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Throughout this application various publications,
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are referenced. The discl osures of these publications
in their entireties are hereby incorporated by
reference into this application in order to nore fully
describe the state of the art to which this invention
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CCric 1 Or

-N-propargyl 1-am noi ndan (referred to herelnafter as
35agi eathigh el ,
| rreve Ogﬂr etl ﬁ—% ]EJ g-re-L Oﬁl vlg?rfl%u% g?l 1ceatlons published

rrm@@antneanﬁéld@é@qmad am@rp@&hh@b@d Pétenhé tarr@amﬁeﬁﬁrenced
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i's referr d to herein as_ MAO and the B-formthereof as,

MRGSB.D ng&Lﬁfarzbcrr%"rﬁedul?ﬁoeﬁ?f%ﬁe{yﬁ?téa 8t &f'd$ application

Patnend rdNerben 5(1c5:%2 ﬁll'ﬁlyll selsezedeR lig - Npropargylthe art to

1- am noi,ndan,. |ts aratlon and vari ous

ph%?ﬁ%%gh |canly accep€§gta $8ts thereof. United

States Patent Nunber 6,126, 968 discl oses
phaTRc o i-gal Ta9EReSLAI ons conpri sing R(+) PAI.

R +) PAl and salts thereof have been shown to be
sdihect | RESSART bi tiEVEndlopno Boneeery|  ifpnmudatiipgs of  the

P@hlélnr&a@mes_r di seage e ovalig9us 10kRehoindan (referred  to
hereinafter as R(+) PAI or rasagiline) which is a selective

irreversible inhibitor of the B-form of the enzyme monoamine
oxidase used, for example, for the treatment of Parkinson’s
disease. The enzyme monoamine oxidase is referred to herein
as MAO and the B-form thereof as MAO-B.

Background of the Invention

United States Patent Number 5,532,415 discloses R(+)-N-
propargyl-l-aminoindan, its preparation, and various
pharmaceutically acceptable salts thereof. United States
Patent Number 6,126,968 discloses pharmaceutical
compositions comprising R(+)PAI. R(+)PAI and salts thereof
have been shown to be selective inhibitors of MAO-B, useful
in treating Parkinson's disease and various other

conditions.

While not previously identified as a problem for R(+)PAI, a
drug substance may be composed of particles which are an
impediment, e.g. due to size and shape, to a homogeneous
distribution of the drug substance in a tablet blend. If
such a drug substance, without further processing, were used
in tablet manufacture, the tablets so produced would lack



conditions . Wiile not previously identified as a
problem for R(+)PAl, a drug substance may be conposed
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and shape, to a honbgeneous distribution of the drug

substance in a tablet blend. If such a drug substance,

wi thout further processing, Wefe~used in tabl et

manuf acture, the tablets so produced woul d Iaﬁgcanten
e

URPRBERT t PAE@TRGEYpGase SOt RFREHT 2 arTigt ¥ fug content
(Qeggn,UUSS PataiintNaio 5, $282720)0) Pobsogorbantnt uniformity
u i for has been shown to cause A mar ec .
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conpendi al authorities
such as the United States Pharnacopoela (USP) have

iﬂhﬁﬁéﬁnﬁet ;eega nyh&i:eéé@@e SPt e snidor mﬂdaﬁaﬁ.ﬂlablﬁ.lty and
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t fé FEV&U%“%EE% da‘dgb?g{'f‘bﬁs(ﬁﬁ of® ac {Jnl‘g d" states
CoRtenbcbpokbess (Uis@N dravequihpleaménidfd aadmndxt\lalsd}eges content
out si.de 8 -115%_ an e I

B REEP Ry R e s o TP R e E FER) EeBrete o
t hasuoe &hesl the re@%tlﬁ@ weadersn deié afirne |R§D of active

OWb gk ﬁtsslélg%%@ndtHQnV%hyee5§a9uﬂﬁid% 0%8- 1Z28%0 eb value is
stated content. Unnar of the |nvent|0n I n accordanc

WPURSLAE | BeRtS b PRthad) bESHYdPEr i SYIRTY FOdfd fratets to
cehkaird pakik o Sisge fhistalbuthonsy haslelats is less than or

equal to 7.8%, no more than one value is outside 85-115% and

no value is outside 75-125% of stated content.



beneficial effect on the content uniformty of solid
phar maceuti cal conpositions of R(+)PAI. MIIling, as
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particle size distribution (hereinafter "PSD') of

R(+)PAl in order to provide greater uniformty of
content of the drug product. ~The™ obj ect of the present
|nvent|on s. to rOV|de content unifornmty of drug
prBEBRTY E%nﬁ??s WEEREEPAI, comprising mlling R(+)
paﬁtm@o@&d@mc@eduﬂﬂupahéldheestzen The Isashj been surprisingly

pﬁéeﬂalog?BEOV %?éafnnlééﬁggch Fgﬁgégﬂé%ﬁﬁylﬁﬁtlons have a

maceut i cal acce
- Nepebpai gyl - @ffaﬁtnopﬁdaﬁhev\hépétﬁnﬁor EnEfarmegy, ot solid

tBEatRbabuBMBNDt cBYp¥et HIEN &f oR(&)+) PAT. Milling, as well as
ropar gyl - 1- am noi ndan salé partl Ies have a size

oPtE@§s RYECIB0 1RXY oRS. TR teRvehRforPHEisEle  size

pﬁQgtﬂﬂbuﬂlﬁﬁOC@%&éiﬂaﬁﬁﬁparPBg”a CORPES(iH)iPAI Whhchorder to
' [ ticle si.ze of

pRaP i @%ﬁg%%a‘ﬁ?i;”ﬁ%%ﬁévﬁﬁ% G4y §T the drug product.

-N-propargyl -1- ami noindan to a particle size of |ess

tﬁﬁ@ %&% ?ﬂ”&@stﬁ% ?Ee@@ﬁﬁrhﬁ%%%%f@htfgf@Eaﬁk89§de content

gure epicts PAI' nesyl ate particles before

munnﬁﬁgmlwe af HowF awp%t&br%w@as B89 aRp#) BAEY n comprising

SHINEASLHOR (3Yd phaker1alk 8OXraageef beatiiene Eigere 2
depi cts R(+)PAP mesyl ate particles after mlling. The

m crograph was prepared as a paraffin oil suspension
amtlet aloer catt 8@¢arrgnir ipatviakesDet anlediBescfi paicbhcdés of a

tE ak%g%ghkggally acceptable salt of R(+)-N-propargyl-1-
aminoindan, wherein more than 90% of the total amount by
volume of R(+)-N-propargyl-l-aminoindan salt particles have

a size of less than 250 microns.

The subject invention also provides a process for preparing
a composition which comprises reducing the particle size of
a pharmaceutically acceptable salt of R(+)-N-propargyl-1-

aminoindan to a particle size of less than 250 microns.



The subject invention provides a m xture of particles
of a pharmaceutically acceptable salt of R(+)
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the total anount by volunme of R (+)

- N- propar gyl - 1- am noi ndan sal t part| cl es have a size

of less than 250 microns. In"a%further enbodiment,

nore than 90% of the_tatal armunt by vol une of the R

(ByieR PesghiRiieon - %ﬁn‘%b? particles have a

sFiguoé fedsplban R40)BREr mesyllaneapfamtuhées before milling.
re than 900/ of 1

ﬁ%ﬁr@l?ﬁ(}?ﬁ "(3-3 SN oep%\r gé;ea tIO am n0| n t%)aﬁlstpensmn and

paekenl as BN emagsi Zecafidress than 230 micr ons. In a

further enbodi ment, nore than 90% of the t ot al armunt

by vol une of the Ré_z -N-propargyl -1-anmn |ndarf1 111

pBignEee?d BRI CHSsier IR ] e@%sl’}%\i—r? ZE%IH-E Bhs? Fﬁr hilling.

f?ﬁéhﬁﬂcﬁH@?%Hﬁﬁés ﬁ%@aﬁé‘tﬁ%@%%gﬁrdﬂ”faﬂ etidl sampé@mision and
bg vol une ﬁé £ % rgr opar gyl - 1- am noi ndan salt

PEFRI 8% %em%gg} t %’?1? ss than 210 nmicrons. In a
further enbodi nent, nore than 90% of the total anmount
by volune of the R (+) -N-propargyl-1-am noi ndan salt
particles have a size of less than 200 mcrons. In a
further enbodi nent, at | east 90% of the total anpunt

by volune of the R (+)-Npropargyl-1-am noi ndan salt
particles have a size of greater than 6 m crons.



