%g%&(ﬁgg en}%%e ﬁ%%h (&Iar
Toget her, t headBdnulk phikd PAIRIBHE LRI Wit lorspydfces of the upper and

| ower punches define a nold that determ nes the size and surface contours
of the final prodoitdr.28 iJpevidedatitipmonititie means, sk ageyte@n! thrsads 3T avudd its by
sel ection of appropriate bore shape and contact face contour. After

conpr essi onSirqupderghgseior pigvatng to smtiommgmrmma pping ZEMedm@inghtheﬁiamblﬁam
ject, th let. . T . ' .
vlfé har ann. ysiEhaiie] 9 ool re T e Bl SRR B 4 ams 19
0. st ammri Lo o _ ! .
rat onary. e sebrioB(AONE AT ion AR EEDP BoedBofi i kil dufonch for

aperture. lfodatindab sekiofdryniduhitingp6int 20 nAﬁﬂx@%Ir&meapénd&ﬁoﬂ the calla® 2B Bi8tive
station press conprises a columar punch and a punch assenbly conprising a

col | 9, corie thodicdzhle whau irstalled b annuResfie dinengionedtd il Gandguidothewoerrod
punch 22 can be of a conventional columar shape and is provided with
| ocki ng meahs, such as | ocking flat 23 to secure it to the upper

rectprocati ng 1 aRAd sl S APl NiRRS R (SOHHABRE oPHSHnifs LSS

contact face 24. e can have
greater than that of the core rod to provide a housing 34 for a biasing means such as spring

35. The coils of spring 35 encircle the core rod. Although a coil spring 35 is a preferred
15 biasing means, biasing can be accomplished by other means, such as a stack of Belleville
washers or an elastic insert.
Spring 35 or other biasing means engages retaining ring 36 mated to core rod 29.
Retaining ring 36 can be mated to the core rod by clamping engagement with a
circumferential groove 37 in the rod. The retaining ring can be a conventional C-clip which
20 engages the groove, or it can be a clamp or any other structure against which the biasing
means can exert a biasing force and which is restrained from movement relative to core rod
29 in a direction parallel to the long axis of the core rod.
As illustrated, an annular locking bolt 38 engages internal threads 39 at the distal
end of collar 32. The bore 40 through locking bolt 38 is dimensioned to receive and, in
25 conjunction with the annulus at the proximal portion of the collar, to restrain motion of core
rod 29 to axial movement. Locking bolt 38 also retains and can compress the biasing
means. Core rod 29 is biased in the direction of the die table when the collar is installed on
stationary mounting point 21 and is retained in slidable engagement with collar 28 by

retaining ring 36 and locking bolt 38. The height of rod tip 41 is adjusted by advancing or
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desired contour, e.g. standard concave, deep concave, extra deep concave,
nodified ball or flat. Preferably, the contour of contact face 24 is flat
with a beweload7s8eye. A col umar punch for use in produci ngca/usoyegger f or m of
the present invention having a recessed core also has a protrusion 25
centrally located on the contact face 24, as 25 illustrated. Preferably,
the height of protrusion 25 is fromabout 0.5 nmto about 4 nm nore

pr ef er abl y retheotibg tolfr Afreldines tolstgtionary mdrmtipg point 21 .ong.iby rptaéing thetrlojlar when
cylindrical or tapered cylindrical, but can al so be oval, ellipsoid, oblong
or any ot hét thiersled cagagpmerf witthihe shtionfryInQyting Piés er abl y cylindrical and

From about 3 mmcis dgmicen v o pactly s i Ry LTl ut TR
03/ 075893 Htlt HERIBEARS muf tdouP TH A TRHeSrofRbly AL b bl HAdvE fi1Se

when non-ulcerative active pharnaceutical ‘ingredients are to be

adm ry ster 'dig/g fHelcdfd 108 sRSulil Be aticlen] prefRuibtnframsbdotl 4 mayY tccabopt 1Z88n col | ar
28, core rod 29 slidably engaged with collar 28 and annul ar punch 30
sl i dably enlgagghatut sosi aflitsdength,mete poefeBblyaibout 9 men.iIdhegpd oardiepengradiaipunt i ng

neans, such as external threads. 31 around ifs. circunference for unting
to stati ondfoym ABHHEEW P RE a@ltlpl @@gﬁgﬁr g@i“%wmercﬂrét ctagb:ﬂg}ge@grup% ata
iIIustrate% th&i stal end 32 of collar 28 relative to the die table when
installed, HQ& 4 gri pping section (shown with optional hexagonal cross

section) for griyRIBE BY cdh ¥ SNGR-HiBEe comiidtiond Fopinstaatd, @adore FOANS 4Ng
point 21. At the proximal end 33 of the collar 28 relative 10 to the die

t abl® when conlkltte! ddegted tohattaain futhe sofesrod bypnaviding dxtemal tredds et dnibwyoedd t he
core rod 29. Away fromthe proximal end of the collar, the dianeter of the
annul us i s asdpseeket withigterngl bizgadp at tha yrpe#rend of theroreioleon HEE YEShrofere a

T CA N T B AR e TR T
e, ] SSRIRAE AR SBE NS ol e camanspy e et achupl,
engages r et ai ni Mgneh HgedblyPat facthéracoapiBes athul® punch 30. Annular punch 30 is
15 provided with means for attaching to lower reciprocating ram 20, such as locking flat 43.
The bore 44 through annular punch 30 is dimensioned to receive and surround core rod 29
while permitting axial movement of annular punch 30 independent of the core rod. The bore
through annular punch 30 can vary in diameter along the length of the punch providing an
annular flange 45 for engagement with shoulder 42 on the core rod. Engagement of flange
20 45 with shoulder 42 prevents annular punch 30 and collar 28 from abutting each other
during handling and installation. Annular punch contact surface 46 presses against the
powder or granular material during compression. Contact face 46 can have any desired
contour, e.g. standard concave, deep concave, extra deep concave, modified ball or flat.
Preferably contact face 46 is flat with a beveled edge for ease of ejection of the finished
25 tablet.
The columnar punch, annular punch, core rod and collar are preferably made of
metal, more preferably steel, most preferably stainless steel.

In the final dosage form with recessed core tablet, the depth of first void 13 (FIG.
1) is determined by the height of protrusion 25 . The depth of second void 14 is determined
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Retaining ring 36 can be mated to the core rod by cl anpi ng engagenent wth
a circunferential groove 37 in the rod. The retaining ring can be a
convent i owelo3@7shbs p whi ch 20 engages the groove, or it camCihasas/edsanp or
any ot her structure against which the biasing neans can exert a biasing
force and which is restrained fromnovenent relative to core rod 29 in a
direction parallel to the long axis of the core rod. As illustrated, an

annul ar | ogkithefithdepth3freppfasabe biat 61 il cotdwodathe c3thpadssibility of the ataterihdndf
collar 32. The bore 40 through | ocking bolt 38 is dinensioned to receive
and, in 25 thothjdmessiofthergarh tablet. ZTheseipatanzaters hen be adiiisted bypwutinon of the
collar, to restrain _notion of core, rod 29 tg axial nove t. Locking bolt
38 al so r etCEPHENSHYIMR C@B\Wﬁ]rté%geﬂth@f #regad Keid 1%!9&’ hlwlg‘ﬁg’d’@%eqsgr ased
in the direction of,t ie. | e when the collar is installed on

stati onarymtﬁ?fiﬁ%thﬁgglﬁ%_vﬂég‘*n)d is retained in slidable engagement with
collay 28 by ref3isBigid dosal 88y BMBodiffelit, REh&QIE o%%othm%gg@éewaarfmes god tip
41 is adjusted by advancing or 18 WO 03/075893 PCT/ US03/ 06591 retracting
col l ar 28 rgad atofige dode Sibddtiatfusyt withitht amgnlpofacds 4nd Pofthe iynhul avtbatly 2g Thie

collar when in threaded enga%grrent with the stationary nounting point.
Core rod 28ltemativeaeybodimgnbenatbepreduspdby veng e sglumnappyichfas previpuglyanet er  of

o b b B R, e T B RS
rom about ié%l%ﬁt&%ﬁ? h(]ai%rso at D59 Byt \Weﬁ%&gﬁf-g bﬁ%%séc?ﬁﬂfa@e 4 TPf&sh with

preferably can taper gra roma narrow di aneter
at tfe tip ahRuldr fa8¢ JevillHRpEd hi BEElIRIpH corhpreadibiliastdte poW AR ok ¥rantilap
shoul der 42. The core rod can be of two-piece construction. For instance,
the core r ouhttrigl add thidlhesoof the bere dabdgst wlichdacdionszeh be adjnsted bprautined by
providing external threads at _its |ower_end, and a socket with internal
threads at SKPRIMgaonRdIg ardrgage don Vs SuEiRoeA teseved s .deﬁrqdvd;s—tm}ﬁeéeléﬁve
constructi(%n al Ilov¥s et,?e corerod tip to be replaced if it is damaged or if
a core rod ?f‘?)nuac{f A Gifferent shape is desired. The core rod tip can have
any desired di angf QEnmey iIRNeRE the itahoR S8E TR dperafioh BF 1HReG0ISA kA annul.ar
punch 30. Annul ar punch 30 is

15 operation will now be described. The cycle of operation is embodied in a process that :

constitutes a third aspect of the invention.

The cycle of operation is first illustrated on a single station press. The cycle begins
with the first action that occurs after ejection of the tablet formed in a previous cycle.
Referring now to FIG. 4a, feed shoe 47 moves laterally over the die bore while the annular

20 punch 30 is in an advanced position such that contact surface 46 is substantially flush with
the top surface of the die. In so doing, the feed shoe sweeps a finished tablet from atop the
annular punch toward a chute leading to a receptacle where the tablets are collected.
Annular punch 30 is retracted while the tip 41 of core rod 29 remains flush with the die
surface (FIG. 4b). Retraction of the annular punch causes an annular cavity to form into

25 which particles of the powder or granular material are fed from the feed shoe by gravity
and/or pressure differential. Once the cavity is filled, the feed shoe is shifted away from the
die bore.

