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be delivered in that form to treat Parkinson's disease. Its immediate precursor, levodopa,

is administered instead because it penetrates into the brain through the blood-brain barrier
where it is decarboxylated to dopamine. Levodopa, however, also is decarboxylated to
dopamine in peripheral tissues and consequently only a small portion of administered
20 levodopa is transported unchanged to the brain. The decarboxylation reaction can be
blocked by carbidopa, which inhibits decarboxylation of peripheral levodopa but cannot

itself cross the blood-brain barrier and hence has no effect on the metabolism of levodopa

in the brain.

The combination of carbidopa and levodopa is considered to be the most effective

25 treatment for symptoms of Parkinson's disease. However, after taking carbidopa/levodopa
immediate-release formulations for several years, some patients find that the effect of the
medication begins to wear off well before the scheduled time for administration of the

next dose. Various responses to this problem have been proposed, e.g., shorten the
intervals between immediate-release doses (or add an additional dose if needed); switch

30  from immediate-release to controlled release carbidopa/levodopa formulations.
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PCT application WO 02/00213 discloses the use of non-hydrated hydrogel, super
disintegrant and tannic acid to provide a gastroretentive dosage form of levodopa. The
dosage form expands upon contact with gastric fluid to promote its retention in the

20  patient's stomach for a prolonged period of time and thereby provide sustained release of

the drug.

The retention of the drug in a tablet or other dosage form beyond the duration of
the fed mode raises a number of problems that detract from the therapeutic efficacy of the
drug. These problems arise from the tendency of the tablet to pass from the stomach into

25  the small intestine and reach the colon with the drug still in the tablet. This is especially
problematic when the patient is no longer in the fed mode. This loss of effectiveness is
problematic for those drugs that provide their maximum benefit with minimum side
effects when absorbed in the stomach and upper gastrointestinal tract rather than the colon.
The reasons for this site specific effectiveness are either favorable condition in the

30  stomach, unfavorable conditions in the colon, or both.
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water-soluble polymers for preparing a control release formulation of carbidopa and

levodopa, they do not suggest the use of a combination of different molecular weights of a

single cellulose ether.

20 U.S. Patent No. 4,389,393 discloses a formulation for the controlled release of a
medicament by using a polymer vehicle that is a combination of hydroxypropyl cellulose
and hydroxypropyl methylcellulose. However, this patent does not suggest the

combination of different molecular weights of a single cellulose ether.

U.S. Patent No. 6,103,263 describes the use of two types of hydroxypropyl

25  cellulose, one of which has a low molecular weight and the other of which has a high
molecular weight. The two hydroxypropyl celluloses are used to obtain a pharmaceutical
formulation having delayed-pulse, sustained release characteristics over at least 12 hour
period. The low molecular weight hydroxypropyl cellulose ethers are disclosed as having

a number average molecular weight of 70,000 to 90,000 and the high molecular weight

30  hydroxypropyl cellulose is disclosed as having a number average molecular weight of

1,100,000 to 1,200,000.
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weight cellulose ether and the medium molecular weight cellulose ether are the same type

of cellulose ether.

Embodiments of the pharmaceutical composition may include one or more of the
following features. For example, the first and the second cellulose ethers may be

20  hydroxypropyl cellulose ethers or hydroxypropyl methyl cellulose ethers.

The low molecular weight cellulose ether may be hydroxypropyl cellulose ether
having a number average molecular weight of between approximately 55,000 and
approximately 70,000 and, more particularly, approximately 65,000. The medium
molecular weight cellulose ether may be hydroxypropyl cellulose ether having a number

25  average molecular weight of between approximately 110,000 and approximately 150,000
and, more particularly, approximately 125,000.

The ratio of low molecular weight cellulose ether to medium molecular weight
cellulose ether may be approximately 0.75:1 to 1.5:1 and, more particularly,
approximately 1:1. The total cellulose ether concentration may be between approximately

30 2% and approximately 20% w/w of the composition.
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15 The low molecular weight cellulose ether may be hydroxypropyl cellulose ether
having a number average molecular weight of between approximately 55,000 and
approximately 70,000. The medium molecular weight cellulose ether may be
hydroxypropyl cellulose ether having a number average molecular weight of

approximately 110,000 to approximately 150,000.

20 The granules may be prepared by either of a wet granulation or a dry granulation
technique. The wet granulation may be performed with one or more of an aqueous, hydro-

alcoholic, or alcoholic dispersion of the binder.

