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WO 2007/ 082809PCT/ EP2007/ 050144 PHARMACEUTI CAL
COVPQOSI TI ON AND PROCESS The present invention
relates to a novel formulation having as an active

ﬁ@g@%@%@t t he hydrochl ori de salt of PCT/EP2007/050144

ro- 6- net hyl benzoyl)-4-[(2, 6-
di chl or obenzoyl ) am nol - L- phenyl al ani ne- 2- (di et hyl am n
o)ethyl ester hereinafter 5referred to as R 411. R411
has activity in the treatnent of asthnma. R 411
is available in crystalline formand has pH dependent
physi cochem cal properties in the physiol ogical range
i.e. solubility, stability and perneability. 10
I n addi ti onPHARNEACEE &K SIMIPDSITHON SN IR PROCESN
depends on the type and concentrati on of counter-ion.
R 411, which has an ester linkage, is also prone to
al kal i Tree predend ipedrdiopatlatds pHe6)vel Tdrawuioddpyingeas an active

physi co- cheni cal , propert.i d limte reahi | b
(b BRdySlen B! Pl VR RIS Lo
biiearaddeabbyjdrinef- L {phiesyla - dicByRanad jetyl bstey hbreinafter
various ani mal species ranges. from GWPﬂéi n m)rhkezs) to
2wderrechioran B Aid Rebidshas aetuin hadeatmpptpl asthma.

pH dependent physi cochem cal properties present

uni que chal l enges to the fornul ation scientist. For

drugs Rt i iglavaiiable inarysialliee farm anshhaopldisiepengeningd

YA S 550 by o

bpeawadbiliapi | ity includes reducing the particle size

of the drug, use of cosolvents or conpl exi ng agents,

di spersing the 25drug in hydrophilic matrices, using

l'i pi d |nagRdioAny ¢ Hiskd ot edalulsng e Red siuglio 88pends on the type

sel f-emul sifying drug delivery systens,

nfkq BRMRANTABEE Of REEFTHEP- syst ens and solid di spersion

and nol ecul ar di spersion and has been source of

several literature articles and patents, e.g., Choi .

et al . RBrtigwibeh hasrem eseElinkage.is [2lspayreng to Q%E@JQUMP'YSIS (at

B8k (45 EEetiingns gyl lemCa e s AR IRk Bormoabily
6(%&20‘%55{2/5%}’ (eBult @ BROSNd Vidiable oral bicavailability of this compound.
200710, 9PCT1EP20071050144 2 e o 1
P BAVRIEEIRY IN (o oL A B PeGsdanaes ) B £ Terdkeysh to 20% G
Oftty afilBlo§$). t he | ow sol ubility but also limted

stability in the gastrointestinal fluids. Therefore,

requi ring formul ati on approaches which w ||

circu 3 i chBek e

ot o SR Gy Ot PP LB Rende i doon B plEories present
sanighé chaliengas W therfogoeiaiensegnisl. Tordrugs withdigselution rate

PR @bty g bio BRI F beedifys R gnitband iRt he
33énckaBaPprodhaswee, to imprayei the vavaitatiliy inaudesgeducing the
TR P BRSPS Peb b aqeape asoorang e
Fariighe hiyarophilit hedtAcés usihgiid baseddruptdeliedrl eybtears such as

10t he c?{gm’ cal stability of the drug or inpraqving.the
f gticeHREBn0 S AEBesY SYHEMar TIETOaRASENS; FFAIgEYbe Ry and
:ﬁgio&ﬁ%‘eﬁfi% a?:H;md)I%E@IﬁF bi%Fersion and & hér S&Urcé BPr ove

Ity of the noisture sensitive drugs usin

[ sﬁ\@maﬂtera‘@@ ad&q_lﬂssachp@{;egtﬂ, esedohofgé al.,Drug Dev. Ind. %harm., vol
S96AbY, AVeEERUPLARH VRKBELE., BRF. J #RLfRCand Biopharm., vol 56(3),

453-459, 2003 and US Patent No. 6,632,455.
YN/12.10.2006
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15 anhydrous indicate that this formof |actose has
tendency to absorb noisture at higher humdity. Due

to this noisture attraction, |actose anhydrous is not

vi ewed as a favorable excipient for fornul atlk(glgEPZGO’?‘/ﬂSOlM

WRFIETH? sensi ti ve drugs (Patgl et al., Int

Pharm , vol 264, 35-43, 1s:1-2¢% 2003 and Eur, J.
Pharm And Bi opharm, vol.46, 177-182, Is: 2, 1998)

ot St el S VRGBT A MR 98By e o e

D&Hesfdl@cbl% AT alBBi iFhitdce steiitaire the Igasmntestsyal fluids. Therefore,
Use of ProSolv as a conpression

goMENg SnEIaky HAPRIAFTER M@%W'?SFFWV%U&OW rRgoblems. Use of
m ety tﬂ‘imb%\fe fH‘e blBﬁvdilﬁﬁth Q&@d &P IMeoad %oluBﬁlty has been

rocrystalline cellulose and colloidal silico
djoamrrwetectlr‘atl‘@ohteatam (Rasisly gimtlug- Bd@am) fgi, vol 65 115-118 and
! t , th
SR PR3 esh g Ao Howove, rer
aw&pwdtmnlm thef itecatatel thaheppldxsmersearpimgiong the nelpagilability

and | s consi der as fur r_enhanc [

iAsspiie dhe § Weédf%%ﬂ‘l”ﬂ?” Hgﬁﬁg%orgf ﬂﬁ’%‘sg .rﬂeﬁtrb% %f l(tjs effect on
Ithe @hsmidd GtamiRg of THedRgldr ipProvagnetie monteffe@s pcmme biethe drug.
processed by several nmeans. However to get the

nﬂ)@sﬁﬂmﬂﬁwﬁéﬁﬂﬁ&@? PagisOhPAVMETIN | i ty perspecti ve,
an‘intimate m xi ng by methods such as nelt

granul ation and nelt extrusion is preferred. The

ut| |i o ddrthesvienzibvefthe heigkilitye oh iiq)ieeishiee S588iHve drugs using

{glr bflglt%e dCﬁgﬁjLéqglsgiotsgé ZEH‘]E estclr%:[nrb fcgersoﬁ%tﬁ)lt‘vo%&r@'rl‘nkyfor lactose

saﬂqutoueen nﬁrcatmm trn;s f@dns of tamm,ﬂmtnﬂse’@naé’asssm abpgorptmoisture at

I-]EJQEQ)'&U m:gﬁyé Eugetp glfna F‘éo'fstlufﬁ ?’ET%C{[%H aqgﬁ? gér‘éﬂdorﬁﬁg %Zr)ct viewed
thes kidrhRk xBRertdbr Bimbialihg ynoMtaregsnsitivetdregs a%meloét al.,