Pre-compressed core tablet 1 is positioned atop the core rod using any

conventional apparatus for producing tablets with a compressed coating such as that of a
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15 provided with nmeans for attaching to | ower reciprocating ram20, such as
| ocking flat 43. The bore 44 through annul ar punch 30 is dinensioned to
recei ve awo osriseaind core rod 29 while permtting axi al ®OTASRI0650f

annul ar punch 30 i ndependent of the core rod. The bore through annul ar
punch 30 can vary in dianmeter along the I ength of the punch providing an
annul ar flange 45 for engagenent with shoul der 42 on the core rod.
Engagenent [ofliah RUTY predd (A, ub) ITHepouitideIng4Zcaps BreRns partruflies inpetioh ad@ hand
collar 28 from abutting each other during handling and installation.

Annul ar purhsien ovriteslcfor slarifyace 46 presses agai nst the powder or granul ar

mat eri al during caonpression. Contact face 46 can have an ired contour,
e.g. standard cdrlidpear el 224% ?edé%&%e’dr@@ﬁr%ﬁﬁ%vgﬂ%g@ﬁ f@d Al or

flat. Preferably contart face 46 is fl.at w r se of
el ecti on o URE Pl B tersaifist e pBre il it e P BU L RO 23 s
core g§od ang, nebiathief £ RS ebahmbt jﬁ)!ur{éﬁ% efifers BBYE A, coTDTaB1eR 11 & f\!ﬁ@d mretee!
nost preferably stainless steel. 1Tn the final dosage formwth recessed
core tabl ethort bettdepdthusidn ddairst thebiabinkFotdelefertdd) oni orel edde2m G@dinbyd t he

hei ght of protrusion 25. The depth of second void 14 is determned 19 WO
03/ 075893 PaTyausassHedemnyypunpe 22 intp thiedie horesopwirsses the peviderior geanplart he

d, th i bili f t teri gl d the thi.ck f th
Cor & 1 abl etTHPHAIBo R AL A AR SOt FOP PRI 45 e 8PS on
core tabl _ ted- byore
R e b St e R R R

ei thpy one ke RBlehirfelPRROEHE bofd Hdfaeabe FovadHl of cRhulaPBratpiabistfally edm@meged.| Uush
with the annular faces 6 and 7 of the annular body 2. This alternative

enbodi nent can BEhose skilledth thy avsnaymplse apprasmtethappnotrhsian 29 cenid baséptaced
descri bed but | acking. a protrusion 25 Surface 3 wll generally be flush
Wi th annul Witk ag@regod i the geluEwEr thatie agesldoward e xS BISIHO t{w ¢ her

th : 4 .5 flush.w.th lar face 7. wl th
11 lopt n nR e R ol ol il E0is BT Ml dfiechiolt, Such7BEAG0ER e
thi ckness ofe bHBMAS SurdcBRNRId nd¥HeER 4G bO hachad (P£ stBG s} AduRing it dGhe

15 press. It would be biased with greater force than core rod 29 so that pressure exerted by
the columnar punch would push the core tablet into the bore against the resistence of the
core rod.

After the powder or granular material is compressed, the columnar punch is
withdrawn. Either concurrently or subsequently, annular punch 30 is advanced by lower

20 reciprocating ram 20 to a position such that contact face 46 is substantially flush with the
upper surface of the die to elevate the finished tablet above the die where it can be swept
from the die table in a subsequent cycle of operation (FIG. 4e). Meanwhile, the core rod is
biased back to its original position flush with the die surface.

The toolset is well adapted for use in a rotary tablet press. The cross-sectional

25 dimension and shape of the columnar punch, and the dimensions and shape of the protrusion
(if present) are the same as in a punch adapted for use in a reciprocating tablet press. The
other dimensions of the toolset are generally dictated by the dimensions and layout of a
particular tableting press. These dimensions can be readily determined by those skilled in

the art. The cross-sectional dimensions and shape of the annular punch and of the core rod
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experinmentation to yield a dosage formw th surface 4 recessed the desired
di stance relative to annular face 7. To further illustrate the invention
and t he owerraw7sm of the tool set, a cycle of 15 operati onPgiriusonessbe
descri bed. The cycle of operation is enbodied in a process that
constitutes a third aspect of the invention. The cycle of operation is
first illustrated on a single station press. The cycle begins wth the
first acti owe theaameas in & peichexdapipe fariven ind recipgoqatibg tbldt prasedighin vaitlpether ous

cycle. Referring nowt feed shoe, 47 noves | ateral over the die
bor e whi | & CHENHGRRNIARS Gt Bgrba/ﬁg%@lm%lsaons al Layout ok a gagbicyl affaél?){@&ﬂ?sﬁ hat

t act A6 b t he die.
R L R AR S R e
punch t Owarﬁn@hc%hﬁélﬁdé &ﬁl%lﬂﬂ)ntapoe%nhg SRIARE la@th%ﬁd[ %sﬁhﬁ) thai 'c@ﬁt§ct%ﬁﬁ"aces gor
coll ected. = Annul ar punch I's retracted while the tip 41 of core rod 29

remaifns fl umbagihg ﬂletdaﬁqsdh&rolliaﬂiﬂlaf:@ntrﬁl ReirdhgtionRdrgahé has obthetdieb@Bdikch ks
punch causes an annular cavity to forminto 25 which g}artlcl es of the
powder or dhesewhawnimthsrmiatentss @tar@mcfnrp@mt@dmbyreé@mcsrb@ Wy gravity and/or

pressure dlfferglPltlal Once Ee cavlt s fi the fg%d shoe is shifted
away fromthe &nggpyar GHSF 58 a‘@d?@ I%fb hgcore 1pd bR MeMEd at op

the core r I kth a
compr essed HgRbfhs Bikreddh M BP B ABRRIR1Es s ool RO i B B
Ki'lian RUD g@sion(dfiie co#€lod ahber BRSBihd, 8RdHE RARSTew 6F filAPdPAEd, of the

I nvention and has been omtted for clarity. Colummar punch 22 is advanced
by upper reci pr déatviengomahrmntdry t4bitt @resdel) are Azl knoivonmthe apurfipmeXdtaappresseshes
the bore, the raised surface 26 of protrusion 25 presses 5 upon core tablet
1. As col uridAmpinyement relaed ﬂ%er%raé% depcribegin Y- aients Nos Sedoifeds i nt o the

b by th hi f t

A L e e T
powder or ohgpi. aRota%x%s'e@haw}erhtrﬁoﬁﬁg AEbR thd? 26 te@hRHRda VBRicLIOKE. t abl et .
Strong conpressive forces can

Mounted above and below the dle table are upper and lower punch carriers that rotate

15 synchronously with the die table. The punch carriers can be generally drum shaped bodies
of about the same diameter as the die table or they can have arms that extend outward from
a lesser diameter ring. The punch carriers are provided with a plurality of vertical holes or
slots at regular intervals around their circumference or through the ends of the arms. When
the press is in operation, punches are inserted into each slot with their contact faces pointing

20 toward the die table. Each punch has a bearing means at the end opposite the contact face.
The bearing means engage stationary cams and rollers which control the vertical motion of
each punch during a cycle of operation. The cams and rollers are arranged such that in a
cycle of operation, a powder or granular material is fed into a die while the lower punch is
inserted into the die. Pressure is applied to the powder or granular material to produce a

25 compressed body. After compression, one or more of the punches is removed from the die
and the dosage form is released. Rotary presses are especially suited for high volume
production because they typically contain numerous punch and die sets operating

simultaneously.
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exerted on the powder or granular material w thout breaking the core tablet
because the 10 core tablet travels into the bore before the powder or
granul ar wetoso7mb3is fully conpressed. Those skilled in Pha&/sosodsay al so
appreciate that protrusion 25 could be replaced wth a core rod in the
columar punch that is biased toward an extended position so that the tip
of the rod would press against core tablet 1 during conpression. Such a
core rod for theAcptlanfapergionatsingthe tholrst offbisdBventionpdemed for Hehiad rotry

stationary nounting point on the bi ased %férth gr eater

) 15 press., It would b
force than REePavillggwe descrbeds Ppsrtgggﬁrt%b‘i%%?tf%d’nﬁffﬂ{eﬁgescﬂﬂsﬁfm FUHE
woul d push the core | etxnql Nt r i el esi C
core rod. APPErt R 58Rier Y G it B G taRkaphn HEE DL oA RedbnllE, o
punch is ‘é}ilﬁl@ﬁ“@%ﬁhdrgkrh B theCRARE UTHEIM 30daEmamMB He My BRtbAded pREfh,alp BYREh 30
i s advanced by lower 20 teciprocating ram20 to a position such'that
cont agt f acgpébdieFaceulThe aninilad dpycd leftdly withdrawdief tppenubnpimhes fifled Wehdi e to
el evate the finished tablet above the die where it can be swept fromthe

di e tabl e inevales obgienuelist Adyld rexpptabipm raoroigbleRsdseniey ontoethatippf e cpfee cor e
rod is bias back t.o i.ts origi,nal_ position,flush with. the.di .f ace.
The t ool Setiof &y gnYenkaual it ool Suhbir tsed B o el shacpiagg ke e Rilad
Cross-secti I i i : , e

di rensi ons and’s %ﬁ%o% t%t]%%gr% trsltﬁ}glﬁgﬁatgéf%mgfée;@gnﬁ) gre t é%rgﬂngthgg in a
punch adapt@ghtibartht 3R dofhed té BicBhPeatiba statialivdtrethesslumhBepunoh Reth, or

di nensions of the toolset are generally dictated by the di nensions and

| ayoll® of awitlats ite piodmusivamieyes dgwpwad snd phelwe thi coee tablsh inte the bed of perdil¢ry

determ ned by those skilled in the art. The C{loss-se tional _ di msnali %ns and
shape of t ¥ ssAranaterialc Aha ffce et the golumnar Pugh patragls 1 rerpsadaganst the bias

PCT/ US03/ 065 are_the me in._a ed f i

reci procat méll{l%g% er&r grsaagulaggngli e?]la\f;lvl!s% ﬁ&gPﬁg‘%&igﬁﬂ arqfle‘%)gl%ayhgﬁ gigrnogm iﬂclzqt%lotreed by
the di mensigpig:. aRGhd @AM oot RodRf, lon6 Woaks it abiRid Biahe hisht of I RSRusion and

di nrensions can be readilTy determ ned by those skilled in the art. In

addi ti on, ttheotherrechads defided dg acomb@mation néthelfectoisrsgcls ar thaseangtit off the band
distal to their contact surfaces for 5 engaging the cans and rollers that

cont 181 t hethe filksteptn thelcompaetnkilifneishepowdrs oagenpler matesiah pndgihe thickness of the

core tablet. After the powder is compressed, the die rotates further to where the columnar

punch is withdrawn from the die. Either concurrently or subsequently, the annular punch is
raised until it reaches the die face. The core rod rises concurrently to the die face due to the
bias. The tablet is swept out of the die by an ejection element and is collected.