In a further enbodi nent, the pharmaceutically
acceptable salt is tartrate, esylate, nesylate, or

wemobatwssalt. In a further enbodi nent, the PCT/US2006/006252
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pharmaceutical |y acceptablesalt is nesylate salt. The
subj ect invention al so provi de% a solid conposition
conprising an anmount of R (+) B

- d I d
Befranealkoss IPHRS "SRoH A HE S5 1o
c@posubijectcomyensésna phrervapeat ecalikyusktf oft ippeticles of a
ﬁ%ﬂ?ﬁ SEuEHEF?h§tU5%c8EtEBEE'C%%itaana (+)-N- propargyl 1-

rmaceuti ca accept e carrier In a furthe
eﬁb@@pﬁféﬁﬁnrt w@eme;arrurléom sarRi A%s ahd thre %Caiif%}r efmount by

CRBILinkUlE & gnamiloparkfyiaifumnt A8 naARodaMeNthartheles have
corrpQS|t|on isin So'é?@ IP)sa e form In a further
|

eRbSdEReRt, 1ERE EBADO h°TS"7n oral dosage form In
a further enbodi nent, the oral dosage form is a

:j \%1: %{ £y rk(b‘:%{);"ér}rt? e%féwcodwr;rb allrrm b&s g%ﬁf\rﬁ gh%fj andand ;nount

salyt cuvaleme andhg tthe soRild dEsﬁQ@P«ﬁ@@Pﬂ; 13841%1@%1111%%1@ salt

g”arlt'iciar_efsuhtat&@r a€gbodi gEni e st hensgl 24 iR Staglar d
deviation (RSD) of R (+) -N-propargyl-1-am noi ndan

sal t content is less than 3% In a further enbodi nent,
t e rel aiivestansiedingdeyi atden than 90% of the total amount

by volume of the R(+) -N-propargyl-l-aminoindan salt

particles have a size of less than 230 microns.

In a further embodiment, more than 90% of the total amount
by  volume of the R(+) -N-propargyl-l-aminoindan salt

particles have a size of less than 220 microns.

In a further embodiment, more than 90% of the total amount
by volume of the R (+) -N-propargyl-l-aminoindan salt

particles have a size of less than 210 microns.

In a further embodiment, more than 90% of the total amount
by volume of the R (+)-N-propargyl-l-aminoindan salt

particles have a size of less than 200 microns.
In a further embodiment, at least 90% of the total amount by
volume of the R(+)-N-propargyl-l-aminoindan salt particles

have a size of greater than 6 microns.

In a further embodiment, the pharmaceutically acceptable

salt is tartrate, esylate, mesylate, or sulfate salt.

In a further embodiment, the pharmaceutically acceptable



(RSD) of R (+) -Npropargyl-1-aninoindan salt content
is less than 2% |In a further enbodi nent, the content

wariobooxesty i s between 95% and 105% - / - The BUbpSN6/006252
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i nvention also provides a nethod of treating a subject
afflicted wth Parkinson's di sease conpri sing

adm ni stering to the subject_a%y_of t he above

cong si,tions. ge su %ect i nvention al so provides a
precEsd St BESEL8PSr PR a composition which compri ses
reducing the particle size of a pharmaceutically

agfEnt %%geégl U RferRibh - Qéogﬁr&ylde]s gm é‘&lﬂﬁiarbotn@)ow_tlon

a part Sirze of less than 2 mcrons. In a furt
eRbBRILAEANT taTe PRPERE| efsiRdd )i Pesparaan - éoemﬁrrleﬁaﬁ@n salt

phRtachust Ben gnbadi-ment, the reducing step conprises
conn1nut|on of the particles of the pharnaceutically

acceptable salt of R (+) -N-propargyl-1-am noindan. In
aThurd hur o demisod i mérie, ptbeesslidrbbmposdnthsegmprises a

a xi_n h

USR8 R3S LERER: Pl Sncinr, o ihe s g prticies
gaadubap@armncauthahéy eadoel ahe | cq:ﬁélemend
uniformty of the granulate is betmeen 90% and 110%
and the rel ative standard deV|at| RSD) _of t | end
uRPf o nfeyther| ggboghranbe, th éﬂlf?iﬁﬂ(r'ﬁe 3%@868?&%&?3 and the
t ke rblierd cunstorattyal groetvees. 95%

In a further embodiment, the composition is in solid dosage

form.

In a further embodiment, the composition is in oral dosage

form.
In a further embodiment, the oral dosage form is a tablet.

In a further embodiment, the relative standard deviation
(RSD) of R(+)-N-propargyl-l-aminoindan salt content among

the solid dosage forms is less than 4%.

In a further embodiment, the relative standard deviation
(RSD) of R(+)-N-propargyl-l-aminoindan salt content is less
than 3%.

In a further embodiment, the relative standard deviation
(RSD) of R(+)-N-propargyl-l-aminoindan salt content is less
than 2%.

In a further embodiment, the content uniformity is between
95% and 105%.



and 105% and the relati ve standard devi ati on of the
blend uniformty is less than 2% In a further
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the granul ate conprising particles of a

pharmaceutically acceptable salt _of R(+)

- N- propargyl -1- am noi ndan having a particle size of

| ess than 250 mcrons into a solid dosage formiIn a

further enbodi nent, the solid dosage formis a tablet.

| #hg fydieet diyeditdem aliste PrOE Jé*g%s farmpkapar pﬁgtéeatlng a

sgbbgeeerm%%ftll%e@pwnsf@s parhﬁyd@m est i pgsdabat Chhfprising
artlcle harrrace tic %/ accept abl eﬁlﬂialt of

lﬂbﬁgﬁéiﬁgl 3 i A y'e popositions.

ade| ng the product of step a) W|th a carrier to

f L. | ate deter [ eble i form.t
o& feheu% anﬁl a eengt )8’ a)lst Qoggd%ge glp %Iegge f|%nt &ryeparlng
thecom@p@stuponwha@hun@mpgnanalaeéu@mhg ithet particde size of

uni f.ormdy-Qfs {0e 9f ageka Eaﬁ}’i‘é' sfdies efpr@@qt@g&%dargyl ~1-

criteria, so as to prepare the conposition
fGﬁ‘tlﬁéﬂnéﬁﬁoEanI%nPath%l%r%H@ & drhanerd 3 aHerpns.
bl end uniformty of between 90% and 110% and a
0
r%latlve egd%m%o%g%b% Io@hgfpgg ic&gaglée is less than 200

microns.

In a further embodiment, the reducing step comprises
comminution of the particles of the pharmaceutically

acceptable salt of R(+)-N-propargyl-l-aminoindan.

In a further embodiment, the process further comprises
admixing the particles of R(+)-N-propargyl-l-aminoindan with

a carrier to form a granulate.

In a further embodiment, the blend wuniformity of the
granulate i1s between 90% and 110% and the relative standard

deviation (RSD) of the blend uniformity is less than 2%.