In another general aspect, there is provided a method of providing dopamine to the
brain. The method includes administering a tablet that includes carbidopa, levodopa, a

25 low molecular weight cellulose ether, and a medium molecular weight cellulose ether.

Embodiments of the method may include one or more of the following features.
For example, the low molecular weight cellulose ether may be hydroxypropyl cellulose
ether having a number average molecular weight of between approximately 55,000 and

approximately 70,000. The medium molecular weight cellulose ether may be
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Pr odllgces the ﬂ%s nv%r%ofse hg\ges Qiscovered two important characteristics in developing a
controlled release formulation of carbidopa and levodopa: (1) the formulation can be
prepared using a combination of low and medium molecular weight cellulose ether
polymers, such as hydroxypropyl cellulose ethers, and (2) the cellulose ether polymers can
be provided in a low concentration and yet the formulation produces the desired release
20  profile. The resulting tablet or other dosage form maintains relatively steady plasma
levodopa levels-for four to six hours. The inventors further found that the use of either
low molecular weight or medium molecular weight hydroxypropyl cellulose without the

other did not give the desired dissolution profile.

The compositions produced by the present process are quite stable and provide

25  comparable dissolution release profiles when compared to Bristol Myers Squibb’s
Sinemet® CR (the commercially marketed carbidopa/levodopa controlled release tablets).
Because the present process employs low concentration of the polymer, the cost of the

production is considerably reduced.

As noted above, the compositions include carbidopa, levodopa, at least two

30  cellulose ethers that are of the same type but one is of a low molecular weight and the
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met hyl %@MI&%@ SO0 -and ke ﬁﬁmunﬁﬁﬂof‘e%‘lzﬂa?(vei’ﬁit %Q&OQWBWIY%QWé nfa§lleul 0se

may be sel ected from hydroxypropyl cellul ose aving a nunber average
nol éeul aclested drom dfydtoxtypropyl apiprlose haitied w BBNOIOaverage mpleculel meeightyol70, 000

and t he,nedi um nol ecul.ar i.ght xy.propyl ,.cel |l ul ose e 10 sel ected
o b PSS PO e DS 1 1 Y 66 UBHERE w§ Sebuhbn SR P el ot
bet ween capnpXéth@t ielihgld QuRBe: 4v@radeOndeoulaReRYEbE béthees abiit 631000 hndf

hydr oxySr opyl tceI I ullc%se et her h;.%/gl%n a nﬁrrbgg aver agee_rml, eéul ar wei ght of

bet ween ab@is U5 680 doprragidarlagsigblefpreiiptively dshiveringa egminafign ofirpdidopa

ef fecti ve(#}/evﬁgéi vering a conbination of carbidopa and | evodopa. 15 The

concent FAt 1 on O t he conbination of the |ow and the nedi um nol ecul ar wei ght

hydr oxypropyl cellul ose ethers may vary and be as nmuch as 20%or as little
as 3% by weiThbtcomdenirhitort oftat cabipatorn ofhe 1dw and #emedumasolsdubmrweightt he
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P hydroxypropyl cellulose ethers may vary and be as much as 20% or as little as 2% by
weight of the total composition. For example, as shown in the examples, it was
discovered that one suitable range is between 5% and 16% w/w. The ratio of low
molecular weight hydroxypropyl cellulose to medium molecular weight hydroxypropyl

20  cellulose may vary from approximately 0.75:1 to approximately 1.5:1. However, a ratio of

about 1:1 is preferred.

In addition to the active ingredients and the cellulose ether, the formulation may
include pharmaceutically acceptable additives or excipients, which act in one or more
capacities as diluents, binders, disintegrants, lubricants, glidants, colorants or flavoring

25 agents. For example, diluents may be selected from lactose, mannitol, sucrose,
microcrystalline cellulose, starches, calcium hydrogen phosphate, and other suitable,
known diluents.  Disintegrants may be selected from croscarmellose sodium,

crospovidone, sodium starch glycolate, and other suitable, known disintegrants.