20 ‘While reference has been made to “upper” and “lower” elements'in the description
of the toolset and process for making solid dosage form according to the invention, the
spacial relationships of the elements are determined by the design and construction of the
press in which they are used. Use of the terms “upper” and “lower” is not intended to limit
the invention to a vertical arrangement of the elements.

25 Having thus described the present invention with reference to certain preferred

embodiments, the invention will now be further illustrated by the following example.
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those shown in the patents that are incorporated by reference below In an
annul ar punch for use in a rotary nmachine, the core rod biasing neans

pr ef er ablwoiog/ohBased in the annul ar punch and incl udes a WEAASI/@591
adjusting the degree of extension of the core rod and/or the bias, such as
a set screw or simlar device. 10 Conventional rotary tablet presses are
well known in the art. Sonme rotary presses and inprovenents rel ated
thereto are described in U S. PaterEXANBBLES, 462, 427, 5, 234, 646, 5, 256, 046
and 5, 635, 223, which are incorporated herein by reference in their
entirety. Rotary presses have a novimgpmsglileitable that rotates around a
vertical axis. Munted above and below'the die table are upper and | ower
punch carriers that r-tapga 5 | T% s table The punch
carriers can be gener aFtydrd . . e sane di ameter as
the die table or_they can have_arns that extend outward from_a |esser

di aneter r | ng. THes @@m@k PErREes agivdy designesda dgterming the ratemd sxtet ofer ti cal
hol e ots at |nterval ar oun |rc nfere ce t hr ough
the ahds of %‘H‘Btl%ﬂ afaichdpipee BBt PbuRpCsbiecls Eh eiS ReRtE SaRE | heer e
into each t Lehthe die table.
Each punch as a %egiﬁﬁ%é%ggﬁgﬁgﬁe%%gggl %g%%@??ﬁg?%gﬁﬁﬁﬁ act face. The
beari ng nmeans engage stationary cans and rollers which control the vertical
notion of each punch during a cycle of operation. The cans and rollers are
arranged such that in a cycle of operation, a powder or granular naterial
is fed i nt Maiedale agghMethodie | ower punch is inserted into the die. Pressure
is applied to the powder or granular material to produce a 25 conpressed
body. After conmpresscdmblawe@maderas fellowdie punches is renoved fromthe die
and the dosage formis released. Rotary presses are especially suited for

hi g olunme pr h and
dleh§Zts operat?ﬁgﬁig?ﬁbQﬁgﬁ%§§%$€ﬁ%n&¥e%ﬁg%#%i@%@%%%gﬁpﬂggSIOGS A cycle
of oper at i aRlits$ (DehitddS eSO V] whki @anuiatedivith 20 gdegteid f Diosus@nddel R1/6)
rotary press will now be described. As the die table rotates, one of the
di es passegramdaser far 3 ntin. ThegranvleterwaschicdadeiC fopnne bourta adiuedized badglyerg

underneath t h%\m Qc? ﬁlrc?urgh 8 (g mm StCII:(]E%n a g lgr%nulate was blended with 11 g crospovidone

NF (BASF Pharma ) for five minutes. One gram magnesium stearate NF/EP (Mallinkrodt

15 Inc.) was added and the granulate was further blended for an additional 0.5 minutes. The
blend was compressed using a Manesty F3 single punch tablet machine fitted with a 5 mm
flat beveled punch. The tablet weight was 94.9 mg = 1.0% RSD. The hardness of the
core tablets was 3 — 6 kP.

Protected Tablets: A mixture of 94 grams compressible sucrose (Nu-Tab™, DMV

20 International ) and 5 grams microcrystalline cellulose (Avicel™ pH102, FMC International)
were blended for five minutes. One gram magnesium stearate (NF/EP, Mallinkrodt Inc.)

was added and the mixture was blended for another half a minute.

A Manesty f3 single punch tableting machine was fitted with a spring-biased
columnar punch and punch assembly constructed in accordance with the present invention.
25 The core rod was designed for a 5 mm round core tablet and the die and punches for the

outer tablet were designed to produce a round, 9 mm diameter, flat beveled solid
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punch is withdrawn by the cam The core rod remains in an extended
position, up to the 5 upper die face. The annul ar space |left by w t hdrawal
of the arwoloat7ysehch is filled with powder or granul ate. PAI/GSHF0GIOKt
station, a core tablet is inserted onto the tip of the core rod by
conventional neans, such as those used in "press coat"” machines |like the
Kilian RUD. The core tablet can be positioned atop the core rod by any

met hod. On pharmérentical dpsage dorm. t Hee wiper porpbdati@ proeusongl daséetond S tnahiand
where the c];)}qurmar, gunch with, or 10 without, its protrusion noves downward

and pushes +HhEmR Beight abfledabletiitgssows apstatesk anddheiarotecied tgblatsurese presuesd. al .

The f t . h th d i nst .t i d
the povder Hie st EHER Vi BHHGR 4 'sadrh iR el i tiFeiano B artiortd BBAST ound
the core tahlel. 14 gpt Hhe RAAIRatE HilYdRs0 diiibnt, B{bgegggfgssaﬁ%ﬂcﬁ?ﬂgfaéiﬁ sby the

hei ght of the protrusion and the ot’her recess I ne a conbl nation

of the factesSmgueh 389, RED BRHangukndlonkiberibydse bimgteqtivhieh tod@RhH, the
conpactability of the.powder or granular material and the thickness of the
core tabl etalendferge a¢cille powder is conpressed, the die rotates further to
where the columar punch is withdrawn. fromthe die. Either concurrently

or subsequent | y, THetBugoonthidingitiablst wisaeeR@edUbrhlthd $urf:8@61@8 ahMBatbdly
face. The core rod rises concurrently to the die face due to the bias.’ The

tabl et i s dwepruolmmf the die by an ejection elenent and is collected. 20
Wil e reference has been made to "upper” and "lower"” elenents in the

descri pti orphagthadotfhetio8hmigt and process for making solid dosage form
according to the invention, the spacial relationships of the elenents are

detefgn 16 by, L he BTN SREHE Ao R AR 1o 2

used. Use of the teéerns 1S no n mt the

i nvention taennyedté tHeqhafthiARRBEARY YL a@coliHﬂﬁs@eQMBﬁhe%?e_sEﬁ\{ﬁMﬁBﬂ ¥Sntaining
descri bed the present invention with reference to certain preferred

enbodi ment g0 mpelendvaaiei & pharhlacoldnetive Wagrcbinpareilltd tdst 084 esninyrcidd§0faggd | owi ng
exanple. 23 WD 03/075893 PCT/ USQ3/ 06591 EXAMPLES Exanple 1 |nmedi ate
Rel ease MoAGsdan urriekefdhe paetart@berek.sSharpe & Dohme).

Method

15 The study was a randomized, open-label, 2-treatment, 2 period, 2 sequence
crossover design under fasting conditions. Twelve (12) healthy adult male volunteers, 18-

55 years of age were the subjects in the study.

The study was divided into first and second study periods, each of 36 hours
duration, with a 14 day “wash-out” period between the study periods. All subjects who
20 completed both study periods were included in the analysis. Subjects were randomly
assigned to two groups. One group was administered alendronate via the protected tablet
in the first period and administered control Fosalan in the second period. The order of

administration to the second group was reversed.