In a further embodiment, the blend uniformity is between 95%
and 105% and the relative standard deviation of the blend

uniformity is less than 2%.

In a further embodiment, the process further comprises
compressing the granulate comprising particles of a
pharmaceutically acceptable salt of R(+)-N-propargyl-1-
aminoindan having a particle size of less than 250 microns
into a solid dosage form.
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In a further enbodi ment, the predetermined criteria
are a blend uniformty of between 95% and 105% and a

WO edoandrs7 st andard devi ati on of | ess than 2% PEI/EHS2006/006252

further enbodiment, the formng step ¢ ) conprises
preparation of a solid dosage form In a further

enbodi nent, the formng step-c8)-conprises preparation

of an oral dosage form In a further enbodi nent, the

otla dovage s qdimgntabltee, sphid faeeaer ferBodpnntablet.
the process further conprises determ ning the content

niformty of th olid do e formlin further ., .
ot KERERSE nETRPECBEETS UFLHeP CoTSF S68 FRARAFige @ solid
Qrehp d g4 thigort heongadiisdesdosage form as an accept abl e
conposition only if the content uniformty satisfies a
predeterm ned criterion. In a further enbodi nent, the
pr edet@®r siuhgdcEingeri on i sbatedbnt enefuni franhial asf of a

between 25%-ande405% 119 a fa%%‘é?%éb@gbo‘j's%@_'%t’ the  R(+)-n-
predeterimned criterion is a relative standard

devi at i oErSPaéaﬁﬁ-éﬁt‘aﬂhP?b]Pﬁ%yt%fC‘PI%Jsmﬁﬂa‘?PM% In a
furthes) eahogdimgntchd herqiedet eEmsted o) teitlnai carrier to
rel ative _standard_de i?ti_on of content uniformty of

| ess t hari®3% 2 Hrgn%? Rer enbodi ment, the

pr edet@r nietedméniihgr ithe ilslend ehmf fvemstanddr dche granulate;
devi ation af content uniformty of |ess

d) forming the granulate into the composition from the
granulate only if the blend uniformity of the
granulate satisfies a predetermined criteria, so as

to prepare the composition.

In a further embodiment, the predetermined criteria are a
blend uniformity of between 90% and 110% and a relative

standard deviation of less than 2%.
In a further embodiment, the predetermined criteria are a
blend uniformity of between 95% and 105% and a relative

standard deviation of less than 2%.

In a further embodiment, the forming step c) comprises

preparation of a solid dosage form.

In a further embodiment, the forming step c¢) comprises

preparation of an oral dosage form.
In a further embodiment, the oral dosage form is a tablet.

In a further embodiment, the process further comprises

determining the content uniformity of the solid dosage form.



than 2% In a further enbodi nent, the process further
after step ¢ ) conprises a step of reducing the size

wotoopastestl es of the pharmaceutical |y accept abPE@r/E81006/006252
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of R(+) -N-propargyl-1- am noi ndan of any batch which
does not satisfy the predeterm ned criteria. In a
further enbodi nent, step b )‘c@nﬁrises reduci ng the

size of particles of the pharmaceutically_ acceptable .

S&fit of EREECENSHEOEHIGIY 1-UT nBFRAZRS 1THA ey ( REFPTises a
eshedi meMtqud hef yiadycting stépdcaprigeestanrn | amgahhecceptable
particles.of t har ti cc . sal t e
ngﬁnpp Rl-l%rlglﬁarg@%fl?ia?na%gﬁ%ndgﬁu#ﬁg S‘S'gjlg%rﬁ]r%ensf%lnﬂles a
absedptevindesdacsotediemar naceut i cal conposition

conprising a therapeutically effective anount of a

phar maceutical ly acceptaple salt of R (+), , ) ,

- Npriopargired - SHRPASIRRAN pEpREFHFENYISSE theterion 1s a
peoeessesuabdyeni Theos ubgecdeh nysntdron BI%H. provi des a

nmet hod of treating a subject afflicted wth

Par ki nson' s di sease conprising adm nistering to the

slbj ect fuhehehaemhodimenh) dchepomiddadremfindte subfecton is a
| BLSDLLOR If ARATPURL, LLLESH I Ko (R dueal RArkiASON Sor 1
d?}éggtg% ign ﬁag{asu JectY T%fé&rguéjgect npl’leg%rralgeuﬁ ca © ©88
céhpositi-ons may be used alone to treat Parkinson's

di sease, or alternatively, they may be used as an
a%kuQStfﬁgtﬁgg %o g Qkéggélt%éD%ﬂgéégggﬁﬁﬂif'criterion is a
relative standard deviation of content uniformity of less

than 3%.

In a further embodiment, the predetermined criterion is a
relative standard deviation of content uniformity of less
than 25%.

In a further embodiment, the process further after step c)
comprises a step of reducing the size of particles of the
pharmaceutically acceptable salt of R(+)-N-propargyl-1-
aminoindan of any Dbatch which does not satisfy the

predetermined criteria.

In a further embodiment, step b) comprises reducing the size
of particles of the pharmaceutically acceptable salt of
R(+) -N-propargyl-l-aminoindan.

In a further embodiment, the reducing step comprises milling
the particles of the pharmaceutically acceptable salt of

R (+)-N-propargyl-l-aminoindan.

The subject invention also provides a solid pharmaceutical
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Met hods of treatnment of Parkinson's disease which
conbi ne the use of the subject pharmaceutica

W@ vpo3icsT ons with ot her drugs, such as dopani PET/US2006/006252

agoni sts, bronocryptine, pergolide, |isuride, as well

as cat echol am ne oxi dase nethyl transferase inhibitors

are also within the scope of fRe-subject invention.

Such conpositions may conprise the conpound of R(+)PAl
wommtq%m}ﬁlé@b@pttélﬁlrépﬁéftéicaggm péfieshive amount of

thergaf-matb-eaet ban 1 tatbd:&t%arm%eutsa@el log ameptﬁb Eopargyl 1-
carrliers and/ or ex0|p|ents ractlce 0

| HYER AR pﬂf%ﬁﬁ?die&tqycﬁqyy Ogc&:%‘ﬁtg PE€SEFEs® ﬁ?flaude

but are not limted to, the nmesylate, nual eate,

Qﬁﬁge§€oin9éﬁt hxdggggogkgg%dggylphosghé% of EFeatlng a

qune nat e enzoa ace
sambmcé: sapf§lipaedi cwdshof BRERKiPAONS & tsdm@a%f ecemprising

L el Bl Al g R&&)a/%é PahiLet ethor Fﬁswng@ehegesﬁl 88hposition

or the dru su bst ance. The conpositions nma
pﬁ%p&h@d JfRsth chreprkien he éﬂh1ﬁm%¥%ﬁe§f§€§FPVe to treat

PRd St res i 1 dir et 1 ahet sapsdernal |y . Suitable
forns for oral adm nistrationinclude tablets,

conpressed or coated pills, dragees, sachets, hard or
Shif¢ geEbpdtn Wepsidesitisull icogpalsitabhet mayspeupsedndlone to

SUSPaNsHang: n£an - parent eral aQP” rHScté’ a{t%retl they may be
e % i ncl’ude %

i iventi on provi des anpoul’es or
ARRDIBS AN rishF e s Hel @pm@ﬁn&w@ﬁr&l éJrBﬁPAf greatments.

rect al

Methods of treatment of Parkinson’s disease which combine
the use of the subject pharmaceutical compositions with
other drugs, such as dopamine agonists, bromocryptine,
pergolide, lisuride, as well as catecholamine oxidase methyl
transferase inhibitors are also within the scope of the

subject invention.