Binders impart cohesiveness to the blend and also improve the flow and hardness.
30 Binders may be selected from excipients, such as starch, sugars, gums, povidone, and

other suitable, known binders.



di scovered that one suitable range is between 5% and 16% w w. The ratio of
| ow nol ecul ar wei ght hydroxypropyl cellul ose to nmedi um nol ecul ar wei ght
hydr oxyprwpyB/o2Gicel | ul ose may vary from approxi nately 0. PETAB6301361
approximately 1.5:1. However, a ratio of about 1:1 is preferred. In

addi tion to thgriggdd Yoy BErREcRAt FroaNhit hehaghdsinth Ofcaratheticivbhatdagitetul at i on
may i nclude pharmaceutically acceptable additives or excipients, which act
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povi dongéhe @&f)d ot her suitable, known binders. 7 WO 03/084514 PCT/1B03/ 01361
Lubricants may be selected fromtalc, magnesium stearate, calcium stearate,

| yet hyl I |, hyd t ed I ils, st i i,d i
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silicon dioxide, aerosol, talc, and other suitable, known 5 glidants.
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the United States Food and Drug Admi nistrati DA) _and | t
those. sRieedT e sparind e prs Hanlith B bitissrins H kpity i witnd ng.
| evodoparaithtiearWbilite RaryMel] id fos@iHy MhatddaRge form@Wdiedt edipaéssital gt dry

hydr oxypropyl cellul ose and nmedi umnol ecular 10 wei ght hydr oxypropyl
cel | ul ogeanulgsion gieglmiduesi mgy tingteds] daduseiltie preparguiabless. solhet fabletoicaniteder

dryi ng and sizi ng, the. wet granu . ressing the granul es. Although
wet gr 8Rﬁ?%3tui%'ocﬁg%ru§1§lg%¥gtal\?%r%lglg%m%%g(ﬁ%%%gpt he dosage forns, direct

conpression and dry granulation techniques nmay instead be used to prepare
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rocess. .
P prepare dosage forms of the invention and should not be construed as limiting the scope of
the invention. In the following examples, the carbidopa/levodopa tablets were prepared
using the polymer being present at between approximately 2% and approximately 20%

w/w of the total composition.



15 The foll ow ng exanples are provided to enable one of ordinary skill in
the art to prepare dosage forns of the invention and should not be
construedw@3/084si4 i ng the scope of the invention. |In thePColIB®BM18E

exanpl es, the carbidopal/l evodopa tablets were prepared using the polyner
bei ng present at between approximately 2% and approxi mately 20% w w of the
total conposition. 8 WD 03/084514 PCT/1B03/01361 Exanples 1- 8 Ingredient
Weight(ng per tablet) 1 2 3 45 6 7 8 Carbidopa 54.91 59.28 54.91 54.91
54.91 54.91 54.39 54.94 Levodopa 28xamplesdt 835 201.35 201.35 201.35 201. 35
201.73 201.73 Mcrocrystalline 50.515 26.35 5.04 8.04 10.04 20.04 12. 88
9.64 celtubo HPG o =t 0. 25, 035715 125 7- 5 1275 1275 HPC-w*—20. 0
30.0 15THFOHFRE 7 o Wsighhme DRLEALIED) >\ 5075 573753 37573 3 3 I ron |oxi de
red 0.35 0.35 0.2 02 0.2/9.2 0.2 0.3{4D & Csyell 0w 0.87% 0.878 0.5|0.5
0.5 0.5 025 0.4 _ no ranul ating g g g-s gls g-s S

10 sS. d a.-S ] g g-S—g-
f1 ui d*{ Camtidenssi um B54698. 55%28 5 &l 5| 5408af afd1+ OGO '+ 5889 ol |ar
i ght droxypropyt vy WY U T Y Y Sd ) [y ' £ Ryt
\tl1v3e/|d?ox4 %%8%&5 %gel Ipﬁl %)dslgj,5 *2Ql§5anu de;llt's:sn Qg}'g?(jigi'é\g?grﬁ?ggl ?8%?&?P1%3xt ure

of bot hMicRcafedse | 30.5EL06.95 t[he04 ngl ediuent s0\0as | 20@Med 1238t N@.64
approptiate size and the fequired anoupt of |[each ijngredijent was wei ghed
out . cellulose

HPC-L* 15.0 25.0 15 15 12.5 7.5 12.5 12.5

HPC-M** 20.0 30.0 15 12 12.5 7.5 10 12.5
Povidone K-30 | 3.5 3.5 3 3 3 3 3 3

Iron oxide red 0.35 0.35 0.2 0.2 0.2 0.2 0.25 0.3
D & C yellow | 0.875 | 0.875 0.5 0.5 0.5 0.5 0.25 0.4

no. 10

Granulating q.s. qg.s. q.s q.s q.s g-s q.s q.s
fluid***

Magnesium 3.5 3.5 5 5 5 5 5 5
stearate

*HPC-L = Low molecular weight hydroxypropyl cellulose, **HPC-M = Medium molecular weight
hydroxypropyl cellulose, ***Granulating fluid = Water, alcohol or mixture of both

Process:

1. Each of the ingredients was sieved to the appropriate size and the required amount of
each ingredient was weighed out.