In both periods, alendronate was administered in the fasted state. A standardized
25 meal was provided 4 hours after administration. Snacks were provided on a standardized

schedule that was the same for all subjects in both study periods. Water was provided ad

25



Thi s exanple summari zes a study designed to determ ne the rate and extent
of 5 absorption of alendronate sodiumin human subjects upon

adm ni st reDIdN7sP3 a solid pharmaceutical dosage form of PhE/UsSOBeEHL
invention ("protected tablet”). Mterials and Methods Protected tablets
were made as follows. 10 Tablet Core: 85.4 g of alendronate trihydrate
(TEVA Assia Ltd.) and 2.6 of xylitol (Danisco Sweeteners OY) were

gr anul at ed /diitute. 70 additieneubjeatsavdde eneraraged dedrink atdyast Z0Cmd pEwater ftoegdanti n.
The granul gte was, dried at..40C for one hour in a fluidized bed dryer and
mlled thrdogHas reesaskrdeperiofhe granul ate was bl ended with 11 g
crospovidone NF (BASF Pharma) for five mnutes. One gram nagnesi um

st earate NF/ EP (TelHioavieiladtityld alandronatvasasatbtheohizaddyttheasgringie atimulatise
further blended for an additional 0.5 mnutes. The  blend was conpressed

usi ng a Marlewlsofmendronsteexsugiedin the nEne pye i 3edopy perid ipilewing osalpgestipmef

bevel gd pungh, The tabl et i ght S ,94. . 1. 0% RSD. . The hardness of the
core 1 abl et'8® Wétsang c-ongoﬁﬁt?l\é%r(g?%#%d A’F&%ﬁﬁe{@“ﬂ%%—tl?aq@nﬁsagw?eg‘? n
conpr essi bl:e N oMY | .

m crocryst alty n%ﬁégz;a?él oseﬂ%ﬁ% c():él Tﬂﬂn%%rﬂfjg%&%‘aw%&%ﬂ? {e% %gﬁéﬁgﬁg%@a&}g «5’ ofnts

bl ended f orinfimesovet thét3Ehoufret EHrRd NHDNGS dafpsdsendrabial {280/ feFhleddrbatedingl t
Inc.) was added and the m xture was bl ended for another half a mnute. A
Manesty f 3 asvalighted piPA&hFLBIas%i ng machi ne was fitted with a spring-biased
col umar punch and punch assenbly constructed in accordance with the
present invention. 25 The core rod was designed for a 5 mmround core

tabl et and the die and punches for the outer tablet were designed to

pr odﬁye a round,p Q@ di aneter, flat beveled solid 24 WO 03/075893

PCT/ US03/ 06591 ‘pqga‘rrmceutical dosage form The upper punch had a

I ess

protrusion of dignmeter 4.5 and 1.2 nm hei. The tabl et

pbor atod and ¢ ndl Bt Beb LR B PR e Do HrA AR Le AR SR s
474 mg 0. 629 ] hardness of the protected tablets was 12 - 15
kP. The al %é@‘gﬁg}?ﬁi??ﬂ% ate content, expressed as alendronic acid was

Table 1: Pharmacokinetic Parameters

Administration via Protected Tablet Administration via Fosalan (control)
15 Parameter Mean +SD CV (%) Mean +SD CV (%)
Aey 6 (18) 113.6 772 67.9 102.6 36.8 36.8
R, (ng/h) 37.9 19.9 51.5 317 11.8 383
T () 1.4 0.9 - 1.4 0.9 -
20 A comparison of the pharmacokinetic parameters of the dosage form in accordance

with this invention with the pharmacokinetic parameters of the prior art dosage form is

provided in Table 2.

Table 2. Comparison of Pharmacokinetics of the Protected Tablet to Prior Art

Agy.56 (mg) R (mg/h)
25 Geometric Mean of Ratio 0.99 1.12
90% Geometric C. 1. 75.31% to0 128.79% 93.98% to 135.01%
Intra-subject C.V. 37.48% 24.85%
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566.8 ng 1.38% RSD (82.4 ng al endronate tri hydrate being equivalent to 70
nmg alendronic acid). The drug-containing inner tablet was recessed from

t he surfawe 00788 annul ar body by about 1 mm Phar nacokipe@ttises/@sady 10 A
clinical trial involving twelve (12) human vol unteers was conducted to
dermonstrate the pharmacokinetics of a solid dosage formof the present

i nvention containing 70 al endronate. Its pharmacoki netics was conpared

to that of a conBerefrncg® Tayleshomd|2aamFIGaL, ene@ﬁn&ehéhqbﬂlecdroaaﬂe (Merck

Sh & Doh Th d d d, -

et bat rent S5 isterbd s he saliddbrioes Tott 5¢ BB reehBE cteaies ePirsiip Db same
conditi ons. TRl Y{ 42 At Q&@gﬁﬂahgﬁ@ STHUBHTYSET St 5 SN g0

were the su% ec he™'s udy "'was di Vi second

study peri o%rete@ﬁﬂo aﬁnééveﬁlgemursdyé@&mmm £ éahheafoilﬂotﬁ%éaﬁﬂ@ﬁ”‘wﬁlﬂ period
bet ween the study peri ods. subj ects 0 20 conpleted both study

peri ofls wer makinoiny cietek mfrexbrfe&om(;&lraam‘l to Col ) 2phamaeskinstentiaiyl of pesaiadeets 6O
two groups. One group was adm ni stered al endronate via the protected tabl et
in the firsérugpalsedlognd admi ni stered control Fosalan in the second period.
The order of admnistration to the second group was reversed. In both

peri ods, al endr oTh¢ profidsoftotetins ireto aginé wak Bienifaa fdredi sabet®.andisbeth G@ktthched
25 meal was provided 4 hours after adm nistration. Snacks were provided on
a standar di maetiiydd Ifhs: suhigets\had thawemasimmnt wmte eff qusm@]l €Bi.s) betwdsotone andidy

D 1 on, S\ baiEs Bertvea isnikisg £ i PHOVGES PEISIESOD I B vat or ot
regug ' “Zuﬁﬁl*ﬁ g\algy%e@g@g%@&%p%mwm aTReEN +&Q&Fﬁ% Y iffless than

al endr onat e erm ne y neasuring the curru atlv

al endr onat e?lﬁ?i&fr%}ﬁd théy tbhietheprtectod eiblcd Bfe BOthe saBjete tad ah ROWIR theQ@hiRd
i ngestion o
hour when he took Fosalan while two of the subjects had a R, in the third hour when they

took the protected tablet.

The total amount of excreted alendronate ranged from 36.9 pg to 158.6 pug when
15 Fosalan was administered and from 30.1pg to 284.4 pg when the solid oral dosage form of
the present invention was administered. In only two subjects was there a greater than two
fold difference between the total amount of excreted alendronate between the two
treatments. Another subject excreted a very low amount of alendronate regardiess of how

the alendronate was administered.

20 The bioavailability of alendronate administered via the novel solid dosage form of
the present invention is equivalent to that of alendronate administered by dosage forms of
the prior art. However, the dosage form of the prior art does not provide any protection
against contact of the alendronate with the mucous membranes of the esophageous and
stomach while the bioequivalent novel dosage form of the present invention affords such

25 protection.
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5 the test and control tablets (hereafter "Ae0-36"). An initial (t = 0)
urine sanple was taken imedi ately after adm nistration. Wine sanples were
taken at WO wOFsbarly schedul ed points in tinme over the PBPETRS03/045e6t
period. Al urine sanples were analyzed for alendronate using a validated
HPLC- FLR assay. 10 Results The mai n pharnacokinetic paraneters obtained
fromthe anal yses of urine sanples are collected in Table 1. Table 1:

Phar macoki g ReRasap®ifds S Admi ni stration via Protected Tabl et

Adm ni stration via Fosalan (control) 15 Paraneter Mean SD CV (% Mean SD

CV (%9 Aeo-36 ( Y/ BB : L :51.5
31.7 11.8 38.3 idschntds gl UsiCapgid 2SgﬁA‘ﬁ%38§“plé’$‘?ﬁslg)r§H6§?S°§r%$ thiP
phar macoki ngsya PeReIIBh®Rb£ate Eorkthiet ofesagles faRémat 3) 18CLDAEFERiInuWstwhst hi s
invention with the pharmacoki netic paranmeters of the prior art dosage form

is provi delterminEdblydI2PLC $alkhenidn cComparsitgiriraétivelindexaddddtinet Thegenfltstoliche
Protected Tablet to Prior Art Aeo-36 (ng) Rm (ng/h) 25 Geonetric Mean of
Rati 0> 0. 99 dissehitionegeasporiadinclable .. 75.31 % to 128. 79% 93.98% to 135.01 %
I ntra-subject C V. 37.48% 24.85% 26 WO 03/ 075893 PCT/ US03/ 06591 By
reference to Tables 1 and 2, and FIG 5, one can see that al endronate

adm ni stered via the solid dosage formof the present invention gives
essentially the sane pharnmacokineticpgygeylts as administration via

Fosal an. The total anount of the alendronate excreted into urine over 36
hours is essentially the same—for—bothtreatments—wth the 5 maxi numrates
of excretion (parallel to Crdkime(md ph&lumddliedetdeot st udy of plasma | evel s

of Release
5 48
10 10 70
15 85
30 98

The outer mantle took more than one hour to dissolve.

15 The tablets were tested in a human pharmacokinetic study and shown to be

bioequivalent to commercially available alendronate (70 mg).

Example 2

Extended Release (Zero Order Release) Oxybutynin Tablets

20 The annular coated tablet is uniquely fit for extended controlled release, particularly
when one needs to approximate zero order release over an extended period of time. The
drug is delivered through the exposed axial faces of the delivery system. These faces retain a
constant cross-section during drug delivery, thereby aiding in the achieving of a constant rate

of drug release.

25
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drug) also close. The profile of excretion into urine was simlar for all
subjects and in both treatnents. The mgjority of the subjects had their
maxi num reDe3ofssexcreti on (Rrax) between one and two houPST/USe3/0d5Pve of
the subjects, the Rmax occurred earlier than 1 hour after 10 adm nistration
when they took Fosal an. Four of the subjects experienced a Rmax in |ess
than an hour when they took the protected tablet. One of the subjects had
an Rmax in Ahe thhedabliiour when he took Fosal an while two of the subjects
had a Rmax in the third hour when they took the protected tablet. The
total amount of Ex@udindd(R SNEEORRER Wigh dfou® McRfde i gg when
15 Fosal an was agmwni ste(r eag?iand from 30.%&0 2[834%% gsg(g%)hlg(r%z'ga%ghegtgl id oral
dosage f or nRetblabt™hengpet peaiuliton eFitel gimulatnadhition s3% med. hyldioxyptopylestiulose
subjects was there a greater than two fold difference between the total

anount of ekduedlBHLEAI Zhandemas addndrwidestirring at Y19 rpoywdil ieavoush mixdageas subj ect
excreted a ver ow anmount of endrqnate regardl ess h .t he L

o1 endt onat et Mo eTdpieqves e Ria T pa FABFOL 5t Or Sl Hilbdaseinping
admi ni ster ed yi.g f F&R‘.’z%' 501ds A 7805 ARG 12t 10 rg{l%edthgg (@Jaﬁ? e@&nﬂlﬂyﬁlrﬂlii%lgn I's
equi valent to that o alendronat e adm ni‘st &f e y dos geoforms 0 e

prior art. fayeyeisind Perétasaseriiousyaf the prior art does not provide any
protection against contact of the alendronate with the nucous nmenbranes of

t he esophageous d C i i i m, of
t he present inven |%(X§g%r%%ﬂ@%%ﬁﬁ€§)’ g‘%ag?ﬁelgﬁ/‘g#ﬁﬂ%ﬂ%%@ﬁgj%gﬂ%hﬁfose’
PCT/ US03/ 0638MCDNethoBa e RISV Ofd) | #hd[dofpdskibleicivas (NRaapned2iqnya USP
apparatus |11 dissolution unit (Hanson B-3) unit at 37C. The alendronate

contEnt of Nagpsem ttedrete, ht, Was ddded $5thanctiP0 Therbldnelswasacompiessat mkonabileksy
HPLC on an anion colum using refractive index detection. The results of
the 5 di ssd aMagpstunPesinglpppichdablgt magiee wingre e flat beveled punches to produce

tablets weighing about 110 mg and having a hardness of 4 Kp.