R411 formul ation its advantage i served . d t
chitemeitod:ifsdr BROB RO o T ADE P vol.46,
Sﬁaibll 2"’“‘L SCBF?ﬁ‘a bfb' PieSkiterature ddtBe tih HifdI@ReH ©f lactose

prOVI ceutlc conmposition, in oral dosage
famhydrmfs lmmm ’i:olrmula;bﬂb\ma\f%é@ hgc BRMefisial dor moisture-mediated
per f nce, i.e., enhanced bioavailability and
88@@@ ‘food effect. The conposition conprises from
50 my to 10 400 ng of R411 in a unit dosage together

\rlrmefth e R b shRE ol AT o d QR L AN BELMNRACEY similarly its

ofy 6ﬁfydab¥erexﬂhd0| %ygcélucmlﬂSrePr of5olitg. swﬁm(ar) canghonents,
Lact ose "Anhydrous to get ajded benef]t

smigeparysialing callulosaiane eliewal skewns dioxideds Lﬂ'\“é’ established (Drug

%Q\Y I BSPﬁarﬂh%’gF?g m] 3989, I‘éqm%@h)t Howel/eF :t@é@l'll!yy[o influence the
mnisterin nmpri ses, based on the

t dissolutie §tabllkbsf etspecsaumpbaufamﬂblef We¥h i S0 PEE Nainding and is

of R41 sis from about
oy GRS ot %ﬁg‘r@e%?ﬁ'n%hom AR > ' h ook
ProSol v SI\/CCBO(r) and from about 20 to 60% of Lactose
Anhydr ou I Ist as t ' '
pr ovi d&?ﬂéi ctgﬁpU§?t? lpr@qgsgmlgmn?e ﬁ%@ |’§.eta¥§§r fpdidded. The R411
Kﬁcﬂgkérﬁéﬁ%lxtures can Her prcabsad b jQzeﬁGrd& onek3. pvadver to get the

chloro net hyl benzo I %ﬁ 6- . ing b
dmwlnw’@b@@mf '%\‘?éﬁw [Hhechie. apRtIRJAIR AYXing by

)ﬁ'lbn%ldgsén%ﬁom gL @aﬂﬁlaﬂ@n Zdandit @Rtrasifm by pYLﬂé@&E The utility of

basi's % of pol oxaner 18 C)
fs&)mraiboﬂtthese otezbnigues phas dwead estadiighashtin C%‘ﬁt iR Their
2% col l oidal silicon dioxide and 98% m crocrystalline
cellul ose having a particle size of 50 mcrons and d)
fromabout 0% to 60% of Lactose Anhydrous. 30In a

second aspect, there is provided a filmcoated tabl et
havi ng a conpositi on which conprises 3a

N-(2- chl or o- 6- net hyl benzoyl ) - 4-[ (2, 6-
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(di et hyl am no) et hyl ester Pol oxaner 188 Povi done K30
Crospovi done (intragranular) 318.00ng 114. 00ng 6. 00Ny

6.00mg Fumaric aci d30.00ng Crospovi done

(extragranul ar)6. 00ng Mannitol;93. 00ng Tal c18. 00ng M.

St earat e9. 00ng Total kernel 600. 00ngy Inathird
aspect, there is provided a filmcoated tablet having
SUpEDiTpibS bvénothsir roathodspefi gresulation for moisture sensitive products is

2-chl or 0- 6 et hyl be - 4- o
A AR BRarE T3S ab £ B e, U PRATTSSi ol 18, 7 4778, 4571, 2002).
BEW%le TheTRBEGRMIMIEE GEPaNaHAaGe only to the initial chemical stability
(rntragranul ar) 8. 00nmg Pol oxanmer 188136. 00ng Lact ose

whérpasaosthescasengf Réddr iccmalatiesoitoeryantaoe . ahsegred during the
;%ro?os’r1[g);or\)/elr‘i-jood1 &t tgi‘%étill"l i ﬂﬂH‘l & a.§s&9{?& stability which is non-obvious. .

The disclosure provides a pharmaceutical composition, in oral dosage
form, of R411 with improved pharmacokinetic performance, i.e., enhanced
bioavailability and reduced food effect. The composition comprises from 50 mg to
400 mg of R411 in a unit dosage together with pbloxamer 188 (Lutrol F68®)
manufactured by melt granulation or melt extrusion methods. The use of
secondary excipients such as ProSolv SMCC50® and Lactose Anhydrous to get

aided benefit in the stability is also disclosed.

The disclosure provides a pharmaceutical composition for orally
administering R411 which comprises, based on the total weight of the
composition, from about 50 mg to 400 mg of R411, and on a % by weight basis
from about 5 to 40 % of poloxamer 188, from about 1 to 20% ProSolv SMCC50®
and from about 20 to 60% of Lactose Anhydrous.

In a first aspect, there is provided a composition in a unit dosage form
comprising

a) from about 50 mg to 400 mg of N-(2-chloro-6-methylbenzoyi)-4-{(2,6-
dichlorobenzoyl}amino]-L-phenylalanine-2-(diethylamino)ethylester hydrochloride
and on a % by weight basis b) from about 5 to 40 % of poloxamer 188, c) from
about 0 to 20% co-processed excipient containing 2% colloidal silicon dioxide
and 98% microcrystalline cellulose having a particle size of 50 microns and d)

from about 0% to 60% of Lactose Anhydrous.