2. A solution of povidone was prepared in granulating fluid.

10

3. Carbidopa, levodopa, hydroxypropyl cellulose, microcrystalline cellulose, and
colorants were blended.

4. The blend of step 3 was granulated using the povidone solution of step 2 and the

resulting granules were dried and sized.

15 5. The sized granules of step 4 were lubricated with magnesium stearate and compressed

into suitable sized tablets.



2. A solution of povidone was prepared in granulating fluid. 10 3.
Car bi dopa, | evodopa, hydroxypropyl cellul ose, mcrocrystalline cellulose,
and col owenBss4set e bl ended. 4. The blend of step 3 was gramaBexmEdéiusi ng

t he povi done solution of step 2 and the resulting granules were dried and

sized. 15 5. THBR SheQficdtanpAasyLdisshRRnHateloe tHethirk6i8d StheMet® CRRgHEEST UM
stearate and conpressed into suitable sized tablets. 9 WD 03/084514

PCT/ | BO3hOd@emlled editase tabiatoof eelsidepatiouedoph vé extmeped Lit Bodhatastng Wes t he

mar ket ed Si nengt t he rolled rel.e I

car bi doﬁﬁ%@%&kgﬁgigﬁ%@sw @%ﬁ%@- Fﬁsslpﬁﬁgteﬁglo%%rf%}enlé Sn 0. 1N
HC  (90QofirdlleddSRas tableRGréfafed Asoidith 10 akeshove eomnpies fakid alsustaiied .
controlled rel ease tabl ets prepared according to the above exanpl es provide

a sust airaleasesfcatbidepa and levadenadiop at la#d 215dvaio peherdissoltiongsefile slearlyour s.  The
di ssol ut } rof hi-&.«cl earl Y. . i : i f lowto
medi um nS% etszmag)é bV\7§|‘1g'hf§ﬁf§trl%§€%\r0€t8ﬁ&ﬁ%lgl 0u1 %é%r %erlélg?l 8etrsOrX IIogxlft)ended

rel ease qallglbkd grotidas an extendedlreleaserofiiatharis Smilemetthat)of Sthemd®GRaver, the
desired rel ease_of carbi dopa and .| evodgpa can be achjeved using a | ow

concent reregrergthe dgsireshaglonsssfi capidqng agd devodepa gands aghiexadiubesrd %803/ 01361
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-1 OO Cbh \O00 QA OO} (r) WVM\0O00 ,-4EUa obv) o'nO~nuU
Cdr HO'-i r+ NN 11 WD 03/084514 PCT/1B03/01361 Exanples 9-10

| ngr edi erwvowgiogist4 (ng per tablet) 9 10 Carbi dopa 25.0 50r0T/1IB®Mdapa 100.0
200.0 Mcrocrystalline cellul ose 6.226 12.452 HPC-L* 6.25 12.5 HPC M *
6.25 12.5 Povidone K-30 1.5 3.0]fj ’H‘gﬁ Qxll ode red 0.1250 0.25 |Iron oxide
yel l ow 0.1250 0.25 G anul ating ¥UI 3 g.S. q.s. Mgnesium stearate 2.5
5.0 *HPC-L = Low nol ecul ar wei ght hydroxypropyl cel lul ose, **HPC-M = Medi um

A cond BBFR Lr e o1 bot h BrBIsamg Pl T e edlent s vab.
sieved to the appropriate sjge and the required}dfount of each ingredient
was weighed out 2 A solution of povidone was prepared—in granu! ating
fluid. G}@bﬂlop@ar bi dopa, |evpdoPa, hydr oxypr opy! S8yl ose, microcrystalline
cel I uligsg sansh part 100.0 200.0

Microcrystalline cellulose 6.226 12.452

HPC-L* 6.25 12.5

HPC-M** 6.25 12.5

Povidone K-30 1.5 3.0

Iron oxide red 0.1250 0.25

Iron oxide yellow 0.1250 0.25

Granulating fluid*** q.s. g.s.

Magnesium stearate 2.5 5.0

*HPC-L = Low molecular weight hydroxypropyl cellulose, **HPC-M = Medium molecular weight
hydroxypropyl celtulose, ***Granulating fluid = Water, alcohol or mixture of both

Process:
1. Each of the ingredients was sieved to the appropriate size and the required amount

of each ingredient was weighed out.
2. A solution of povidone was prepared in granulating fluid.