B. Non Dissolving Quter Mantle on Cvlindrical Surfaces

15 Polyethylene glycol (PEG 4000) was milled and passed through a 500 um screen.
The milled PEG 4000 (24 g), was mixed with polyvinylpyrrolidone (Povidone™, PVP K-
30, 5 g), and ethylcellulose (Ethocel™ 7 cps, 71 g), for 3 minutes. Magnesium stearate (1
g), was added and the blend mixed for another 0.5 minutes. The inner cores, produced
above, were pressed within the outer mantle using this blend and a 9 mm outer cylinder

20 spring loaded core rod tooling previously described. The core rod diameter was 4.5 mm.
The upper punch had a protrusion of 5 mm diameter tapering to 4.5 mm at its upper surface
with a height of 1.2 mm. The final product, an annular ring coated tablet with recessed
exposed axial faces, had an outer diameter of 9 mm, a total weight of 350 mg and contained

15 mg oxybutynin (Formulation A).

25
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Time (nm) Cumul ative Percent Release 5 48 10 10 70 15 85 30 98 The
outer mantle took nore than one hour to dissolve. 15 The tablets were

test ed i rwe oBomse phar macoki neti ¢ study and shown to be IpCoagos/0@Ebent to
commercially avail abl e al endronate (70 ng). Exanple 2 Extended Rel ease
(Zero Order Release) Ox rbutynin Tablets 20 The annul ar coated tablet is
uniquely fit for extended controlled release, particularly when one needs
to approxi rfat e Z2rug Relehge Prafllease over an extended period of tine. The drug
is delivered through the exposed axial faces of the delivery system These
faces retain a TREhaRKcdE pRFISECHiyDH ﬂr@gtwa@iv@glsgv@ﬁyofﬂxaﬁfg@@ymkdi ng
in the achieving of a constant rate of drug release. 25 28 WO 03/ 075893
PCT/ US03/ 06&94dd infen WEP epparaths HidisSulplion yasten ugib® 969 miwd phospkatd buffetpiro/8lr ous
| act ose (50 ?5 in_ a Zanchetta RotolabTM gne pot granul ator._ The

granul at | orﬁtg I Gt POmmsThopyydniarbsani oY thespmples yeere dotprminedring artIPRE n ) |

was added wit tirri at .50Q..rpm until _thorou 1 xi,ng was.5 achi eved.
The of anul dreod it BeRhiohorsEn Bt bincreiy & paftmbant preRciied
stripping : Is f gabout 20 m nutes. The granulate was mlled in a
Quadro Com %{mﬁuﬁlllﬁ%ﬁ r6r'achi ne using a screen size of 1143 m The

oxybutynin granulate (27.6 g), was m et?l \gl t h hydroxypropyl net hyl cel | ul ose,
(HPMC, Met hocel TM K15M 19 g), and coﬁﬁ 8Ssi bl e sucrose (Nu-TabTM 52.4 g).

Time (h) Cumulative Percent
Release
1 1.7
10 2 4.9
4 20.0
6 41.8
8 58.3
10 75.1
15 14 79.0
16 79.1
18 79.5
D. Control of the Release by Changes in the Inner Tablet Formulation
20 The above procedure for the preparation of the inner tablet was repeated, using 30

g of Methocel™ K15M and 41.4 g of Nu-Tab™, thus raising the content of the gel forming
HPMC and lowering the content of the dissolving sucrose (Formulation B). The results of

the dissolution experiment are reported in Table 5, below, and depicted in FIG. 7.
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10 Magnesium stearate, 1 g, was added with m xing. The bl end was conpressed
into tablets on a Manesty f3 single punch tablet machine using 6 mm fl at
bevel ed paoebBessstd produce tablets weighing about 110 ngPamdshawdsay a
hardness of 4 Kp. B. Non Dissolving Quter Mantle on Cylindrical Surfaces 15
Pol yet hyl ene gl ycol (PEG 4000) was m |l ed and passed through a 500 gm
screen. The mlled PEG 4000 (24 g), was m xed wi th pol yvinyl pyrrolidone
(Povi doneTM PVP K- 30, 5 g), and et hylabkld ul ose (Ethocel TM 7 cps, 71 g),
for 3 mnutes. Magnesium stearate (1 g), was added and the bl end m xed for
another 0.5 mnutes. The inner,cores, péod ced _above, were pressed within
the outer mantle using this bl'&H8 Gl RErenty | i nder 20 spring

| oaded core rod tooling previously descri bdileashe core rod di aneter was 4.5
mm  The upper punch had a protrusion of 5 nmmdianeter tapering to 4.5 mm
at its upper surface with a heifht of 1.2 nfh8 The final product, an

annul ar ring coated tablet with iecessed exgosed axi al faces, had an outer
dianeter of 9 nm a total weight“of 350 ng a & contained 15 ng oxybutynin
(For nyl ation A). 25 29 WD 03/ 075893 PCT/ U803410 591 C. Drug Release Profile
The drug release profile of oxybUtynin fromthe delivery system of Exanple
1 was tested in an USP appar at Il dissol Lﬁfjpn tester using 900 m of
phosphate buffer pH = 6.8 at 37 C, 50 rpm ‘The oxybutynin content of the
sanpl es were determned by an HRE.C 5 net hod 43i.§h WV detection. The results
are reported in Table 4, below, and presente graphically in FIG 6. Table
4 Time (h) Cumul ative Percent Rglease 1 1.5680 2 4.9

12 68.8
10 14 76.2
16 79.8
18 82.0

A significant slowing of drug release in the first ten hours was observed.

15
E. Control of Release by Changes in the Formulation of the Outer Mantle
The procedure for the preparation of Formulation B was repeated, with the outer
mantle containing 14 g of PEG 4000 and 81 g of Ethocel™ (Formulation C). The results of
the dissolution experiment are shown in Table 6, below, and depicted graphically in FIG. 8.
20
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4 20.0 6 41.8 8 58.3 10 75.1 15 14 79.0 16 79.1 18 79.5 D. Control of
the Rel ease by Changes in the Inner Tablet Formulation 20 The above

pr ocedur ewpms/orI8e3 preparati on of the inner tablet was rep@arasps/usbng 30 g
of Met hocel TM K15M and 41.4 g of Nu-TabTM thus raising the content of the
gel formng HPMC and | owering the content of the dissolving sucrose
(Formulation B). The results of the dissolution experinent are reported in
Table 5, below, and depicted in FIG Tablda® WO 03/ 075893 PCT/ US03/ 06591
Table 5 Tinme (h) Cunul ative Percent Release 1 0.8 2 3.454 11.8 6 29.1
8 47.5 10 59.8 12 68.8 10 14 76.2Z2 16 /9.8 18 82.0 A significant slow ng
of drug release in the first Tié Gour s Guamulafbedioyest

Release

1 0.6

2 1.2

5 4 7.6
6 20.5

8 30.5

10 39.6

12 46.1

10 14 51.5
16 55.5

18 : 58.0

Again, significant changes in the rate of drug release were observed, demonstrating
15 that changes in the formulation of the inner core tablet or the outer annular body can

determine the rate of release of active drug material.

Example 3

Fast Dissolving Tizanidine Tablets for Sublingual delivery

20 Sublingual tablets were formed into an inner core of a fast disintegrating formulation

containing tizanidine (2 mg) and an outer annular ring of protective excipients.

A. Inner Tablet

The inner cores were made by mixing tizanidine hydrochloride (4.5 parts) and
crospovidone (20 parts), for 2 minutes. Sodium saccharin (0.5 parts), MicrocelLac100™
25 (73.6 parts), and menthol (0.4 parts) were added and the mixing continued for 3 more
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15 E. Control of Release by Changes in the Fornulation of the Quter Mantle
The procedure for the preparation of Formulation B was repeated, with the
outer newDIog/TBAE ai ni ng 14 g of PEG 4000 and 81 g of Et h@C&IUBNS/06591
(Formulation Q The results of the dissolution experinment are shown in
Tabl e 6, below, and depicted graphically in FIG 8. 20 31 WO 03/075893
PCT/ US03/ 06591 Table 6 Tinme (h) Cumul ative Percent Release 1 0.6 2 1.2
54 7.6 6 2hubkes. MAheSumleBe §l pdrd) . atldddarkithd miSingbonthitied forl8hBBa 0
Again, significant changes in the rate of drug_release were observed,
denonst r at | Wyte sThemExtaIgArAR§COmIPRest o HIMIEAY folablef Prewiiiiod with g dive mmdlabt

h | d ' he 1. f rel f ' d
materal e e s alhe BB ORI e bl el el B et
delivery 20ab§ﬂ@?hﬂﬂﬂ?!:k5ﬁ?ﬁﬁ§haﬁﬁﬁé§s5?fﬂg% kpto an inner core of a fast

or nu

di si ntegrating atron containing tizanidine (2 ng) and an outer
annulgr ring of protective excipients.