In a second aspect, there is provided a film coated tablet having a

composition which comprises



Co- processed exci pi ent containing 2% col | oi da
silicon dioxide and 98% m crocrystalline cellulose
having a particle size of 50 m crons40. 00ng M.

St earate8. 00ny Total kernel 8{0.00my 3b In a fourth
aspect, there is provided a conposition conprising

N- (2-chl oro-6-318. 00ng net hyl benzoyl ) 4 [(2, 6-

di chl or obenzoybani no] - L-phenyl al ani ne- 2-

(di et N2ohlom)-6irhgthyteneoylPdl-l§2 Srer 188170. 00ny

Lact ose anhgdrou 100.0ﬁg3%é;o ovi dane25. 00ng Fumari c

g(():/ci) Sgﬂ%@fﬁ e .)@6’@59. I dgiy ?Hg?;o/.'opng cont ai ni ng

cel | il RO C® T7e of 50 m crons o 00

Tal c15o@@amer 188 114.00mg
Povidone K30 6.00mg
Crospovidone (intragranular) 6.00mg
Fumaric acid ' 30.00mg
Crospovidone (extragranular) _ 6.00mg
Mannitol 93.00mg
Talc 18.00mg
Mg. Stearate 9.00mg
Total kernel 600.00mg

In a third aspecﬁt, there is provided a film coated tablet having a
composition which comprises

N-(2-chloro-6-methylbenzoyl}-4-[(2,6-
dichlorobenzoylyamino]-L-

phenylalanine-2(diethylamino)ethyl

ester 318.00mg
Crospovidone (intragranular) 8.00mg
Poloxamer 188 136.00mg
Lactose anhydrous 228.00mg
Fumaric acid 30.00mg
Talc 24.00mg
Crospovidone (extragranular) 8.00mg

Co-processed excipient containing 2%

colloidal silicon dioxide and 98%

microcrystalline cellulose having a

particle size of 50 microns 40.00mg

ivig. Stearate .00mg

Total kernel 800.00mg



Magnesi um st ear at e10. 00ng Tot al Kernel Weight710.00ng
Fi | m coat 20. 00ng Total tablet weight730.00ng In a
fifth aspect, there is provided a conposition
conprising N-(2-chloro-6-79.

nmet hyl benzoyl)-4-[(2, 6- di chl'or obenzoypam no] -

L- phenyl al ani ne- 2(di et hyl am no) et hyl ester Pol oxamner
188 (Imid foatth28p8eitighéieds poovided eXxdBpusititav Colopssing

K302. 28 ghesi ym st earatel. 14 Total Fill
Wei ght 1%%&5 gel atin caps%é@“ 4ongy Tot al
capsul e Vt‘ﬁétggfbg’&o??ﬁq&@ a sixth aspect, there is

provided a ¢ osItion conprising
N- (2-chl mmlﬁr-obbazogamm@ﬂhyl benzoyl )-4-[(2, 6-

di chloro m nol ; L-phenyl al ani ne-
2(di et hyﬁ-aﬂll%‘?%\ﬁ?al?ﬂﬂﬂ %ster Pol oxaner 188
(m |1 ed) kdpadRa@ino)ethyl ester

Poloxamer 188 - 170.00mg
Lactose anhydrous 100.00mg
Crospovidone 25.00mg
Fumaric acid ' 30.00mg
Co-processed excipient 40.00mg

containing 2% colloidal
silicon dioxide and 98%
- microcrystalline cellulose

having a particle size of 50

microns

Talc 15.00mg
Magnesium stearate 10.00mg
Total Kernel Weight 710.00mg
Film-coat 20.00mg
Total tablet weight 730.00mg

In a fifth aspect, there is provided a composition comprising
N-(2-chloro-6- 79.50mg
methylbenzoyl)-4-[(2,6-
dichlorobenzoyl)amino]-

L-phenylalanine-

2(diethylamino)ethyl ester

Poloxamer 188 (milled) 28.80mg
Crospovidone | 2.28mg
Povidone K30 2.28mg

Magnesium stearate 1.14mg
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Crospovi done9. 12ng Povi done K309. 12ng Magnesi um st ea
rated4. 56ng Total Fill Weight456.00ng Hard gel atin
capsul es104. 00ng Total capsul e wei ght 560. 00nmg 5A
preferred conposition conpri ses from 300-400 ng of
R411, from about 10 to 25% of ™ pol oxanmer 188, from
about 2 to 4% ProSolv SMCC50(r) and from about 30 to
50% of Laustaidell Mdbigtt ous. A nost 1pdd0enged
conposition with regards to key excipients i s shown
10bel ow: W@ﬂ?i%cgm‘ﬂ%rrer 1881§2rﬁgim@mt ose

Anhydr ous228ng ProSol v SMCC5040ng 15 WO -

2007/ 082809PCT/ EP2007/ 050144 4- dosage form which are
known i n Tidtal papsuleaweightol oxandb1888ng Lut rol F68(r))
Is a block copolynmer of ethylene oxide and propyl ene
oxide and is listed in the NF nonograph as pol oxaner
188. |RY gxMBRisecl ey Rl prabidedidcégesitisngentdrising
nol ecul ar wei ghts, nmelting points and hydrophilicCi tg/
and are dWif@shlojodised in 5 the pharnmaceuti caf18.00m

formul ations as wetting,agents to inprove the

bi oavai | éﬂ?ﬁyﬁ?nz.oy%ﬁlé@z%re suppl i ed by BASF (NJ,
USA) . Thejithibfdblenz6Pljdmingged in this invention has
nol ecul ar wei ght in the range of 8400 daltons,

mel ti ng pgebhenyalagings4aCc and HLB

(hydr °p‘hiie{bﬁﬁ'ﬂ'gmgé{'ﬁ/' Rglsance) of 18-29 and the .