10 3. Carbidopa, levodopa, hydroxypropyl cellulose, microcrystalline cellulose and part

of the colorants were blended.

4. The blend of step 3 was granulated using the povidone solution of step 2, dried,

and sized.

5. The sized granules of step 4 were blended with the remaining amount of colorants,

15 lubricated with magnesium stearate, and compressed into suitably sized tablets.

Table 2 provides comparative dissolution data for the marketed Sinemet® CR and
the controlled release tablets of carbidopa/levodopa of Examples 9 and 10. The testing
was performed in 0.1N HCI (900 ml), USP 2 at 50 rpm. The controlled release tablets

prepared according to Examples 9 and 10 provide controlled release of carbidopa and

12



of the colorants were blended. 4. The blend of step 3 was granul ated using
t he povidone solution of step 2, dried, and sized. 5. The sized granul es
of step dwaep@s4siended with the renmining anount of col or erdBo3/a361

| ubricated with magnesi um stearate, and conpressed into suitably sized

t abl et sieyodddl Br 4 HURY | URS dRSRAGIPHIoYI® SbasPindvORadabd stor 1 5heragrdfet ed

Si nenet (r) and the controlled rel ease tabl ets of carbidopal/levodopa of
Exanpl edovd tangdion nifeculassveight hydaexypeoryd cabelossprovides ag) extaded melpaseysp 2
at 50 rpm.,The, controll release e . rdi : npl es 9
and 10’ Bregus e Eatensh odfe B IRRB BT S erallsE R S S B shiy

PCT/ | BOgAPk36dopalcall 86 aptdeddd usfngdwidhscondéitrativs 0hydrogyprppyicellgiosd. ear |y shows
that a 0.75:1 - 1.5:1 ratio of [|owto nedium nol ecul ar wei ght

hydr oxypropyl cellul ose provides an extended release profile that is
simfar to that of Sinenet(r) CR Mord@bl&2 the desired rel ease of

car bi do .|l ev .Can chj ' opee QN
Pydr oxy SomHLE | BIRAGIGE "o MnBCI bt Slled s Libleek OB kb tiopd ol
cont r ol leddopd epeeparabl & perf ExanipleioPaltinand | Swmenief® (R piwr kil s Hedr

Exanpl es 9-10 and Sinenet(r) CRin 0.1INHO (900 m), USP 2 at 50 rpm
Time (hPWWDUYSES H09PMx. 9 Ex. 10 Sinenet(r) CR Batch 1 Batch 2 CL C

L CL Cit 3o 9ac3 39 36 36 1.0 59 61 50 50 57 59 58 59 2.5 96
50 89 53785 @5 b% PE8Erdead ™1 02 104 105 07 99 100 104 10 G- Carbi dopa
L- Levodopa The cExp®sitiong Emdot abl et s| Smeoei®& R above can be adnj ni stered
to patients in
Batch 1 Batch 2
C L C L C L C L
0.5 36 38 29 29 36 39 36 36
1.0 59 61 50 50 57 59 58 59
2.5 96 99 89 89 92 95 97 100
4.0 100 103 104 105 97 99 100 104

10 e C-Carbidopa
e L-Levodopa

The compositions and tablets described above can be administered to patients in
need of increased dopamine levels in the brain e.g., patients suffering from Parkinson’s
disease. By administering the composition in the form of tablets or other dosage form, the

15  patient is ultimately provided with dopamine to the brain.

While several particular forms of the invention have been illustrated and described,
it will be apparent that various modifications and combinations of the invention detailed in
the text can be made without departing from the spirit and scope of the invention. For
example, a low molecular weight and a medium molecular weight hydroxypropyl methyl

20  cellulose ether can be used in the composition in place of the hydroxypropyl cellulose
ethers. Further, it is contemplated that any single feature or any combination of optional
features of the inventive variations described herein may be specifically excluded from the
claimed invention and be so described as a negative limitation. Accordingly, it is not

intended that the invention be limited, except as by the appended claims.