Such compositions may comprise the compound of R(+)PAI or
pharmaceutically acceptable acid addition salts thereof,
together with pharmaceutically acceptable carriers and/or
excipients. In the practice of this invention,
pharmaceutically acceptable salts include, but are not
limited to, the mesylate, maleate, fumarate, tartrate,
hydrobromide, esylate, p-tolunesulfonate, benzoate,
acetate, phosphate and sulfate salts. Particles of R(+)PAI
salts are referred to herein as “R(+)PAI particle” or active

ingredient or the drug substance.

The compositions may be prepared as medicaments to be
administered orally, parenterally, rectally or

transdermally. Suitable forms for oral administration



adm ni stration there are provided suppositories with
hydr ophi i ¢ or hydrophobic vehicles; and for topical

wa@ppbiogwsi on as oi ntnments and transder nmal del | REF/YS2006/006252
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there are provided suitable delivery systens as known

in the art. Specific exanples of pharnmaceuti cal

acceptabl e carriers and excipi¥hts that nmay be used to
formul ate oral dosage forns of the present invention
af8cduseri baBletsy. , cpiPpessefat OrNoCoBLeds, pédlee dragees,

Pes&hatgt ahrd bgsg@@tceblaﬁln aegguléggh@ugqaﬁg@ad tablets,
g}gosul ons for makjin

0
B 1Vt SRS L0086 0 EPhe P NPTt Tlol PR S Cration the
r éheeandes: prbboddes Phapoadesti og, @haﬂxber&hﬁtandnwude an

(ggﬂggﬁ &cﬁp0%$%b|§§%o Lle%&?zgion rgﬁﬁgg&?ﬁal foq rectal

orrrB er nan et a
|ﬁdm@dm@tr@hlp@ Pﬁdwﬁﬁteu@r@alpm@ya@@dForﬁ@me@ltorles with

Eﬁ?&keﬁh£1936)orRemyHEdﬂhd%ﬂg"“JEH¥%ﬂ d£al éﬁaen98§ topical
Mack Publ i"shi ng Conpany, East on,
AépﬁﬁééétﬂﬁnPﬁﬁrﬁéBE@?PEéIaB@lEﬁé8§dﬁﬁﬂéﬂdd@éﬁH§Fﬁoﬁ ere are

TpeverddaneaitEdse, d2992rryAdvanens kB Rhawmaceutheakrt.

Sci ences Vol 7 . (David Ganderton, Trevor Jones, Janes

McG nity, Eds., 1995) ; Aqueous Pol yneric Coatings for
PRaerafeut ezahpbDesagé Ebama@@uugsaénacchetable carriers and

E%QEQ%%%HESC%ha§05% é%gdeﬁb fﬂ@ N@E%ﬂ'ﬁ%sage forms

ar nac utlca Pal‘tICU ate I‘I‘IeI‘S
Tﬁérﬁb@upn§%ﬁaﬁuhﬁﬂq n pagydesrribrd, e.9., in U.S. Pat.

No. 6,126,968 to Peskin et al., issued Oct. 3, 2000.
Techniques and compositions for making dosage forms useful
in the present invention are described-in the following
references: 7 Modern Pharmaceutics, Chapters 9 and 10
(Banker & Rhodes, Editors, 1979); Pharmaceutical Dosage
Forms: Tablets (Lieberman et al., 1981) ; Ansel,
Introduction to Pharmaceutical Dosage Forms 2nd Edition
(1976); Remington's Pharmaceutical Sciences, 17th ed. (Mack
Publishing Company, Easton, Pa., 1985); Advances in
Pharmaceutical Sciences (David Ganderton, Trevor Jones,
Eds., 1992); Advances in Pharmaceutical Sciences Vol 7.
(David Ganderton, Trevor Jones, James McGinity, Eds.,
1995); Aqueous Polymeric Coatings for Pharmaceutical Dosage
Forms (Drugs and the Pharmaceutical Sciences, Series 36
(James McGinity, Ed., 1989); Pharmaceutical Particulate
Carriers: Therapeutic Applications: Drugs and the
Pharmaceutical Sciences, Vol 61 (Alain Rolland, Ed., 1993);
Drug Delivery to the Gastrointestinal Tract (Ellis Horwood
Books in the Biological Sciences. Series in Pharmaceutical
Technology; J. G. Hardy, S. S. Davis, Clive G. Wilson,
Eds.); Modem Pharmaceutics Drugs and the Pharmaceutical
Sciences, Vol 40 (Gilbert S. Banker, Christopher T.



Phar maceuti cal Sciences, Vol 61 (Alain Rolland, Ed.,
1993); Drug Delivery to the Gastrointestinal Tract
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Series in Pharmaceutical Technology; J . G. Hardy, S
S . Davis, CUive G. WIlson, Eds.); Mdem
Phar maceuti cs Drugs and the Ph%@ naceuti cal Sci ences,
V 40 (Glbert S . Banker, Christopher T .Rhodes |,
Bfishl et s may cont ai n suitabl e bi nders,
I ubr| cants di si nt egrati ng agents, coloring agents,

Layerng agenl s, Lhousinducing goent s, and Jel Uiy, s cants,

agents For st ance, ora mnis ron’'in t
dossde tegira thiogm agent s ab Icetlom-nqamszﬂré:s t h€larvokyrg agents,

drey @, CATRRRERL, GRRNRE, CAMRN ARd tWnlgh -3Rr@¥@! For instance, for

non-toxi c, pharmaceutically accep tabI e, Inert carrier
s Q&R a§qﬂb}6’t3<§§éfatd1§4nat31rh t}%ﬁga‘?"s%‘f%r‘@hltsﬁﬁ@s@f a tablet or

glcugesg.e, n&iﬂ@yla@ﬁ_dwlmﬁg @cbrﬁ}]_@bl@émﬂm @msbeatcamblned with an
cal_ci.um sul fat e, m cro r.ystal_l

B oSg R s PIRETASS EA6Pe i AGSFD R ydanerE carrier

stsaichh,agjel attose pagelat isugargmarsuckt asclyl usoseoee, glucose,
befay Ct%ﬁlui%@ St&iSQﬁcféﬁur %Bn"?afé/”t hell & ™yl fate,

such acacl a, acant |nate
pmm@@ﬁ@l,caﬁ@éi@} hyl é@lqrmcw@taé&ly@t hweérleﬂgq%@coland the

Waxes,. apdithe1ti keinddibgi (i@l%tl%d‘ésegthﬁchhescfeﬁé)@ﬁge natural
forns incl udg sodi um_ol eat e, sodium stearate, sodium

béNL§ate, ° uRPac BLECE SSs o FrumPEEo PG OSrearqoe  starch,
aciaturaddiand s§ gatlyét famguake sulcdl aangicdbea) i keagacanth, or

sodium alginate, povidone, carboxymethylcellulose,
polyethylene glycol, waxes, and the like. Lubricants used
in these dosage forms include sodium oleate, sodium
stearate, sodium benzoate, sodium acetate, sodium chloride,
stearic acid, sodium stearyl fumarate, talc and the like.
Disintegrators include, without limitation, starch, methyl
cellulose, agar, bentonite, xanthan gum, croscarmellose

sodium, sodium starch glycolate and the like.