average p e si anging from1 mcron to 500
m crons. Pdlexathiel 188 (wiltdd)R411 in the fornmul 416RIMY
presents a unique situation as it provides a sl,0

di ssol vi fgfosaPYIdRNehan t he conventional tabl et “arfd"d

yet pr ovi@&ﬁ%{%@i@b bi oavail ability for a druggtfphg

has unfavorable solubility and stability in
snal | - i ntiaghesiunFsteatadenor e, this phar maceut i 4416mg

conposition also,.mnimzes the effect of foo
pharnacokﬂﬂ@?#@%@%rnance of the product. %;grbdnl?é
pr eferreq_lgllaygélgﬁfl, chpsieef 15 pol oxamer 188 i194{00mg
particle material to achieve intinmate m xi ng.. _The

ot her norTaefal capsufeaweights of secondary choi §60.00mg
include Vitam n E TPGS (East man Kodak), Gelucire

44/ 14, CGelucire 50/13 (Gattefosse, NJ), Solutol HS15,
pol oxaner 407, pol oxmaer 338, Lutrol F77, Crenophor

ot ok o irmpoSE9h cotmhees Hoph 0B e . fom avout
s O
ey ?@%Og&[rﬁ,gﬁg?ﬁgﬁ@go%# Plio 4%EMroSbink McCS0p and from

Hisb i 300toBENtaf LertayecAshydroasd and carrier for
phar maceuti cal actives. Due to its hygroscopic nature

it is not recommended for use with noisture sensitive

mat er h dhost FRURYEND ESmbBbifioR With! 1@4afds to key excipients is shown
below:

R411 318mg

Poloxamer 188 -136mg

Lactose Anhydrous 228mg

ProSolv SMCC50 40mg

Other excipients such as disintegrants and lubricants and fillers can be

added as needed to improve the manufacturing and/or performance of the
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 pRelasiasveighls

25case its hygroscopicity inparted the inproved

di ssolution stability as it serves as a noisture

scavenger. ProSolv SMOHr) is a co-processed

exci pi ent contai ning 2% col |l oidal silicon digxi

V330 %PW?:?cryst al line cellul ose, The individu f,"rx%ﬁzu@ﬂ%mu
excipients in 30 the fornul at |4on neet the USP/ NF

r dosagecivemtwehich are kns\u@m iredpiiyr GrRSPaledamer 468i(l-ultl 67687 is a

- Blosk 2o TR of SN pTtart BlogPBlo S i IERREN ih e N7

Nhiohegrapht akl poiexaael ulsgs ePdloxantds maer anaulashm iBOwide range of
.m crons, resgect i vel Pr oSoI

g@lpgﬁqa% grﬁ'gﬁ@glgx igﬂd 5'1"%1 comngonly used in
Uiid piafmaBelitit@y Rﬂ%lét%h@@s%étﬁﬁ% 'a?er‘it@tto ffipidvashe bioavailability .

conpressi on ai d al so pr oge t he

dTkep ks isoppliccady BASE 01J,tWeAbr Eaac,LﬂJtFO’frﬁ5§ pgedyin this invention
o o

SHSREI A IGh I 98 lde 10D R0 AT BS54 an

hBHABV(ahydrmﬂer[lceI[pcmhnm belancen off 18-A2 antbrthe eavenage iparticle size

he h |caI stabili by. the u .. CO=.DI S .
JFRLRRG™) R 1, B0 il dHe, 8 ol RSG50 e rormutaton
Tb@s@ﬁfs&’ﬁetﬂm@ué’f@tnaﬂom@Seltfmbﬁubata ermwrm;esbwmgwmatnx than the
contain other pharmaceutic ccept a L%’ pi e
seRveasopalngeles and V?%P@V'C*a@sa%gﬁ?rz%@@’a' H'SW s¢ § that has
ahl‘ﬁ%w ol | ﬁé\ﬂbﬁty OERNULRLIRN fH dSmall-irustteds FuaRérmore,  this
the |r1ke. menbrane coating may further contain
opharmasedti¢alg coxpiopitiont Alsucminigizesadhei effgct Hfgriepd son the
géh% %@ﬂﬁ%ﬁ%%foﬂqﬁn&é e tpg f]:grg&h’t?' C?hé’g)rgf}égrgd physical form of

anount’'s [1ze
cpoiskarecetiss i foe partibermatedabiotachieve ontireatetngiximanil hé péher non-

b B IS L BB B8 IR My {32 2B (Eebtrhiin Kodtak),

CG@HJd‘r@tM?m V@élhcir@@()pkﬂ yhEtdfos alli nsoluaﬁ e181z5 poloxamer 407,
anpl es 15 of plasticjzers that ca

a@%’@?‘@&ﬁb 3367 Lwireingr7, r@@mqnﬁwrﬂ%‘i%wgﬁ ﬁ@eé“ Crpse dipalmitate

p aloY&Soks hygtlgyl ene gl ycol having a
n%&g%!d?rgrgev\m ght e(f@qabout‘»zoo to about 1,000, dibutyl

pht hal ate, di butyl sebacate, triethyl C|trate

o Seor BRI IRE Y pred 1 Gad bngied iy usitor omy
e!rmraatlorml e(el}}csial‘r?dangs)a_ttama @arrmtet_)n/ly uhec: a2 bdikigl agemt,compression
can manuf act ured on .convent | , . o

ealﬁll %ﬁ:ﬂmer %5 gﬁﬁgﬂ@qqqtlpﬂlga@aﬁ? o[ﬁ@%] 0 @s%)h%b%ﬁ)r%c nature itis not
f%ﬁgbmdﬁdlﬁe gggwm moiRture sevsitihe matdrialstovedved ibthis part;cu[ar

\PRSE %hfﬂf@S@%%mp@@ﬁ%pﬁ%wﬁ dissgiutinn siaith 26y erves as

agi-npbikd %gam ne- 2- (di et hyl am no) et hyl ester
hydr ochl or i de( 411) WO 2007/ 082809PCT/ EP2007/ 050144