13



need of increased dopamne levels in the brain e.g., patients suffering
from Parkinson's disease. By adm nistering the conposition in the form of
tabl et s owooBlersidosage form the 15 patient is ultimtelPgTB®ildgad with
dopami ne to the brai n. While several particular forns of the invention have
been il ust rahe Mdescrl bed, it wll be apparent that various

nodi fications ancIi‘ conbi nations of the invention detailed in the text can
be made w t hout departl ng fromthe spirit and scope of the invention. For

exanpl e, alowrmlec r.we t and a di um nol ecul ar [0 ropyl
ot 20 Teel | b GREODER ECTE MRt ] T e Be P RSN EPA CypRaRg T PP
hydrﬁoxypr opyl %ﬁﬂb&dbhﬁsl%v?fpa%ﬁ a SBileTon ofta 16W n%lecmﬁnb@ edellfilate any

single feature or y CcO nation of optional features of the inventive
varizations desetlicbent heredium mmjechkr syseghi f:¢1bJé¢S163@ﬂ@X>cWhﬂ1@1@ thelowi t he cl ai ned

i nvention and be so.descr,be negat mta , 1t is
not 4intended fHAFCHHN ‘?lﬁll?}é’ﬁﬁ\l@ﬁe %&erl dP e ligwclgp{ecgl B’A&?‘ﬁéequ%gé%de:j !
claigrs. 13 WO Qa{P8ASHE sFkd (ypBOBcaRISE ethdE CLAIM 1 1. A control led rel ease

pharmaceutical conposition, 'the conposition conprising 2 carbidopa,

| evodopa, and a conbi nation of a | ow nol ecul ar welfgq f | ul ose, 3 ether and
a nmedi um ol ec lmtmcomoléthre@eﬁq Ehaé@éceélflﬁ%tcon\mﬂl‘é‘?ﬁ ¢lain [ofheremdheloN ar

vei ght cel l ul ose et h g UL OBGseD et her
are the sane t)}BOlec arwc%?l%lcgis]gloe g%mn@gg&%ﬂ@hc%ﬁtrg%%éh +easeSe
pharyraceuti cal egfieesbiisoiydabxyprapyincdllulodeetiern the [ ow 2 nol ecul ar wei ght
cel l ul ose et her and t he nedi um nol ecul ar wei ght cellul ose 3 ether conprise

hydr oxypr cel lul osg et 1 3. The contralled.rele har euti cal
conpbsi ti 0112 of Hiesonirell edvﬂ?gﬁa%‘? Pharmacquygpl Cﬁmﬂ?ﬁ?lh%fbg?la% nglélltﬂﬂf%e et her

and §he medi umrﬂ@l'e@tﬁéij Wi M@deﬁﬁfosgé"ﬂlﬂep&ﬁ%ﬁe Re8iufehotRIRE W%ﬁghhb!&ﬁﬂb‘s)ﬁpr opyl
nmet hyl cel | ul ose % he control | ed rel ease pharnmaceuti cal

conp®si tion of etl:lhmcmnjmse/\lmi’rexypw}hsé nhathy] cellutosecatigrar wei ght cel | ul ose et her
conpri ses hydroxypropyl cellulose ether 3 having a nunber average nol ecul ar

wel g nt of AP et ek ShRo ci re etagcl, f{ha?%’aggl%cal%o%%gsiagg LY TR %Xerzgl’ RO Rw

2 molecular weight cellulose ether comprises hydroxypropyl cellulose ether

3 having a number average molecular weight of between approximately 55,000
4 and approximately 70,000.

1 5. The controlled release pharmaceutical composition of claim 4, wherein the low
2 molecular weight hydroxypropyl cellulose has a number average molecular

3 weight of approximately 65,000.

1 6. The controlled release pharmaceutical composition of claim 1, wherein the

2 medium molecular weight cellulose ether comprises hydroxypropyl cellulose
3 ether having a number average molecular weight of between approximately
4 110,000 and approximately 150,000.

1 7. The controlled release pharmaceutical composition of claim 6, wherein the

2 medium molecular weight hydroxypropyl cellulose has a number average

3 molecular weight of approximately 125,000.

14



1 5. The controlled rel ease pharmaceutical conposition of claim4, wherein
the low 2 nolecular weight hydroxypropyl cellul ose has a nunber average
nol ecul arw® mesgit of approxi mtely 65,000. 1 6. The cont palrlBEB/r1gélease
pharmaceutical conposition of claiml1l, wherein the 2 nedi um nol ecul ar

wei ght cel gul osenhetiRfole@MEIEAsS PhaimyREIAPERRYsitiodl dfelR%el, wheRfigkatibavi ng a
nunber average nol ecul ar wei ght of between approximately 4 110,000 and
appr éxi mat el y 188logomolecular weighheelwdase ethiel tomedinagseleptar wieigkiaellalgse
conpq@sition of clkaim6, wher.ei ] medi um nol ecul ar wei ght