R(+)PAI is intended to be formulated as an oral solid dosage
form, specifically tablet form. Tablet formation most
commonly involves compression of a measured volume of the
drug product, in granulated powder form, by two punches
within a die cavity. The tablet assumes the size and shape
of the punches and die cavity. (Rudnic et al. Chpt. 45,
Remington’s Pharmaceutical Sciences, 20t Edition,
Lippincott Williams & Wilkins, Baltimore, Md. (2000))

A major concern that arose during the formulation process
for R(+)PAI was the difficulty of maintaining uniformity of
content of the drug product. The unit dose amount of R(+)PAI
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like. R(+)PAl is intended to be fornul ated as an oral
solid dosage form specifically tablet form Tabl et
formati on nost commonly invol Vieks Tonpression of a
neasur ed vol une of the drug product, in, granul ated

POV EHEEr APYbY SRS 1¥EndReLhE tiR YR a W IRhVPE ythenkablet; a
gappetaassm( Rﬂtdtgtcﬁi,zefanad éilﬁﬁp]zg)‘ tdeeppuReieso8nd. mg of
ty. udni t a t. . Rem ngtaon' s
ons PR e G Enbed BorReh (T Bpi AdsF 200 mo- As
Vilichame &mAllkifsycBalttiaroris tHe @RO00Y) & nRj-oOrPAI due to
. i h at.l r
consgap e pLosgfuniped terlot oyl ohonniogese 1612 1arge
oPSEBPRENECHEaEHN dFERY" pr flrct . The unit dose anount

of R(+)PAlis quite lowrelative to the total weight of

t blet: a typical fornulation, for e | e, ,

Bt ieEacande Moo ugt) PRRCPR aipating LHAGF 1BRdl trregular
wehghbe ofofoveR (2PPANY. pastdedks a et | ftlescalyat i ofrdmn  salt
tgf 8D f£z§%i£%(+ %E%hoﬁggixﬁ ¢§Wﬁghbgkén8é is . normally

seg}’ega I'on” probl ens cou resu i n-alarge percent
dessatfed fnonvelght, Avstivee calise fdraysuchncomgeyntdrs: role

t8eridg 98 RNde b1 80Ul RridhaRe, 0br&oédd PAnPaLhEg! Siarge and
t hat resuljﬁs fromsalt crystallization. A though drug

sHPEEANERY + %~ PRk | )paﬁ:gal&}teéd B?nwﬁ@?&];y vilamReasesocontent
phayBoanit ppopdBiicI®lLize, therefore, was decreased and made

more uniform in order to ensure uniformity of tablet

content.

Reduction of particle size is achieved via comminution, or a
mechanical process of reducing the size of particles which
includes any one or more of cutting, chipping, crushing,
grinding, milling, micronizing, and trituration. Ordinarily,
the most common motivation for decreasing particle size via
comminution is to increase dissolution. The rate of
dissolution of small particles is usually faster than that
of large particles because a greater surface area of the
drug substance is in contact with the liguid medium. This
effect has been highlighted by the superior dissolution rate
observed after micronization of sparingly soluble drugs.
(Abdou et al. Chpt. 35, Remington’s, infra.) Therefore, when
formulating a drug with a low dissolution rate, it is
desirable to decrease particle size in order to increase
dissolution and thus facilitate rapid gastrointestinal or

oral absorption.

R(+)PAI mesylate, however, is readily soluble 1in water
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during the tablet formation process. A s such, |arge
and irreqgul arly-shaped particles can easily decrease

waeoomwbemesuni formty. Particle size, therefore, PGEES2006/006252

decreased and made nore uniformin order to ensure
uniformty of tablet content Reductlon of particle
size is achleved Vi a connlnutlén a nechani ca

process of duci t he ze, of tlc es mh . ,
e i She 607 MBFAT0! SEurdT g, GRRRDI ngiet dissolution
cbaB&wrmx gmmnmhxzﬁsrnddndq;nan medamzdngtoandastrointestinal

téﬁé%ﬁ iéﬂ]aéa(g£8394ﬁiab t&osﬁeﬁggnoEpgggﬁgﬁh?ogolubility

creasi ng part e si'zé commi nut'ion
i hereesed dnczsi's]dramrmw farten fiog CPMALESSHOR 6/ B +SRALH
particles is usually faster than that of |arge

particles because a greater rface area_of the
etk Taoat BBAFECIIARG hoRECTRGes o hegrtm Bfiess hioh

eééE@blh@SybepﬂrhighélghtedrbmubhéosumWM(be inadvisable and
dissol 4 §P:€Q%ﬁsogﬂﬁﬁ¥%.6iﬁb%ﬁrq5%rogEé%tF9n gEmlnutlon can

%arlng y S0 ou"éet a
Ren¢repom’ degraddtacy Thseef mrfe, ththeActoraul &t r@l%cussed in

dfug, W b and O‘ANQ' sspl ubb09cg at er (L fpAS desirahkEepPivle to

decrease particle size in order to | nor ease
d@%%%ﬁ@ﬁ?%ﬁWLandhﬂHLs FRIUICETe FAYi d2g&St r BPAPESPI ngnwanted

gyxlacb @bf@g?famOﬁ&a!‘alF&kl d@ﬁ%gﬁ:@?mlh%\:il‘swjﬁfn i®s a result,
readl soluple In r oxi.at e
et P xR R B TRa Y Al FRFSEe e & arug

csmhmﬁamceelated to gastrointestina

The disadvantage of comminution is illustrated by the drug
Nitrofurantoin, an antibacterial drug used in the treatment
of uncomplicated lower urinary-tract infections. Its
absorption rate 1s dependent on crystal size. The
macrocrystalline form of Nitrofurantoin has slower
dissolution and absorption rates, produces lower serum
concentrations and takes longer to achieve peak
concentration in urine than the microcrystalline form
(Martindale). However, an 18-year study has shown that the
microcrystalline form produces negative side effects
(“adverse events”) such as nausea and gastro-intestinal
problems. Such negative side effects did not manifest in
subjects who took a macrocrystalline form dosage. (Brumfitt,
W. and J.M.T. Hamilton-~Miller, J. Antimicrobial Chemotherapy
42:363-371 (1998))

In spite of the fact that comminution is unnecessary to
increase the solubility of readily-soluble R(+)PAI, it was
unexpectedly found that reduction of particle size, via

comminution, improved content uniformity of the tablet.
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solubility is not a notivating factor for conm nution
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al ready possess high solubility, particle size
reducti on may be i nadvisabl e d even del eterious.

I ncreasing surface area by co nution can increase
degradation rates of the active. A s discussed in U S

Patent No. 6,126,968, R(+)PAl is susceptible to

dagr ag&hiodn. fDrugcgmmsnah@eS nmay absteundBego bawedte@n the

pthFQEEQ£9s££§§SEQfW§kéOﬁagéfiay CQIFhNWY ONnifSa® particle
resu comm nuti on ect the effugﬁFy andﬁiafety

oﬁléedﬁﬁg-§Uﬁ§ﬂéﬁ%epar%%%l%l§é€@an@§gé“ FmPRGERA” Point,
I prikttushess f—‘dh@lydlﬁél@s Aragd MdTofuranrigitentano’ Conner et al.

a ac ug used i.n _the.tr
ﬂbBEp %?at &mﬁgﬁgpﬂuﬁrn&p r?féCtﬁa%EE %|§ﬁ§ been determined
absorlpt | enitabgei sadepiéhdentthen BBy stodl E(‘t)sPA]]'h@n order to

cLystakkine. forneo f
g?%é%ﬁé%i%ﬁhgggﬁéﬁgog%t%%ﬁﬁégﬁé%fq%%géﬁ:es Iomer serum
concentrations and takes | onger to achi eve peak

Cﬂaﬁ?nbgaﬁyeﬂcan Heb1e éf@%\?é‘ﬁldﬁﬁé%yﬁtﬁﬂmlﬁﬁ fE®DN In the
I hdal e

ar st .ud a
| RaE LY hG L PBEF e Srisea. (i THOHULES HeqRrDy s de=forned
etheohgh(%mﬂMﬁﬁﬁﬁmﬁanéﬁd)sie@b asn dlayusien. ahdser' diffraction

gaStropbg%%s%ggﬁhep%qggﬁw%ha§§%ch§gﬁkkﬁgdsE%% %&E%%Eﬁng the
PSD. Because the large particles were of major concern, the
important characteristics of the PSD were the d(0.9), which
is the size, in microns, below which 90% of the particles by
volume are found, and the d(0.1), which is the size, in
microns, below which 10% of the particles by volume are

found.