6

ProSolv SMCC® is a co-processed excipient containing 2% colloidal
silicon dioxide and 98% microcrystalline. cellulose. The individual excipients in
the formulation meet the USP/NF r_equiferhents. It is supplied by JRS and is
available in two grades; ProSolv SMCC50® and ProSolvSMCC90° related to the
different particle size of microcrystal[ihé cellulose i.e 50 microns and 90 microns,
respectiveiy. ProSolv is used in the pharmaceutical preparation as compression
aid. Its utility in the R411 formulatio.h is not only as compression aid but it also
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2-chl or o- 6- nel hyl benzal dyde (10)

2-chl or o- 6-fl our obenzai dydeHCl . H2ZNCOOWe

4-ni tro-L-phenyl al anine Me ester - Step 5
internedi ateStep 4 internedi atte WD _

2007/ 082809PCT/ EP2007/ 050144 Preparation of Step 10
product 2- Chl or 0- 6-f | uor obenzal dehyde was o
liestps iraproviet therdissslyliambtability of theiproslust. Téfd sxa sorprising finding
prepare the correspondj ng i internedi ate.. After .
Sordlorite aPEHUEy diS: SNPWE | bIPSeacks dIF rrdAgiee s compression
&Hr&&t@ﬂsﬁ% RoviEler, Wedrdlis il P8R0/ 6f B GRpRiveliidtdin the physical
chloro group was achieved by treating the imne = 7
dtabitityenyi dhe wséehol. do-prptesatdnexcipienteMatheri nhamFits  individual
| m ne group was hydrolyzed with dilute add and the
CABPPRFBE6- met hyl benzal dehyde (10) is extracted with

hexanes and the step product is purified via vacuum

distillation. Preparation of Step 3 Product_ 10The i
2- chl Bhe- polymerig beatrid dedtgddormolptios  Hawi iiethef o contain - other

-chl oro0-.6-, net hyl benzoic.acid i r edi 1 ' .
ST RER SR SeB P ChehS 'S TRl Bk, stavizers,
SBHprkiore did)dubheastesigradulatibd didseflonacids) and ithe like. The

tol uene. The trace anount of water in the reactiaqn oh
mieRthigee | soatingbvaay biurBt cantan sether afpafingrexcipients such as

o R ol UL . L _
SRS ot SRR AP BREPTIR BoleBer such ateials and
the divoemitd Yo Cse rutiided ndre Sbesidéredcdothewittdrdhgl art. In order to
chloride is charged to the toluene sol uti.on of desirable t
DinImIZs: BAEANG NS SWpibre OEEmenrans GqaUadnL s giten, desirable to
%ﬁ{z@lé’ @Ia%ti@iggf"m c%b&'ralﬂ'gﬂ'voﬁf thd pekAcdSodtiRlyhaterial. Examples
er concentration by distillation, water is added o
dfplgstiviedrs tthat earcbe sised ah pccotdance adth thednveslisan inglde: triacetin,

o p5bets Uil AR el dBigh of about 200 0
é@cﬂjtf{ 20b: iR BhiRBIAE, BB setsicate, wigte titrtedeegatable and
et hy

acet ate and aqueous sodi um hydroxi de. The .
méeral aifs, fattycacigs or éathbycid igbycadigiesicd ot C w fathy asidbed
sodi um bi car bonate solution. After conpletion of the
reaction, the batch may be filtered using
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Product The Step (3) pr.oduct S rogenat ed over
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heating to give Step 4 internediate. After renoval of

Example 1

N-(2-chloro-6-methylbenzoyl)-4-[(2.6-dichlorobenzoyl)amino]-L-
phenylalanine-2-(diethylamino)ethyl ester hydrochloride(R411)

The following reaction scheme and steps produce the fitled product:



30 the catalyst by filtration the Step 4 internedi ate
THF sol uti on was cool ed, conbined with

2, 6-di chl orobenzoyl chloride and aqueous sodi um

hydr oxij solution. After conpletion of the
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solution of free amine. The batch ig tested for t S PUG, THF

content. = 15 heat dd,
subsur f agq |t|@n of gaseous [hyd ahl grH e
di | uted Wi ) gas to prleci piitatle the des
hydr ochl dri al jhe end produét (8). The ba
i s cool eg F iltratfi m#-vhlmmﬂsfheu"d ith
i sopropyl| acetate and dr ed. The en duct| maycibein” ~cooMe
del un'ffé%* %I?I ons| made by

wet  Gterrdy The R411 drug prof o

can b 3r,z,tanufa(:tur

Jy c®nventilonalstepgt granul &

met hog. A typi cal RQsi tion and et hod of

manufactlre are 25 ill'listrated bel ow. The wei ghed

quantities of RAldeysRRhReANer 188, crospovi-done, Step 4 intermediate

povi dong, K30; mannitol and fumaric acid are placed in

hi g ear gr anul ator. The cont ent s=are” ‘i xed with
ad_gross screwedtd &t medi uni spéid f\d

The reqlas%ed amount cragf\pur AR

egd-b I ihr@ug d=qui d

feed port while 1t ﬁgi &Y. The m>r<‘|\hg 3

continues 3@ UMt ™y gei"aijPdRW’gfql on end pou ng, ,b%@@@\

on the powel colsupti o Fagailil’g is achiev Qt

obt ai ned granyl € are del unped by Fitz mlﬁw‘a

sl ow speed e del unped granul es are dri ek\a.t\ 35C

by fluid bed d™MAng until targeted WO

2007/ 0828Q3R6dkEP20071050144 9 noi sture chFgaengducll(gpn

reached. The dried granule sare mlled by Fitz ml

to achi eve uniformsize granules for further

processi ng. These granules are m xed with external

exci pients such as crospovi done, talc and nmagnesi um

stearate by

O
Me

\




10

15

20

25

30

bl endi ng in appropriate bl ender. This powder mass is
conpressed into tablets 5. using appropriate tabl et
conpressi on machi ne. The conpressed tablets are
coated with the filmcoat shown in the fornul a

b
WRPHY " BHPr opri ate tabl et coating equi pnent. W%EPQF{W“"“

wet granulation is feasible fdr this pr oduct , |t IS

NPregaratiohlo¢ Sley 10rpduent i al stability concerns and
processing chal |l enges. The aqueous wet granul ation of

this psegugh- @ﬁlﬁﬁ@ﬁéﬁz%l&ér@ﬂbmé@%acf@ﬁﬁtﬂ% BUiyREnine in toluene

chal | enges due to 10 narrow granul ati on _end poi nt
| atddgx & prapare ths cor esjqogdmgamlr@mir]@qzrm@ég@tecégg@@oncentraﬂon by