hydr oxypr opyl c¢ ﬁﬂﬁsgg%roﬁg%atgly@u’}r%ao g\sl rage 3 nol ecul ar wei ght of

approxi mately 125,000. 14 WO 03/084514 PCT/1B03/01361 1 8. The controlled
rel ease phar nmac&tt caratolied nglese phamaetutidadtompositivherfelaimel , iietein a Zatiof | ow
nol ecul ar wei ght cellul ose ether to_nedi um nol ecul ar, wei ght, cel |l ul ose 3
ethe? i s appr oxPhigremglegulasweighpcelutpse ether tp madjumapeles weightelalose

phar paceut i cal b Laim1, wherein a ratio 2 of |ow nolecular
wei ggt? cel | ul osgﬁétgpﬁgwﬂtogﬂnn%%ly&mﬁml ecul ar weight cellulose 3 ether is
approximately 1:1. 1 10. The controlled rel ease pharnmaceutical conposition
of cltai m 110mheiTe porttivdled 2eleaze phamedckuticas eonspdseronodictamt I, sthiesain the bet ween

approxi mately 2% and a oximately 20% w w of the co ition. 1 11. The
Cont Pol I et ot ol HTpRhEhe SRR p a1t n P P St r o n the 2
phar maceutical goBEBIakdIPROGONRY bSBS combadigl.- 1 12. The controlled rel ease
phar maceuti cal conposition of claim1, further 2 conprising one or nore

phar maceutical excipients. 1 13. The controlled rel ease pharmaceuti cal
conpdsi ti ohlof dharentmotled iplegseiphamppseptiosheorppositinneof sipammta sdgraie the

exci pi ents conprj . Of re..dil uent. i rs, 3 disintegrants,
Iubr?cants, gli Hgn sa?&lglg ocroarﬁogl,tggr?g%? g%soa%ﬁr}ggagents. 1 14. A process for
the preparation of a controlled rel ease conposition of carbidopa 2 and

| evodopa, lbe pMheeasratledpeles phabhendiadcaapdsittbopd cldiaviQdagar a | ow

2 comprising one or more pharmaceutical excipients. .

1 13.  The controlled release pharmaceutical composition of claim 12, wherein the

2 one or more pharmaceutical excipients comprise one or more diluents, binders,
3 disintegrants, lubricants, glidants, colorants, and flavoring agents.

1 14. A process for the preparation of a controlled release composition of carbidopa
2 and levodopa, the process comprising:blending carbidopa, levodopa, a low

3 molecular weight cellulose ether, and a medium molecular weight cellulose

4 ether; optionally granulating the blend with a binder; and compressing into a

5 tablet, wherein the low molecular weight cellulose ether and the medium

6 molecular weight cellulose ether are the same type of cellulose ether.

1 15.  The process of claim 14, further comprising blending with one or more

2 pharmaceutically acceptable excipients.

1 16.  The process of claim 14, wherein the low molecular weight cellulose ether and
2 the medium molecular weight cellulose ether comprise hydroxypropyl

3 cellulose ether.
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3 nol ecul ar wei ght cellul ose ether, and a medi um nol ecul ar wei ght cel |l ul ose
4 ether; optionally granulating the blend with a binder; and conpressing
into a 5wpablogtsi4 wherein the | ow nol ecul ar wei ght cel | ul @sa/1BOIEB61and t he
medi um 6 nol ecul ar wei ght cellul ose ether are the sanme type of cellul ose

ether. 1 L5 " Theyg rS’é\e@ss@fc?iinPi@,ivmeﬂe’ﬁil tHellb‘&vHﬁéle&ﬂWéligﬁt%gllle%&h&g Wi th one

or nore 2 pharmaceutically acceptabl e excipients. 16. The process of

cl aiam 14, wher eomprises Hydvoxyptapyliteiulaseietiier hawdng anvebersvieeage ardecudart he

medi um nol ecul ar _.wei ght, cel | ul ose et.h i se hydroxyprapyl 3 cellul ose
ethet 15 WO 03 UERSTReBEsH F‘%@?"é‘l%%l%gfﬁﬁ%‘ﬁ%’éo’b‘%’& LELOYPOY,) o' 14,
wherein the | ow nol ecul ar wei ght cellul ose ether 2 conprises hydroxypropyl
cel I ul ose 18t herrHeabérgs 6f MMADES, véiediage medieguhéleculd wegighiellobsdbetheeen
approxi matel y 55,000 and approximately 70,000. 1 18, The process_of claim
14, herein t heompgiserhydsrepiapat celbilepsether having 8 suwbpieaverage sppleildes