B. Dissolving Outer Mantle

The outer annular ring was made by mixing Nu-Tab™ (48.5 parts),
MicrocelLLac100™ (a 25:75 mixture of microcrystalline cellulose and lactose commercially
available for direct compression, 45 parts), sodium saccharin (0.5 parts) and of

10 crospovidone (5 parts) for 5 minutes. Magnesium stearate (1 part) was added and the
mixing continued for a half a minute. The mixture was compressed on a Manesty f3 tablet
press fitted with the spring loaded core rod tooling as previously described. The entire
tablet weight was 290 mg, the outer diameter was 9 mm, the tablet height about 4.5 mm and
the hardness 5 —9 Kp.

15

C. Drug Release Profile

The tablets were tested for total disintegration of the inner tablet in 3 ml water within
4 minutes and at least 85% dissolution of the tizanidine in 450 ml water at 37°C and 50 rpm
m a USP apparatus II dissolution system in 15 minutes. The outer mantle dissolves after

20 about 15 minutes.

Example 4

Release of Two Drugs at Different Rates

The annular body and core tablet can be formulated to contain different drugs and
25 to release the drugs with totally different release profiles. The rates of release can be

controlled by the formulation of the core tablet and annular ring and by their geometries. In
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A. Inner Tablet The inner cores were made by m xing tizanidine

hydrochl oride (4.5 parts) and crospovidone (20 parts), for 2 m nutes.

Sodi um sawohaii893 0.5 parts), Mcrocel Lacl OOTM 25 (73.6 paTtiEsp3/oaad

ment hol (0.4 parts) were added and the m xing continued for 3 nore 32 WD
03/ 075893 PCT/ US03/06591 m nutes. Magnesium stearate (1 part) was added
and the m xing continued for a half a mnute. The m xture was conpressed
on a Manestthist@sa,wipheste formuletefiat dadddapatimnzediate release prodile inthe edredabietrwith  The
tabl ets forned e of 5 mmdianeter, weighed 45 ng each, were about 2 mm
thick and Hamalisbieleseet 18Y0d%9a§f.051 fag ansulpy bady sdelevisig anaval tablehes e The
outer annul ar ring was e by mxin -TabTM (48. 5. part .

M cr ocel Lac%ﬂﬁ%a?gpggl r)gtcazﬂgé%cra?m[ﬁge} 8’&?%/’5’11%% ?\faiga%ie& I%%]? Bogr oanep Pat ose
commer ci al | y1indN&i hﬁpl)\?al,f\ﬁ’ére%én%kegﬁgﬁéﬁ%?m% lifidri@AhbRin S@HMRgaccharin
(0.5 parts) "and of 10 crospovidone (5 parts fgr 5 m nutes. gnesi um
stealrﬁate (1 part) was added and the mxing continued for a half a mnute.
The xture was conpressed on a Manesty f3 tablet press fitted with the
spring | oaded core rod tooling as previously described. The entire tablet

wei ght was £90 rlgner{lisbletit er di ameter was 9 nmm the tabl et height about 4.5
mmand the hardness 5 - 9 Kp. 15 C. Drug Release Profile The tablets were

tested for totalCabidopd €60a) was ntked With iprowisvetl FHO®{mI Rred3nykylH6EL(@0 gyinthi n 4
m nutes and at |east 85%dissolution of the tizanidine in 450 m water at
37C and 50 Pigana pld6 grangetosp Yater (48 ml) was eddsidas ihergrayudatéon sotutips. Mhamistire The

et e A s rhimbtes ot 0P pim it Firel Rssed 27U s For 15 pimates,
10 The granulate was air dried at room temperature overnight and then milled, while still wet,
through a 1.6 mm screen. The milled granulate was dried in a fluidized bed for 30 minutes
at 40°C and then milled through a 0.8 mm screen. This granulate, 56.3 g, was mixed with
crospovidone (10 g) and MicrocelLac100™ (32.7 g) for three minutes. Magnesium
stearate (1 g) was added to the blend which was further mixed for 0.5 minutes. The blend
15 was compressed in a Manesty f3 single punch tableting machine using three different core

rod punches to make hollow cylinders of the following dimensions:
Formulation D: cylindrical outer diameter 7.5 mm inner diameter 2.5 mm
Formulation E: cylindrical outer diameter 7.0 mm inner diameter 4.6 mm
Formulation F: oval outer diameters 12 x 6 mm, inner diameter 3 mm.

20 Each tablet contained 54 mg carbidopa.

B. Drug Containing, Non Dissolving, Oval Quter Mantle

Levodopa (150 g) was mixed with xylitol (75 g) and hydroxypropylcellulose
(Kluce™ LF, 25 g) at 500 rpm for 5 minutes. Ethanol (50 ml) was added slowly and the
25 granulate was formed at 500 rpm over 1.5 minutes. The granulate was air dried overnight at

room temperature and milled through a 0.8 mm screen.
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The annul ar body and core tablet can be fornulated to contain different
drugs and 25 to release the drugs with totally different release profiles.
The rat eswofosfzisense can be controlled by the fornul ati oRCafUSOI@58Dr €
tabl et and annular ring and by their geonetries. In 33 WD 03/075893

PCT/ US03/ 06591 this case,we have fornul ated a carbi dopa i nmedi ate rel ease
profile in the core tablet wwth controlled rel ease of | evodopa fromthe

annul ar body whi The lggedega granglatg (46 dog)etasasixed@ithathigelinloss (Ejh@@eé%%lcm Bher
i nd t | bl et
oy Y ndr oo Dgnd olaros Rl oS E ot HoN Btk driact hol e i n
h of the |
each o Oé&nrﬂ%fion 5?8 @Iﬁ?ﬂ(}ﬁ%& fn&%ﬁé? mgfes .Qteﬂ)atemi%%{paé gcﬂie Ht}&rlagl%der

si eved (50 &ereeh osna ranu

(45 m) Mﬁ%ﬁ@é%&a@l@tﬁebgj%ﬁméhatl on soI ut| on. The m xture was granul at ed
for 5 mnutes at 500 rpmand further massed at 800 rpmfor 1.5 mnutes. 10

The anul ate r Jdri.,e £00) r t hen Ll ed,
a ) S A T et oy foreg MR FAD RO AR Ao T LA wAR iRl ol £
ina flui d'ﬁle(g/apﬁﬁpé@ﬁlaﬁﬁe EBrQHﬁ%u I%Ehaffgﬁ;fa@@éjugnl&?ﬂl &al bipged Eﬁrﬁ‘%gha@ed%ge mm
screen. This granulate g, was m xed with <crospovidone (10 g) and

M cr ocel LacbQ@uMh Srévignst desschhafce evith dimkegsonsMVghe Si8umnswilanairterhidl @)e wis
added to the blend which was fu ther m xed for 0.5 mnutes. The blend 15

was conpr es¥édnindiampign aed an umespwgﬂléviﬁumwumai@n@f P igm #i‘a?@ltﬁt@féamnﬁgo fHr ee
different core d. n s to ers the f
di mensi ons: mmﬁta?ls&gﬁﬂﬁf 8 B iR AT o P ek S oo s condinnel er

2.5 @‘n For gy ébﬂ% yI indrical outer dianeter 7.0 mm i nner d| aneter 4.6
r mul atlon ovacf outer dianeters 12 x 6 mm inner diameter 3 nm 20

Each tabl et contained 54 ng carbidopa. B. Drug Containing, Non D ssolving,

Oval Quter Mantle Levodopa (150 g) was mxed with xylitol (75 g) and

hydroxyprop IceI | ul ose (Klucel TMLF, 25 g) at 500 rpmfor 5 m nutes.

Et hanol ) Brug RelehselPrdfded y and t he

Dissolution was carried out in 0.1N HCI (900 ml) atA37°C in a USP Apparatus II
dissolution tester at 50 rpm and the levodopa and carbidopa concentrations of each sample

15 were determined by HPLC. The results of the dissolution experiments are provided in

Tables 7, 8 and 9 and depicted in FIGs. 9, 10, and 11.
Table 7

Dissolution Results for Formulation D

Cumulative Percent Release

20 Time (h) Levodopa (%) Carbidopa(%)
0.5 21 71
1 33 87
2 50 105
3 62
25 4 70
6 81
8 94
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25 granul ate was forned at 500 rpmover 1.5 mnutes. The granul ate was air
dried overnight at roomtenperature and mlled through a 0.8 nmmscreen. 34
WO 03/ 0758033@CBHIIS03/ 06591 The | evodopa granul ate (44.4 @GLTAS83/m52ed Wit h
ethyl cellul ose (Ethocel TM 7 cps, 30 g¢g) and Cell actose 80TM (25: 75 m xture
of powdered cellulose: |actose for direct conpression, 24.6 g) for three

m nutes. Magnesium stearate (1 g) was added and the blend m xed for

another 0.5 ninutes. 5 The previousl yTebleed i nner tablets, Fornulations D,
E and F were conpressed in an oval shaped mantle core on their radial
surfaces using an oval shap®dssshutionBebuiadedFeatgationdl punch as previously
described, wth dinmensions 17.6 x 8.8 mmwith an internal core rod of 5 mm

di anet er and an upper pm‘t‘h_a"_g——wmneter tapering to
4.5 mmat its height of Jr;kﬁlB rsm Thgﬁ@o!ag%%g{cgtt %1 Sach tabl et was 750 ny
and each contained 10 -2d8Mgghlos | Levadopa (Cor  rearhidepe@ake Profil e