PGPS el HRPEE L B S SR BN BRange of e
gmam\grgmewésnaclatgvm%)ari)'emnhel infogainternaadiale with 1.4
0 vi do Mannj t ol I T y
aifdleRs M iREl REFAR ihesiflirybR ot ietFuiagig acd and
Sbh%t @&hlbm-tihnétﬁk/rben,@ﬂb@lﬁﬁm (1) ds epiradtbd avi)hlAeihes and the step
Aquacoat ECD302.18 Triacetin0.82 Total 620 WO

oPodugds gudkecryigrasormaslaioA0  Granul ation Bl endi ng

Lubri cati on Conpressi on Coat

Preparation of Step 3 Product

The 2-chloro-6-methylbenzaldehyde (10) is oxidized to 2-chloro-6-

methylbenzoic acid intermediate (11) in acetonitiile using DMSO/NaCIO.. The
excess oxidant is neutralized and the desired acid is extracted with toluene. The
trace amount of water in the reaction mixture is removed by partial distillation of
toluene. The toluene solution containing the 2-chloro-6-methylbenzoic acid
intermediate (11) is directly carried into Step 2 reaction. Oxalyl chloride is
charged to the toluene solution of 2-chlore-6-methylbenzoic acid (11) in
presence of a catalytic ambunt of N,N-dimethylformamide (DMF). After
concentration by distillation, water is added to quench the excess oxalyl chloride.
The resulting solution of 2-chloro-6-methylbenzoyl chloride intermediate (2) is
combined with 4-nitro-L-phenylalanine methyl ester hydrochloride in ethyl acetate
and agueous sodium hydroxide. The reaction is completed by the addition of a
saturated sodium bicarbonate solution. After completion of the reaction, the
batch may be filtered using diatomaceous earth. The layers are separated and
the organic phase is washed with water. Ethyl acetate is replaced by toluene by
distillation. After cooling and diluting the mixture with hexanes, the Step 3

- product is crystallized, collected by filtration, washed with hexanes and dried.

Preparation of Step 6 Product

The Step (3) product was hydrogenated over sulfided PY/C catalyst in
tetrahydrofuran (THF) with heating to give Step 4 intermediate. After removal of
the catalyst by filtration the Step 4 intermediate THF solution was cooled,
combined with 2,6-dichlorobenzoyl chioride and aqueous sodium hydroxide
solution. After completion of the reaction, the Step 5l intermediate is treated with
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Hi gh Shear Granul ator Del uming Fluid bed drying
MIling (Co-m Il Blender (Binl Blender (PK or Bin)
Tabl et Press Film Coating Machi ne Extragranul ar
conponents Mj. stearate

WRWPBBFP opyi et hyl cel | ul ose, _Titani um di oxi BSERRRT0S0144

Blue 2 Lake, Nacetin, and Purfgfl ed water Exanple 3 5
Fa gudiadha) psrinodef érwdws smeildm byanouidat remultingentibe hydrolysis of

I
nrg t r?r%g'%é_%qﬁtr;g‘%wtﬁ& SQW& wnﬁ%@?%%?g%%‘i ntgr%e a8biified with
Rir&HiorfO BBRIS ItHeO RIgUSo N Py i 1B édprirdtadl @@ﬂhietdrgamc layer is
nmenuf act uri ng process is presented in the schemati

Twasheshwithaalen nfiter spkasing BiesTBE ansk cqﬂqsﬂtrgmp} the isopropyl
9% stk S\) efétll[e{tilgw %@%@ed?% Tbr‘oﬂgc’t i@ér%tﬁﬂlza@' &ekied, byl @liration,

conpr éssi on and coat he wei ghed quantities of
Redshedmaricoatriese hisSBatenial isrspvate ddiidseprapylagpetaiel ar)
are placed in jacketed high shear granul ator. The

PRk aticn B B&sp BiFrbduepel | er and chopper at medi um
speed while the tenperature of the jacket is

i ncr eas edyille 6f B BLArBGudC- MRtRAarfho iy chittide hydrochloride
(1 equivalent) and sodium carbonate in DMF is heated to ca. 45°C. After
completion of the reaction, the mixture is cooled and combined with isopropyl
acetate and aqueous ammonium chloride solution. The adueous phase is
separated and discarded and the organic layer is washed with DMF and water.
The batch is diluted with isopropy! acetate and concentrated under vacuum fo
give a solution of free amine. The batch is tested for water content. The batch is
heated, followed by subsurface addition of gaseous hydrogen chloride diluted
with nitrogen gas to precipitate the desired hydrochloride salt of the end
product(8). The batch is cooled, collected by filtration, washed with isopropy

acetate and dried. The end product may be delumped or milled.

Example 2

- Formulations made by wet granulatibn method

The R411 drug product can be manufactured by conventional wet
granulation method. A typical composition and method of manufacture are
illustrated below. The weighed quantities of R411, poloxamer 188, crospovidone,
povidone K30, mannitol and fumaric acid are placed in high shear granulator.
The contents are mixed with impeller and cross screw set at medium speed for
about 2 minutes. The required amount of purified water is added by spraying the
water through liquid feed port while mixing the contents. The mixing continues
until target granulation end point based on the power consumption reading is
achieved. The obtained granules are delumped by Fitz milling at slow speed.
Therdelumped granules are dried at ~35°C by fluid bed drying until targeted



powder is intermttently mxed until the bed

tenperature reaches 50C. The 15 continuous mxing is

started as the bed tenperature reaches 50C to assure

uni form nmel ting of the pol oxaner and unifor Bepepo70s0144
WOPAHIFE on. The mixing is cogtinued until targeted

granul ation end point is achieved with regards to. .