hydr. oxypr opyl LUl I n apgogrol ecul ar 3 wei ght of
appr%xi mat el y ﬁ%b%d)gaﬁ%ﬁ%%%tggﬁ;{rg’pg?go [5‘,”@ 5‘(;)1?6\{}?{ 19. le'ﬁe process of claim
14, wherein granul ating conprises one of a wet 2 granulation or a dry
granul ati a. t ecliw pgoeess df A8im T4)evhpran gssubiking lcainprided onebéasieh t he wet
granul ation is done with one or re of an aqueous, hydro-al coholic, or
al cohol i ¢ di speFaFBHiEor2KEy rangfion {ecsquX net hod of provi di ng dopani ne to
the brain, the nethod conprising 2 adm nistering a tablet conprising

car bj dopa, g, evVorQifoceds hOMhilP] € Giledin YR Wl grard ARl i HGOwRE BRS or RO @
medi um nol ecul ar wei.ght cel |l ul ose ether, wherein the 4 | ow nol ecul ar wei ght
cel lul ose et herofanaquévas,ydieraicaboles of deohadicghpersncaditheibisder. et her are the
sane type of a cellulose ether. 1 22. The nmethod of claim2l, wherein the

| ow pol ecu].ar i_ght | ul. her 1S Ayl cellul ose
et he havili}g avﬁﬁ&%gléordco?\%?v @‘Z‘E@f’%ﬁh i? ﬁl%g}% éléi tg?ﬁ%@@%@w “appr oxi mat el y
55, 090 and apprasiifiBtegihy a (4b1&ROBmplisiag carbidopapiehedbpaf a iwainole2dlar weighei n t he
medi um nol ecul ar wei ght cel | ul ose et her

3 cellulose ether, and a medium molecular weight cellulose ether, wherein the
4 low molecular weight cellulose ether and the medium molecular weight
5 cellulose ether are the same type of a cellulose ether.
1 22.  The method of claim 21, wherein the low molecular weight cellulose ether
2 comprises hydroxypropyl cellulose ether having a number average molecular
3 weight of between approximately 55,000 and approximately 70,000.
1 23. The method of claim 21, wherein the medium molecular weight cellulose ether
2 comprises hydroxypropyl cellulose ether having a number average molecular
3 weight of approximately 110,000 to approximately 150,000.
1 24. A method of treating Parkinson’s disease, the method comprising
2 administering a pharmaceutical composition to a patient in need of treatment
3 for Parkinson’s disease, the pharmaceutical composition comprising carbidopa,
4 levodopa, a low molecular weight cellulose ether, and a medium molecular
5 weight cellulose ether, wherein the low molecular weight cellulose ether and
6 the medium molecular weight cellulose ether are the same type of cellulose
7 ether.
16
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2 conprises hydroxypropyl cellul ose ether having a nunber average nol ecul ar
3 weight of approximately 110,000 to approximately 150,000. 1 24. A nethod
of treatiwgoBasdsinson' s di sease, the nmethod conprising 2 RAMIBIFEIGE1T Ng a
pharmaceutical conposition to a patient in need of treatnment 3 for

Par ki nson'%s di SERSRethb6f Ak PR GRS He 160MOREI ORI SRNTRITURLOBtheAr bi dopa,

4 | evodopa, a |ow nol ecul ar weight cellul ose ether, and a nedi um nol ecul ar
5 we? ght cel | ulcoswrisehisrdroxpineapai peliuheselcthwr hayiag anambepivgrasededlpeilgse et her
and _ 6 the nedi umpolecul ar wei gh |l S her. ar ane type of

cel 11l ose 7 et h‘%?lgﬁ@iobf%e ?Pﬂfﬁgéﬁaé?c-@é?}&{) ﬁ@ﬁ%ﬁé@?){\]}%mﬁ%% 9@@»14

PCT/1B03/ 01361 1 25 The nethod of claim 24, wherein the | ow nol ecul ar

wei ght celdaul oskheahbifiod 3f ¢laifp24, seterdiy diemsydinopydlecdhd wéightcetiuloss ethavi ng a
nunber average nol ecul ar, 3 wei ght_of between approxi mately 55, 000 and
apprdxi mat el y 7ROMwHes hydsexyprepyheelhbesesthes hayipg 2 aumpeesvsragerpeledlel um

nol ecul ar wei ght . : r | opyl cellul ose ether
havi%g a nurrbeB;/ealggérda%h&%g}ng%%?alrlOé)og\gérgéﬁré%@ag% E%jé?%tel y 110,000 to
approxi mately 150,000. 17 SUBSTI TUTE SHEET (RULE 26)
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