Di ssobution was carried ou0.5n 0.1IN H®7(900 m) afl037C in a USP Appar at us
Il dissolution tester at 50 rpmand the | evodopa and car bi dopa
concentrations of each sarrpie 15 were get erm ned by HPLC. The results of

t he di ssolution experinents_are providgd in Tables 7, 8 and 9 and depicted
in FIGs. 9, 10, and 11. Table 7 Dissof@tion Results for Fornulation D
Cumul ative Percent Rel ease 20 Tinme (h)8ievodopa (% Carbidopa(% 0.5 21 71

1 33187 2 50 105 3 62 25 ¢ 70 94
8 101
Table 9

Dissolution Results for Formulation F

15 Cumulative Percent Release
Time (h) Levodopa (%) Carbidopa(%)
0.5 26 72

1 40 95

2 61 103
20 3 72

4 88

6 93

8 99
25 Thus, two drugs with totally different release profiles can be delivered with

independent control of the rate of release of each drug. It should be noted that this control
can be achieved by shaping and sizing the core tablet, e.g. by providing it with hole of

predetermined size or shape, without necessitating a change in formulation.
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6 81 8 94 35 WO 03/075893 PCT/ US03/ 06591 Table 8 Dissolution Results for

Formul ation E Cunul ative Percent Release Tine (h) Levodopa (%

Car bi dopaw®o3®7895 27 102 1 43 2 63 3 76 4 85 10 6 94 PBTAGL3/06Fabl e 9

Di ssolution Results for Forrmulation F 15 Cunul ative Percent Rel ease Tine

(h) Levodopa (% Carbidopa(% 0.5 26 72 1 40 95 2 61 103 20 3 72 4 88 6
93 8 99 25 Thus, two drugs with totally different release profiles can be

delivered with independent control Bfampie5rate of rel ease of each drug. It
shoul d be noted that this control

Amnnular Coated Tablet for Taste Masking

A, Inner Tablets

5 Sumatriptan succinate (70 parts), is granulated in water (20 parts) with
microcrystalline cellulose (Avicel™ PH 101, 80 parts). The granulate is dried in a fluidized
bed drier for 30 minutes at 40 —50°C and subsequently milled through a 0.8 mm screen.

The granulate (75 parts) is mixed with anhydrous lactose (9 parts), microcrystalline cellulose
(Avicel™ PH101, 10 parts) and croscarmellose sodium (AC-DI-SOL™, 5 parts) for 3

10 minutes. Magnesium stearate (1 g) is added and the blend mixed for another 0.5 minutes.
Tablets are pressed on a Manesty f3 single punch tableting machine using a 6 mm flat
beveled punch. The tablet weight is 100 mg and contains the equivalent of 25 mg

sumatriptan.

15 B. Dissolving Outer Mantle

A mixture of compressible sucrose (Nu-Tab™, 94 g), microcrystalline cellulose
(Avicel™PH102, 5 g), and of menthol (1 g) are blended for five minutes. Magnesium

stearate (1 g) is added and the mixture is blended for another half minute.

Tablets are formed using the inner cores described in Example 4, above, and a 9
20 mm outer cylinder spring loaded core rod tool previously described. The tablets obtained
are cylindrical tablets of 9 mm outer diameter with the axial faces uncoated and recessed

from the surface. The tablet weigh a total of 475 mg.

25
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can be achieved by shaping and sizing the core tablet, e.g. by providing it
with hole of predeterm ned size or shape, w thout necessitating a change

i n fornmlwDisn75836 WO 03/ 075893 PCT/ US03/ 06591 Exanpl e 5PERASNZ065CDat ed
Tabl et for Taste Masking A. Inner Tablets 5 Sumatriptan succinate (70
parts), is granulated in water (20 parts) with mcrocrystalline cellulose
(Avi cel TM PH 101; 80 parts?. The granulate is dried in a fluidized bed
drier for 36 ni aSed IO C and subsequently milled through a 0.8 nm
screen. The granulate (75 parts) is mxed with anhydrous |actose (9 parts),
m crocrystal | i neThetdlaskop®fild Ffithermblid Riidiyred th pAISPAppircucl Oxigahiphl ose
sodium (AC-DI -SOLTM 5 parts) for 3 10 m nutes. Magnesium stearate (1 g) is
added and tgeehinddd mi walgr #67° &rasddrrpon. SThei tabletssire expeptied tepravaleprdrssed on
a Manesty f3. single punch l.eting machine using a 6 mmflat beveled
punch. The ??B?%&%ﬁff al?g@bgé’@gbrﬁgﬁ S-contai ns the equival ent of 25 ng
sumatriptan. 15 B. Dissolving Quter Mantle A m xture of conpressible
sucrose (Nu-TabTM 94 g), microcrystalline cellulose (Avicel TMPHI02, 5 g),
and of menthol (1 g) are blended for five mnutes. Magnesium stearate (1
g) is added and HhEngthis\desribsd Heanpafioh itlAReIBRE thadrfainhReded Tabl ets are
formed using the inner cores described in Exanple 4, above, and a 9 20 nm
out er cyl i raebodspentagptherzddddinoents witib¢ auplarqut vimothisl descggionitd dobse Tided in
tabl ets obt ﬁi ned ggf%&gﬁyli ndrical tablets of 9 pnmouter dianeter with the
axi al facedheiAT &AM fipvepidenspegtais, dis infended thaidle spepidicetion is congdaged a

total of 478 ffyard ol v R KGO0 R A0 QR il 205 ©f 1 1 ©

10 which follow.
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The rel ease profile of the tablets is measured in a USP Apparatus |
Dissolution tester in 900 mM water at 37 C and 50 rpm The tablets are
expect ed WO opiozsspile a drug release of greater than 80% i RCIQSA3/MsdES. 5
Havi ng thus described the invention with reference to certain preferred
enbodi nents, other enbodinents will be apparent fromthis description to
those skilled in the art to which the invention pertains. It is intended
that the spdedMSation is considered exenplary only, with the scope and
spirit of the invention being indicated by the clains 10 which follow 38
WO 03/ 075898h4PGTé1binid 96591 CLAIMS What is clainmed is: 1. A pharnmceutica
dosage formfor oral admnistration to a patient conprising a core tablet
contai ning an active ingredient sheathed in a annul ar body of conpressed
powder or granular material, that rel eases the active ingredient fromthe

t abl et t tein.th f f 3% . h to 12% p h
over a perilod oft BiAEReeisgh @sege figp dor oral aipuns Ak oried RatEaT CaBERE F%r o
ver a per ilod ._ PP St 2T B e n
or oup. cons st néigt Dbt ATAIERUEHER el RO 2 Gk BoRP AR BTt (1e

tizani dine, sunpbividet agramdadiaeBc Rt icleabdsith@scBpliadtéiestdns thedee @bleyat es
thereof. 3. The pharnaceutical dosage formof claim?2 wherein the active
phar maceut i cal at agatedi thetrange ofxipbuldprpenhout.to TA% pthownewen tipeadd ofsswgre f or m
of claim1l wherein the core tablet further contains

hydr oxypr opyl met8yISCEMeIFose and conpressibl e sugar. 5. The pharmaceutica
dosage formof claim1 wherein the annular body contains a solid

pol yet hyl ere gl yihelphapodoguticay Hpsage fdrindefiedaimnidwherairl the ettive phgemaceutical

ingredient is selected from the group consisting of oxybutynin, alendronate,
carbidopa, levodopa, tizanidine, sumatriptan and pharmaceutically acceptable salts

and solvates thereof.

3. The pharmaceutical dosage form of claim 2 wherein the active pharmaceutical
ingredient is oxybutynin.
4. The pharmaceutical dosage form of claim 1 wherein the core tablet further contains

hydroxypropylmethylcellulose and compressible sugar.

5. The pharmaceutical dosage form of claim 1 wherein the annular body contains a

solid polyethylene glycol, polyvinylpyrrolidone and ethyl cellulose.

6. The pharmaceutical dosage form of claim 5 wherein the polyethylene glycol is

polyethylene glycol 4000.

7. The pharmaceutical dosage form of claim 1 wherein the rate of release of
oxybutynin from the core tablet is measured in a United States Pharmacopeia
standard apparatus II solution tester in an aqueous solution buffered at 6.8 at 37°C

with a stirring rate of 50 revolutions per minute.
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6. The pharmaceutical dosage formof claim5 wherein the polyethyl ene
glycol is polyethylene glycol 4000. 7. The pharmaceutical dosage form of
claim1 werngiomssphe rate of release of oxybutynin fromtRETASOBOGSAD] et is
nmeasured in a United States Pharmacopeia standard apparatus Il solution
tester in an aqueous solution buffered at 6.8 at 37C wth a stirring rate
of 50 revolutions per mnute. 39 WO 03/075893 PCT/ US03/ 06591 8. The

phar maceut ical disphernfaemical dedage forth oftedaimi Inwhdreinah¢ acteveiingredicntantreléased
released fromthe core tablet at g rate in the range of from 3% per hour
to 12% per hour fsethegoplablgtatarratedn thyiapse o A& Pey hopr fon2preidisiy cal
dosage form for oral adgirogl'&?trati on to a patient conprising a core tablet

contai ni ng an a&FAVAPTHR LIS HP¥ed in an annul ar body of conpressed
powder or granular material, that rel eases about 90% or nore of the active

i ngr edi ent % r omA hleargeeaticalislosagadormifer rpladmigistrationtp apatie compsisgges
formof claim?9 i\{merei n.the rate of r Ieage is nmeasured in a United States
Phar macopei a st 4FRISHCANREPRG 4 #dive iperefied sheathedin ghiapn @I%Oﬁ@.offempﬁqﬁ%eddosage

formof claim?9 %%Elgéﬁké%‘%?% %&ﬁé@g@{&%&%oﬁ?&%gﬂﬁﬁ@ e @cltl er onat e.