povisiure YENtR003/regctseh AtE/dardmyanye gam milled by Fitz mill to achieve

consumtion o I byrPARS B mixed with

tuﬁlﬂfﬂ%rﬁﬁ Spanilos %'?’ﬂg{hﬁlﬁrég%%% “anu ARG cool ed’

igxtdrhall exdipidnit saoti &ntcrespostidonendalc Tard coagregium stearate by

les a i t h Fit ' t. ' .
ey eanopuate PeoSht s BoPish S gt into tablets
QAR bBpropriataTiatsieh \Woinprensicr medchineci Phe ndosnsecdedatablets are
crospovi done 5 (extragranular), fymar

, i.c acid, . .
RoeRsl with thel m-gast sBSEN M HRICHRY! A0y B ABR{CRfARpte tablet coaling
}iqglﬁ:fn"i'érﬁ. 'Aﬁh@aﬁH'&e@Bﬁ&@éﬁmg feasig 61 thedp@bacuili@snot feasible

conpressed i nto“kernel's using appropriate tablet
chepnazsenial stathiitn eencame apgrresessing eipdlienggs-elhe aqueous wet -

sty e hPAuR P REbd Syilcelt fiaRbioctlttalenges due to
fddrdo@sdgiamumtibar@ogpbiat.i!naqu’wte esntas ofgranulaiton process causes

I ngr edl ent 1:1 411 8. 00. Cr os i done
(HrﬂWPH@rVﬂHh‘ET‘g'FB’aéEO@Oarﬁg‘%B%gW H@Q%%SG. 00 Lact ose
anhydrous 228.00 Funaric acid 30.00 Talc

R 411 318.00
Poloxamer 188 _ 114.00
Povidone K30 ' 6.00
Crospovidone (intragranular) : 6.00
Mannitol 0.00
Fumaric acid - 30.00
Crospovidone (extragranular) ' 6.00
Mannitol 93.00
Talc ‘ 18.00
Mg. Stearate 9.00 .
Total kernel . . ‘ 600.00
Film Coat

Hypromeliose coating system (with talc, colorant and

opacifier) ) - 17.00
Aguacoat ECD30 2.18
Triacetin 0.82

Total 620
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24. 00 Crospovi done (extragranular) 8.00 ProSolv
SMCC50 40.00 My. Stearate 8.00 Total kernel 800.00
Fil m Coat Hypronellose Coating system (with

“%)aci fier, colorant and talc) 17.00 Aquacoat E,EC/]%:’?O _
; 2007/050144

2087/9823%cetin 0.82 Tot al 82010 s. Tablet PrBS

¥
, o Delumnine (Co-mill)
Granulation v
Fluid hed drvine
¥ '
Milling (Co-milh
b
. Blender (Bin) Extragranular
Blending ‘l' [ components
et Blender (PK or Bin)
Lubrication J ' +— Mg. stearate
Compression Tablet Press
v
Conting Film Coating Machine [ *+——

Hydroxypropylmethylcellulose,
Titanium dioxide, Tale, Blue 2

" Lake, Triacetin, and Purified
water

Example 3

Formulations made by hot melt granulation

The hot melt granulation for this product takes advantage of low melting
point of poloxmaer 188 (52°-54°C). A typical composition is shown in the table
and the m;dnufacturing process is presented in the schematic. The manufacturing
process consists of high shear granulation, fluid bed cooling, milling, blending,
compression and coating. The weighed quantities of R411, poloxmaer 188 and
crospovidone (intragranular) are placed in jacketed high shear granulator. The
powder is mixed with impeller and chopper at medium speed while the
temperature of the jacket is increased by circulating hot water at 60°C. The
powder is intermittently mixed until the bed temperature reaches 50°C. The
continuous mixing is started as the bed temperature reaches 50°C io assure
uniform melting of the poloxamer and uniform granulation. The mixing is
continued until targeted granulation end point is achieved with regards to poWer
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Coati ng Fil m Coating Machine Hypronell ose,
Ti tani um di oxi de, Talc, Blue 2 Lake, Triacetin, and
Purified water The hot nelt granul ati on process

utilizes the nmelting behavior of pol oxamer 1@&6{2%2007/050144

VEP0aUEB¥Y af fect the granul ation and has pro

much superior control 5 of t hél granulation process. |
Teshsuapsioat eMhe ranuleatarendglumpeddsy passing dhigsgh Fitz mill. The

downst ream processing. apd vield reproducible ..

PauEPEe; GRMharar Gt o Hliobed R R EN T iftigns, e cooled
Ograﬁé@@ 4r& nffsy b Btz AulRhioveturiforn yraddlensize distribution.
provi des a nore robust product. WO '

2 D057 /0 bbb oA PR (MK (0 U I8 1B FiRkenis such as crospovidone
F ' [ ' ! L9Bnd magnesium
S e A
hetbaraié th axuitasiediendasc dbe. mikef greaules argrpempressed into kernels
preferred neth S i j s t s M-
FSing GPBforuAe SR o 85 e, TR, cdreb Bl fabiet are fim
ugdted msimy apphuysitatel rilig-goad duotentsi roatimptoans! Alternalively, the
extrusi on process j s cqntinuous process, it also
sGbisscaadkmtliegdotehag delAingep et SS3 he dr ug
product. A typical pharmaceutical conposition 10 is
provided in the Table with manufacturing process as
schemat i The R411 d I 188 are m xed
t oget
The
(Leis
f eede 3
screw MMA&HEBh i s maintained at 100-200 M¥m The twin
screw exfruder is equi pped with appropsi&ad®e screw
geonetry and the barrel tenperatures (f barrels
of the W&'gin%ﬂrl‘btfaﬁraé‘r“@r)nai ntai ned at 3{)(,)6340, 60,
70, 70, PQjokBme 88 The extrudates are ct¥d.@kted from

t he exit _.por ihg 3 mMmdie and are ai ol ed on a
conveyé‘?et%? %"?h%@ oé‘gcol | ected extr udat'egésagtg mlled

t hr ouglfruRiatic agitll | usi ng 20 appropriate ¥b¥itions
(such 3g,,2 nmscreen at nedi um speed). dgo granul es
are bl ended with external excipients in appropriate
bl endeCrospeeidpie Extragramian s conpr essed i‘?‘]& tabl ets
usi ng trabd s seemspessi on machi ne. The keo.oel s can be
coat ed usi ng agpr opriate filmcoat in thgoélent ed
coat i n§\%piarat ’