“Blend wuniformity,” as used herein, refers to the
homogeneity of granulate including R(+)PAI particles before
tablet formulation, and can represent either one sample or

the average of more than one sample.

“Content wuniformity,” as used herein, refers to the
homogeneity of the R(+)PAI content among dosage forms, e.g.

tablets, after formulation.

“Particle,” as used herein, refers to an aggregated physical
unit of the R(+)PAI compound, i.e., a piece or grain of the
R(+) PAI. For example, Figures 1 and 2 provide photographic

representations of various R(+) PAI particles.

“Relative standard deviation” or “RSD,” as used herein,
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subj ects who took a macrocrystalline form dosage.
(Brunfitt, W. and J .M.T . Hamlton-Mller, J

of the fact that comm nution is unnecessary to
increase the solubility of readily-soluble R(+)PAI, it
was unexpectedly found t hat™ re®ucti on of particle

size, via conmm nution, . oved content uniform
FRECESDIT 2 Metsurelsnt ok For BBARTAGH FS‘ﬁLi é“@a%r%‘“ent of
sekadm et dagead; osr t henthat actngrfiogtiity dfs,t he.e., how much

mat eri,al .. _such.as_ini L] t I desired

5 '&Pgigﬁﬁgélagnﬁglﬁéggaﬁg%t#%%ﬁb%¢%t, g&iitleness,
hardness, and noi sture content (O Conner et al. Chpt.
37, Remington's, infra.). MIIling has been determ ned
to be suitable to alter the PSD of R (+ )PAl in order
to provide uniformty of content of the drug product.
Many anal ytical tools are avail able to detern ne PSD.
In the early devel opnent stage, the analysis of PSD
was performed through m croscopi c and sieve anal ysis.
Laser diffraction was chosen as the final analytica
nmet hod for neasuring the PSD. Because the | arge
particles were of major concern, the inportant
characteristics of the PSD were the d(0.9), which is
the size, in mcrons, bel ow which 90% of the particles
by volune are found, and the d(0.1), which is the
size, in mcrons, below which 10% of the particles by
vol une are

Experimental Details

Chenot herapy 42: 363- 371 (1998) ) PCYUSI0/606252
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ei ther one sanple or the average of nore than one
sanple. "Content uniformty," ﬁf used herein, refers
to t he honngene|ty of the R(#)PAlI content anong dosage
tablets, after formulation. "Particle," as
usegmﬁereln refers to an aggregated physical unit of
t Re +RPAY Pmesyéﬁp@unaampl@s kepoeee rorllging n asintishier  large,
Rgfkegﬁha For, eXaapLgap & 9WRS iL1and %fprQngSus sizes (See

hot o |c re resentatlons of various R(+)
pgﬂﬁpé?esl "R@S§Flv%fsﬁ%ﬁﬁarﬁlEE%F%?Fo#aﬁﬁhesRS@?reageasured
usedoher anin,h&fgeranao = yerasht enend . ofthBowgmeciveee measured

C e o PR 1bE LML AT OBt SOl pegtorsizer
dmmﬂaﬂesLbsem1dhéfgaotponEkgbxememmathQXﬁ&nﬂsﬁbaﬂnﬁﬂifmaction
R(JEPA' O'Eesiw[c%%t: §ﬁ”@h€ér9§i bwsng:?mce' L2108 size.

i rrequl ar shaped part es of various s
(géf@PEFf@&ﬁé 10F  papdpsiss f@ae digFBreat Bﬁﬁché@t%@@ted as

”%%%%h%@m@%%@rgfnh|5 ngén@aaiéﬁ%rénﬁéiﬂﬁltﬂ@“bﬁ¥§1%hape that

{ RETMES: 1R HEAcPTS L HEERua) PRFHEF] on IPelRcba tggn, lases
t ke firaatttibat «Hifdulactdsonz anglreiefle i give i slishveébaeliyn based
p%O%%QBIQQﬁuﬁé)Pg£$£9|%hﬁlz%ﬂlmlnatlng particle count from
the determination of particle size. The Masterizer S model .
measures particles using a single technique and a single

range setting.

The values 1in the table represent averages of two
measurements. Each measurement was taken after 3 minutes of
recirculation with the speed control at the 14 hour
position. The dilution medium was a 1% solution of dioctyl
sulfosuccinate sodium salt in n-hexane. The concentration of
drug substance used in the measurements was between 0.05%
and 0.35% by volume. The results were confirmed with
microscopic observation. For optical microscopy, an emulsion
or suspension, diluted or undiluted, was mounted on a slide
or ruled cell. The microscope eyepiece was fitted with a
micrometer by which the size of the particles may be
estimated. The results of the experiment are shown in Table
1.

D(0.1) is the particle size, in microns, below which 10% by
volume distribution of the population is found, and d(0.9)
is the particle size, in microns, below which 90% by volume

distribution of the population is found.



Properties of particles are neasured and interpreted
as neasurenents of a sphere (a sphere being the only
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addition, laser diffraction calculates a particle size
di stribution based around vol une terns, thus
elimnating particle count frdf the deternination of
particle size. The Masterizer S nodel neasures
particles using a single technique and a single range
seipi®gr The values in the table represent averages of

n]? }L 3 $reg$$ %JFI:% h neasurement was-taken after 3
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O P& VRt Tom: —ForFopt cat—mcrc Lup{\ésd;;DCIluiﬁi oo

sHePENs) on, diluted or uAdil utled, unt edOon a 16
siTeegpr Tuted zefds | The M CrgsTope _eyepi eCe was
ﬁﬁiigﬁﬁyﬁth a mcrongterl®y whi ch &% silze of5¢he 189
particlres may be estinmated. The results of the

e $er'nept are shown in Table 1 . D (0.1) is the
pé $9ctE size, in microns, bel ow which 10% by vol une

5 disémi @Ewdaimpiieof 1t hiet pdpul atident s thaundmiahdnd( ®) the drug

10

15

20

substance alters the PSD and smaller particles are thereby

obtained.

Example 2

Formulations were prepared according to the following
process, using several batches of R(+)PAI with controlled
PSD determined by the method used in Example 1:

Rasagiline Mesylate 1.56 mg
Pregelatinized Starch 20.0 mg
Talc 4.0 mg
Mannitol 159.24 mg
Starch 20.0 mg
Colloidal Anhydrous Silica 1.2 mg
Stearic Acid 4.0 mg

All excipients except for the lubricants were mixed with
R(+)PAI mesylate, and water was added during mixing. When
the granulate was homogenous, it was dried in a fluid bed
drier. The dried granulate was then milled in an oscillating
granulator. A lubricated blend was then prepared using a
tumbler blender. The mixture was then pressed into tablets
weighing 210.0 g.

Average blend uniformity and content uniformity of the
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vol unme distribution of the population is found. Table 1
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the drug substance alters the PSD and snaller
particles are therebyobtai ned. Exanple 2 Fornul ati ons
were prepared according to thel9otlowi ng process,

several batches of R (+)PAl with controlled PSD
G Bl R Red By (IR LGS (AT AT RABRG. Pl qamity Of each
epaktphentts tixc eptarfuliatidherd Ibié tatth Snyeriey M AREnY 10 Bamples

PAl I t d t ded d
V\ﬁén@t He o reésﬁelﬂ%at@{]%va\g%ﬁgrﬁb\é%ﬁ&%g el?méi/ag g?r‘ceélalfﬁ%% of each
fbaitdhb@ef dhicerfinkie rémd (rabhotat eabastihen) npbh:édrmlng an
'HPE@ %%ggyf%énaeggagalﬁ%i f&&yprb%a %gfv g@édlent in

then prepared using a tu ender m xtur
t RBR FrERIEd i R t%}@%l%lfd?ﬁ Mjoumt 00§ achyeragagredient

bl gndauhi fs@mpily tanc HONt A58 1 aHi Apbwht Yo of af&la%@bhﬁtﬁedlent
OorT eacC

term e rage blend_u formt
Db En B Redgr AR St BwaB dBE b M R by hegkAngeTéation were
sahphedethathinedr eseatdihe uppehe M IMhweiandtdomerae:
| ayer_of each_bpatch of the final blend (before
tabl eZ(mg—X)) erform ng an HPLC assay to neasure the
m—‘cf_ia‘cﬂ ve ingredient in the sanples, and
co ri r’?g t hedamount of active ingredient in each
sanple to the | abel ed anmobunt of active ingredient.