12. The dosage form ei'n abou € nonosodi um

al endronate is jhabdasarbniMidtore ABRYith AFoitESinutek. The nonosodi um
al endronat e dosage formof claim 1l wherein the core tablet further

cont a1 Tl SRGeRI5RRY 08Tl S BIFROR ALSIR SRR o0t

e annul ar al ns conpressi e Sucrose

and mi crocryst algitBepic@hstpRRSstanird HphRRisTHEbuEsh uiRseged or m for oral
adm nistration to a patlent conprising a core t abl et contalnlng an active

| ngredi ent aheatiig ol 3 PBRULR! o ROl SRR 8388 n: RMSIRRoRLmO" 270! 2r

material, that i's or subl'ingua
alendronate.

12.  The dosage form of claim 11 wherein about 85% of the monosodium alendronate is

released within about 15 minutes.

13.  The monosodium alendronate dosage form of claim 11 wherein the core tablet

further contains xylitol and crospovidone.

14.  The monosodium alendronate dosage form of claim 11 wherein the annular body

contains compressible sucrose and microcrystalline cellulose.

15. A pharmaceutical dosage form for oral administration to a patient comprising a core
tablet containing an active ingredient sheathed in an annular body of compressed

powder or granular material, that is suitable for sublingual delivery.

16.  The pharmaceutical dosage form of claim 15 wherein about 90% or more of the

active ingredient is released from the core tablet within about 15 minutes.

17.  The dosage form of claim 16 wherein the active ingredient is tizanidine and wherein
about 85% or more of the tizanidine from the core tablet is released within about 15

minutes.
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16. The pharnmaceutical dosage form of claim 15 wherein about 90% or nore of
the active ingredient is released fromthe core tablet wthin about 15

m nut es. W0.030M898osage form of claim 16 wherein the acti PETIUSgs/@dPENt 1S
tizani dine and wherein about 85%or nore of the tizanidine fromthe core
tablet is released within about 15 m nutes. 40 WO 03/075893 PCT/ US03/ 06591
18. The tizani di ne dosage formof claim17 wherein the core tablet further
cont ai ns crids povitdairenidsedlosrgesane lodeiame 17 nherain thestozd fableblugibler enngains and
menthol. 19. The tizani di ne dosage form of cl %i,m 17 wherejn the, annul ar
body cont ai ns rﬁresp@&dygf,épthwae%arlaﬁd%fomhm%%lekqﬁaﬂl mgphol.

crospovi done. 20. The dosage formof claim 16 wherein the rate of rel ease

i s measur ed 9. n dlidntizaaidineStoatgesor?h af niaoo & ivéhesdin titaandulaphadyatontais

di ssolution systemat 37C with stirring at 50 revolutions per mnute. 21.
A phar naceut i calmigeerayéaliies sellplose, spdiunhensrliarist andirespoyigone. pat i ent
conprising a core tablet containing an active ingredient sheathed in an
annul ar bod. of Tedfusegsfetn op claihe I 6 ovhegimthie! rate ofa¢ledst & medshadd iha iiedabl e
for dissolution of the active ingredient wthin the oral cavity within
about 5 ni nut es Yates BBaymaggpeiamfiandgebanperate Idissolutien sistem oitid €1 wiith sferingt e
of release is neasyred.i.n a Uni teg St at es Pharmacopei a standard appar at us
|1 dissolution sz\}gﬁémoéqtlogs,gew{rw Stirring at 50 revolutions per mnute.

23. A nethod of independently controlling the rate of rel ease of coactive
i ngredi ent 21 n aA phimiceutis egef formienerpl admintptratemiol anatient eompristtg aeore

i dient in th tabl et of .a do I Si bl et
et e el et o0l SR SRR B B30T Sl

f | ati j j i 0N 24.
ol at1 10 8 S SFN R ML RS, L A OISR RN PR

phar maceuti cal g et &bt Gvitp withRPA4HoRNS nGAWes bsletlg a core tabl et
cont al ni ng a first active

22.  The dosage form of claim 21 wherein the rate of release is measured in a United
States Pharmacopeia standard apparatus II dissolution system at 37°C with stirring

at 50 revolutions per minute.

23. A method of independently controlling the rate of release of coactive ingredients in a
single dosage form comprising formulating one active ingredient in the core tablet of
a dosage comprising a core tablet sheathed in a compressed annular body of
pharmaceutical excipients and formulating a second active ingredient in the

compressed annular body.

24. A pharmaceutical dosage form for co-administration of two active pharmaceutical
ingredients to a patient comprising a core tablet containing a first active
pharmaceutical ingredient sheathed in a annular body of compressed powder or

granular material and containing a second active pharmaceutical ingredient.

25.  The pharmaceutical dosage form of claim 24 wherein the first active pharmaceutical

ingredient is carbidopa and the second active pharmaceutical ingredient is levodopa.
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pharmaceutical ingredient sheathed in a annul ar body of conpressed powder
or granular material and containing a second active pharnmaceuti cal

i ngredi enW0 028758%he pharmaceuti cal dosage form of cl ai m 22CEESPEVGI9T he
first active pharnmaceutical ingredient is carbidopa and the second active
pharmaceutical ingredient is |evodopa. 41 WO 03/075893 PCT/ US03/ 06591 26.

The phar na ti osage f.orm of cl ai 5 that rel eases | evodopa fromthe
annul ar body" at Cgﬂer agm?(heu.[l aelrgf’%gﬁ OTTh g’%fﬁ%‘m gg/élﬁéfel??é@ﬁle’t’@%@@ﬁpeﬂlehour

over a eri od r v & pharnma j cal, dosage form
of cl ai mp26 tha?i n%]g eggd sﬁltéelétggfé;gﬂam?lr?%erﬁ%tfﬁoéﬂ- aé’nﬁeﬂﬁ'ﬂ’rﬁ)wa?r@ufﬁi’ 4n the

range of from 6%epied offeite heursOmpRr hour over a period of three hours or
nore. 28. The pharnmaceutical dosage form of claim26 wherein the period of

t hree hour r r ' r t ween .one, apnd. t hqurs after contacting
t he dos age%f78r mfv&%tpﬁlagﬁ%!eeﬂa% lé@%gg? ﬁ?np%ﬁﬁl%}al %@&ﬁb‘e‘&%@?ﬁﬁ\é‘ﬁl"?ﬂ/ R PRi ti al
nore rapid rel easfuiaf bedy N ' ﬂ:y;@gglogeg . Caland or m_of

cl ai m 25 wherein cgrbig%{)aaﬁg@?éﬂn%?%?g% relge se?jﬁbgmpt?h%or{g)g%gﬁﬁ?ﬁrée hour s

after the dosageefiod of toed lrmtrsomaber . 30. The pharnaceuti cal dosage form of
claim 29 wherein the carbidopa is conpletely release within about one hour

after the dSSageHoRERBIAG 3048l fRim ibiaitli PRAETRREHLGALr Ales 396, or m of

claim?26 where the rate of releaSe 1s neasured 1n

Uni ted States Pharrhegipefram/ppasatone ahl télb H50ks ueOebontdcBak Be dMshde Sk Rxfiih”g
at 50 revolutions per mnute. 32. The pharmaceutical dosage formof claim

24 wherein the ¢ watenphaperiodbeingareesded by as initialndrerapid redspo vl chobidopa.
m crocrystalline cellulose and | actose. 33. The pharmaceutical dosage form

of clai m 229whefTéiphuneacamival ssaBOtbymfdficl @25 waRbRi B @AY ShhideRs e,
powdered cellul ose and | act ose. 34. A pharmaceutical dosage formfor oral
admi ni stration tYeasedatithimaboysihned hourgatier tor dosageafokmtconaotk aianirng an acti ve
i ngredi ent sheathed in an annul ar body of conpressed

30.  The pharmaceutical dosage form of claim 29 wherein the carbidopa is completely

release within about one hour after the dosage form contacts water.

31. The pharmaceutical dosage form of claim 26 where the rate of release is measured
in 0.1 N HC1 at 37°C in a United States Pharmacopeia Apparatus II dissolution

tester with stirring at 50 revolutions per minute.

32.  The pharmaceutical dosage form of claim 24 wherein the core tablet further contains

xylitol, crospovidone, microcrystalline cellulose and lactose.

33.  The pharmaceutical dosage form of claim 24 wherein the annular body further

contains ethylcellulose, powdered cellulose and lactose.

34. A pharmaceutical dosage form for oral administration to a patient comprising a core
tablet containing an active ingredient sheathed in an annular body of compressed

powder or granular material, that is suitable for taste masking the active ingredient.
35.  The dosage form of claim 34, wherein the active ingredient is sumatriptan succinate.

36.  The dosage form of claim 35 wherein the core tablet that releases about 80%

sumatriptan succinate from the core tablet in about thirty minutes or less.
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powder or granular material, that is suitable for taste masking the active
ingredient. 35. The dosage formof claim 34, wherein the active ingredient

i s sunmat rwptoal7sexci nate. 36. The dosage form of cl ai m 3PCESHEVGI9L he core
tabl et that rel eases about 80% sumatriptan succinate fromthe core tabl et
in about thirty mnutes or less. 42 WO 03/075893 PCT/ US03/ 06591 37. The
sumat ri ptan succinate solid dosage formof claim.35 wherejn the cqre tabl et
further cam ai Mhenimatiptysiuatinptesolié ipsagefam ollaigsdd wherery e eor Rl¢los e
sodium 38. The sumatri ptan, succinate soJid.dosage .f orm of i wher ei n
t he annul ar bodyrthe Gﬁ’fl"émﬁén@{?@%?él}nerﬁe@}l 8‘?’}%Cg%ﬁe%nﬂgroégﬁnueﬂlgéseggoglr@% nent hol .
39. The sumatriptan succinate solid dosage formaof claim 35 that masﬁisS t he
taste of 3JguMAITHepumatriptaciwaineteshbid dosage fusugfclaior 33 whenst e PRNUHDORBUL h.

43 - .
contains sucrose, microcrystalline cellulose and menthol.

39.  The sumatriptan succinate solid dosage form of claim 35 that masks the taste of

sumatriptan succinate when the dosage form is held in the mouth.
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