RﬁI):lggﬂ

X
In the above formulae, s is the standard deviation; RSD is
the relative standard deviation; xi1, X2, X3 .. X, are
individual amounts of the tested samples expressed as
percentages of the labeled amount of drug substance in each
sample; X(bar) is the mean of the values obtained from the
samples tested, expressed as a percentage of the labeled
amount of drug substance in each sample; and n is the number
of units tested.

Content uniformity of the tablets was determined using 10
random tablets, by performing an HPLC assay to measure the
amount of active ingredient in each tablet, and comparing
the amount of active ingredient in each tablet to the
labeled amount of active ingredient. The standard deviation

and relative standard deviation were determined as above.

d(0.1) and d(0.9) were determined as in example 1. The
results are shown in Table 2.

Table 2



The standard devi ation and rel ati ve standard devi ati on
were then determ ned according to the foll ow ng

wo b mer I n the above formul ae, s is the staPdERUS2006/006252
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results are shown in Table 2 . Table 2Results: Content
uREFetRFty of the batches tested ranged from98 .6%to
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5 umefoemidyge obf the mean) was lower than 2.0% for all of the
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batches of tablets, indicating that the uniformity of
tablets was high despite the small amount of active
ingredient in each tablet. As such, these results would pass
the acceptance criteria set by the first stage of the USP
content uniformity test.




tabl ets was high despite the small amount of active
ingredient in each tablet. A s such, these results
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stage of the USP content uniformty test.Wuat is

Clainmed: 1 . A mxture of partlcles of a

pharmaceutical Iy acceptable ~s&llt ~of R(+)

- N propar gyl - 1- am noi ndan, wherein nore than 90% of
‘Eo’t%l%ﬁﬁ‘lﬁﬂ% by volune of R (+4)

- N- propar gyl - 1- am noi ndan salt parti cl es have a size

of le t han_,250 m cr.ons ure of Ia

V\;L'er ei’h moFET™HEh 90% ofp‘?ﬁtl?o al éj)rrgounta by Jﬁlfgr]%%%?lcally
the R(agceptgivlopar gAltl- arfi noiRrﬁdtanNsatrpppagwclle@mlno:mdan,
have %f?éfé%r? Vﬁ}]cln?éstr‘ié}ff‘%e?ﬁzoof” CEONSt 31 - aﬂ&@nﬁn fgt,u&@lume of

of claim?2 erein nore than 90% of the total ahount

by volRifie) H-RIPFEY ~INAFHee4RGPr- 1534 nBprABARLSE| thave a

parti cd ps hewelas Siaarpf29dess drbar .200 microns . 4 .

The m xture of any of clains 1-3, at |east 90% of the

total amount by volunme of the R(+) -N- propargyl -

aai noiTtd@nm$atur@abtfi cjleaslnha]y,e whastg ohoge eahen td&n of the
6 m cro cany cof el ai < _
wher ei n&ts%e péhar maceutl ce‘ﬁi &ﬁnaccégt ab?le sgﬁ# 2 propargyl-1
tart r aareingigydai esalt particles have a size of less than 220

microns.

3. The mixture of claim 2, wherein more than 90% of the
total amount by volume of the R(+)-N-propargyl-1-
aminoindan salt particles have a size of less than 200

microns.

4. The mixture of any of claims 1-3, at least 90% of the
total amount by volume of the R(+)-N-propargyl-1-
aminoindan salt particles have a size of greater than

6 microns.

5. The mixture of any of claims 1-4, wherein the
pharmaceutically acceptable salt is tartrate, esylate,

mesylate, or sulfate salt.

6. The mixture of claim 5 wherein the pharmaceutically

acceptable salt is mesylate salt.

7. A solid composition comprising an amount of the
mixture of particles of any of claims 1-6 and a

carrier.



nmesylate, or sulfate salt. 6 . The m xture of claim5

wherein the pharmaceutically acceptable salt is
wore@glogtes7 salt. 7 . A solid conposition conpriBCTGSENG/006252

amount of the m xture of particles of any of clains

1-6 and a carrier.8 . The solid conposition of claim?7

, conprising a therapeutlcar1§5éffect|ve anount of the

m xture of particles and  a pharnaceutlcally accegtable

clrriefheg SothE sEFWOSIHIOE ti%dn HAEW of cl gPRPYLsing a
or 8 ,tMbeapéitcidel Iy Xtaffeqfivear kinchas anfd tiiee mlxture of
carrier_constitute.a granul ate, e SUMQsiiti Q

cl ai mB%t glCi%ss%??dag%%%%e %&%ﬁcéﬁéglﬁgce np05|figﬁler

of cIa|n110 in oral dosage form 12. The conposition

05 C!raTHé1éolme%%hﬁo%lﬂ%leﬁalofd%%%g%ff Qflrﬁln'? ?’d babket yherein

conposition o one of “cl ai ns -
mherelﬁh?h@lﬁ§P§€|@§:ﬁ%ﬁ?ﬁ%%?%ﬂﬁHQn?Qﬁ1%?&E&eﬁfconStltute a
R(+) - Ngrgpargyé: 1-am noindan salt content anong the
solid dosage fornms is less than 4% 14. The
conposition of claim 13, wherein the relative standard
deoi at Tha ¢HEDYsDEie] +9£ -NqumoPyr gyl -al-scdnmichaiosdegge form.
salt content is less than 3% 15. The conposition of

claim 14, wherein the relative .
11. The composition of claim 10, in oral dosage form.

12. The composition of claim 11, wherein the oral dosage

form is a tablet.

13. The composition of any one of claims 10-12, wherein
the relative standard deviation (RSD) of R{(+)-N-
propargyl-l-aminoindan salt content among the solid

dosage forms is less than 4%.

14. The composition of claim 13, wherein the relative
standard deviation (RSD) of R(+)-N-propargyl-1-
aminoindan salt content is less than 3%.

15. The composition of claim 14, wherein the relative
standard deviation (RSD) of R(+) -N-propargyl-1-
aminoindan salt content is less than 2%.

16. The composition of any of claims 10-15, wherein the

content uniformity is between 95% and 105%.

17. A method of treating a subject afflicted with
Parkinson's disease comprising administering to the

subject the composition of any of claims 7-16.



standard deviation (RSD) of R(+) -N propargyl-1-
am noi ndan salt content is less than 2% 16. The

wa@eovposicsT on of any of clains 10-15, wherein tPET/US2006/006252

content uniformty is between 95% and 105% 17. A

met hod of treating a subject afflicted wth

Par ki nson' s di sease conpri sim@3adni nistering to the

subj ect the conposition of any of clains 7-16.18. A ,
ptdcesd PEPCHEEpAPTNPLEPEEHIGSIA | SARMT Eh Vbnphickscomprises
reduci pgdidengarths! epsi-zecdé asphar negeuki cghbymaceutically

acceptabl e salt of +) - roparqgyl - 1- a ol ndan .to _a
o 1| crecer ot “palt Ttk UOR s g A il to
procespavticlaisn 8, ofviierss riltame 238r miclrensi.ze is | ess
than 200 m crons. 20. The process of claim 18 or 19,
wherei n the reduci n% step conprises conm nution of the
r

pi?ti cTee bFoemes phar wdednt ildal IMhaedepttdlst eczaticl ®Rize is

(+) -Npsopaiaylzod-wBngifndan . 21. The process of
any of clains 18-20, further conprising adm xing the

particles of R(+) -Npropargyl-1- am noindan with a
cabri erThéoptrorpsa griandlaie. 182.o7heopr ateseief thal Peducing

21, wherein t Lend unif.orm.ty of -t he anulate-is
betvvee%t %cgﬁlgr?fg‘% a&noém{l%élrprle at?]\f/e stf}géndgf’la%lgles of the
devi atplonriiRSD)tigfalhie breedtani¢omsailty ¢& Rdds-Nhanopargyl-

0 . '
2% l-aminoindan.

21. The process of any of claims 18-20, further comprising
admixing the particles of R (+) -N-propargyl-1-

aminoindan with a carrier to form a granulate.

22. The process of claim 21, wherein the blend uniformity
of the granulate 1s between 90% and 110% and the
relative standard deviation (RSD) of the Dblend

uniformity is less than 2%.

23. The process of claim 22 wherein the blend uniformity
is between 95% and 105% and the relative standard

deviation of the blend uniformity is' less than 2%.

24, The process of any one of claims 21-23, further
comprising compressing the granulate comprising the
particles of a pharmaceutically acceptable salt of
R(+)-N-propargyl-l-aminoindan having a particle size

of less than 250 microns into a solid dosage form.

25. The process of claim 24, wherein the solid dosage form
is a tablet.



23. The process of claim 22 wherein the bl end
uniformty is between 95% and 105% and the rel ative
WG t@adgred7 devi ati on of the blend uniformty i SPCEES2006/006252
than 2% 24. The process of any one of clains 21-23,
further conprising conpressing the granul ate
conprising the particles of —a2ghar maceutical |l y
acceptable salt of R (+) -N-propargyl-1-am noi ndan
i ndf a TG sifAE of PrEPSTiRgn 280 nPetds i ppBP@sition
sol i d gogagesfrer-m 25. The process of claim 24,
wherein the sgﬁqd dosage formis a tablet.26. A
process for preparing a solid conmposition conprising:
a ) subjectangukjbatthgof parthatids ofofa particles of a

phar maceut | cably Aqcent abbe: 52! LooLoRltl NP gpar it m (+) -

1- am noi ndan to conm nu Xing the product
of step a ) wpﬁﬁpar@alrieamt@01@d®mat@r@@mmknw¢1Qﬁa

det er m ni ng,{ BamBLkeRg WRLS @Bl tolost he G anul afes @ngarrler
d) formng the con503|t|on fromthe granulate only if

the bl end uni £8r &P BngﬁEu ?Eﬁulate satisfies a

predet er m neddetekRihingso @& t obpeapar eni®ormity of  the
conposition. 27, T gtg[oceas of claim 26, wherein the
pr edet er ni ned 9ranY an

d) forming the composition from the granulate only

if the Dblend wuniformity of the granulate
satisfies a predetermined criteria, so as to

prepare the composition.

27. The process of claim 26, wherein the predetermined
criteria is a blend uniformity of between 90% and 110%

and a relative standard deviation of less than 2%.

28. The process of claim 26, wherein the predetermined
criteria is a blend uniformity of between 95% and 105%

and a relative standard deviation of less than 2%.

29. The process of any of claims 26-28, wherein the
forming step c¢) comprises preparation of a solid

dosage form.

30. The process of claim 29, wherein the forming step c)

comprises preparation of an oral dosage form.

31l. The process of claim 30, wherein the oral dosage form
is a tablet.

32. The process of any of claims 29-31, further comprising
determining the content uniformity of the solid dosage



criteriais a blend uniformty of between 90% and 110%
and a relative standard devi ation of |ess than 2% 28.

wab@epswsess of claim 26, wherein the predet erP¢TE82006/006252

criteriais a blend uniformty of between 95% and 105%
and a relative standard devi ation of less than 2% 29.
The process of any of clains 26-28, wherein the
forrrigfq step ¢ ) conprises preparation of a solid
dosagetdBkm 30. The process of claim 29, wherein the
formng step ¢ ) conprises preparation of an oral

gsage form 31. Th ocess,.of claim 30, wherein the

of 5 CTRE GRS | OF oLt abher 2 35 U HE T RS S Sy SEeP Of
of cl ajquesl 2O¢i3lg ftinet hepltdnpdosady detrer masi ngnt hecceptable
conten f t. [ The, : -

pr ocesésonlgjt%E %:Jlocgllrgr# %anol}% uJPJf n%?é c%?rrg?‘?@? ﬁ%]‘?%ﬁ&sjf@%%f Sristies a
qual | fegedptenigwd ¢rddsad@-f orm as an accept abl e

conposition only if the content uniformty satisfies a
predetermned criteria. 34. Tlgg process, of claim
Y

. 33, ,
wier ei T'? h@TECEdSt ePhi @ &t i Pér i awh%r%l%oﬁlr’@ntpregetermlned

uni f orgg iteKifa besweenc&derind uh@5% m3by W peowess of5% and
cl ai mé&sgv\herei n the predetermned criteriais a
rel ative standard devi ati on of content

35. The process of claim 33, wherein the predetermined
criteria i1s a relative standard deviation of content

uniformity of less than 4%.

36. The process of claim 33, wherein the predetermined
criteria is a relative standard deviation of content

uniformity of less than 3%.

37. The process of claim 33, wherein the predetermined
criteria is a relative standard deviation of content

uniformity of less than 2%.

38. The process of any of claims 26-37, further after step
c) comprising a step of reducing the size of particles
of the pharmaceutically acceptable salt of R(+)-N-
propargyl-l-aminoindan of any batch which does not

satisfy the predetermined criteria.

39. The process of any of claims 26-37, wherein step b)
comprises reducing the size of particles of the
pharmaceutically acceptable salt of R(+)-N-propargyl-

l-aminoindan.

40. The process of any of claims 38 or 39, wherein the



uniformty of less than 4% 36. The process of claim
33, wherein the predetermned criteriais a relative
W@ t@adgrsd? devi ati on of content uniformty of |RPEHUS1061006252
3% 37. The process of claim 33, wherein the
predetermned criteria is a relative standard
devi ati on of content uniform £§ of |ess than 2% 38.
The process of any of clainms 26-37, further af step
c ) comsusing BteR eFOBPTI-BRTCIMHE Y stEe B fc185°Bs the
parti @rr@‘cédtad@lamwpmw aaEEptcﬁﬂJIR s}aHﬂ—pufopargyl—
R(+) ~ ngfar | -am noi ndan of any batch which does
not s %ﬁﬂg Ptredetermned criteria. 39. The
process of any of clainms 26-37, wherein step b )

fln'pr 'Z§es ci ng%%%%{léa%%e Pcf:aParéérgz&(J@§1@ioﬁ hecomprlslng a

ar maceut ly a salt of N-prog g% 11
1 amlﬁﬁﬁﬁﬁﬁﬁUtlﬁﬁlkMu?ﬁﬁQﬁR%%?(ﬁm cﬁfc?aPﬁﬁ maCeptically

39, wheseidy duer edugang step CORPA) sESpibbhirggltheaminoindan
partlcles of phar maceuti ca accept abl e sa
R(+) - %@&M B Branaan 2rg1008 2o caains Ph-40.

pharnaceutlcal conmposition conprising a

t herapeutically effective anmount of a pharmaceutically
acceptable salt of R(+) -N propargyl-1-am noi ndan
prepared by the process of any one of clains 18-40.