Total kernel §00.00
Film Coat |
Hypromellose Coating system
(with opacifier, colorant and talc) 17.00
Aquacoat ECD30 - 2.18
Triacetin 08

Total 820



Hot Melt Extruded Cbnponent'AnDunt (my) R411 318. 00
Pol oxamer 188 170.00 Lactose anhydrous 100. 00
-Crospovi done 25.00 Furmaric acid 30.00 ProSolv SMCC50

40. 00 Talc 15.00 WD 2007/082809 PCT/ EP2007/ ' '
WORYPEBPH st earat e 10. 00 1 POt bortbo1as

Intrgranular
excipients.
7 _ \ R411, ,
Granulation Delumnine (Co-mill) poloxamer188,
- v crospovidone
Fhaid bed cooling
Millind (Co-mill)
A 4
. w Blender (Bin) . Extragranular
Blending { h components
Lahrication Blender (PK or Bim B :
¢ « Mg. stearate
Compression Tablet Press
Coating .| Film Coating Machine | *——

Hypromellose, Titanium
dioxide, Talc, Blue 2 Lake,
Triacetin, and Purified water

The hot melt granulation process utilizes the melting behavior of poloxamer
188 at 52-54°C to affect the granulation and has provided much superior co‘ntrol
of the granulation process. The consistent granulation provides more robust
downstream processing and yield reproducible dissolution. Therefore, the hot
melt granulation as opposed to conventional aqueous wet granulation provides a

more robust product.
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Total Kernel Weight 710.00 Fil mcoat 20.00 Tot al

tabl et wei ght 730.00 Bl ending Bl ender (bin)

Granul ati on Fil m Coati ng Machi ne Hypronel | ose,

Titani um di oxi de, Talc, Blue 2 Lake, Triacet gET/g?ﬂ)%msmm
r

OB at er S5Exanpl e 5 For gl ati ons made

granul ati on nmet hod (sl ugging roll er conpaction)

10An exanpl e illustratikxamble 4irug product
manufacturing by dry granulation nmetjod is present ed

in this section. A typical pharnmaceutical conposition

| Fofthalatided maniifaetidia sy hot melt SttrusiRdl methodoxaner
188, ProSolv SMCC50 and portion of magnesium stearate
are m xed together in appropriate blender (bin or

twin sfigd b)anuﬁeﬁiotnhcﬁ RAPE cAh bel adEived BEhtOGelt tdxtrasion process.
powder masSs is Fz)gﬂessed into flat-faced tablets
- |

(Thisdpdhet @pst |@|fef aathed asyit foovigessgig most intimate mixing of
R411 with poloxamer 188 resulting in more uniform and robust drug product.

Since hot melt extrusion process is continuous process, it also provides added
advantage in scale-up of the drug product. A typical pharmaceutical composition -

is provided in the Table with manufacturing process as schematic.

The R411 and pdloxamer 188 are mixed together in appropriate blender
(bin or twin shell). The mixture is fed into the appropriate extruder (Leistritz twin
screw extruder) using gear operated feeder at constant rate (10-20 g/minute)
while the screw rotation is maintained at 100-200 rpm. The twin screw extruder is
equipped with appropriate screw geomeiry and the barrel temperatures (for 8
barrels of the Micro-1 unit) are maintained at 30, 40, 60, 7;0',7.0,70,70, 70°C. The
extrudates are collected from the exit port using 3 mm die and are air cooled on
a conveyer belt. The collected extrudates are milled 'th'ro'ugh Fitz mill using
appropriate conditions (such as 2' hm screen at medium speed). The granules
are blended with external excipients in appropriate blender. The final blend is
corhpi‘essed into tablets using tablet compression machine. The kerels can be

coated using appropriate film-coat in the vented coating pans.

Hot Melt Extruded

Component _ Amount (mg)
R411 318.00

. Poloxamer 188 _ 170.00
Lactose anhydrous 100";.0_0
Crospovidone . = 25.00
Fumaric acid ' 3000
ProSolv SMCC50 40.00

Talc : 15.00
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WO 2007/ 082809PCT/ EP2007/ 050144 15 hardness. For
roll er conpaction, the powder nass is conpressed into
ri bbons by conpressing between the noving rollers at
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VA PPEW28i ng appropriate mill (Fitz or Co-ni ?%’EPE’QWSMM
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Conponent % w w R41140. 0 Pol oxanmer 18815.0 Lactose
anhydrous17.0 Crospovi done4.0 Fumaric acid4.0 ProSol v
SMCC5014.5 Tal c2. 0 Magnesi um stearatel.5 Filmcoat2.0

15Exanple 6 F i : j ng pol oxamer 188 in
hard erlg?ti n clapsul Bsndeinébigr anul s obt ai ned by any
nmet h Mho i ot pl es such as wet .

granul ati on, | t | at |t extrusion or
-roller conpad #rnal
excifpirenihisof 3 1 he
appropriate size hard sQeI | capsules. A sinple
exanpl e i s showr_betow where. R4I[L, pol oxamer 188,
crospovi done andCPBREFEdEE caPlgr bnul at ed by wet

granul ati on net pod—Fhe_gramutesjare dried in fluid
bed dryer, mllkd andw;w&d wi thl ext ernal exci pi ents
such as magnesi prstearate:—Tthefinal bl end 25{25 t hen
fi |#%d into hart _gel BFP#W‘B?‘F%HI esi, WD Extragranu
20071883800PCT/ EP2007/ 030144 16 components
Lubrication - Blender ( Pf or Bin) Mg, stearate
Compression Tablet Press
Coating Film Coating Machine | <*———

* Hypromelose, Titanium
dioxide, Tale, Blue 2 Lake,
Triacetin, and Purified water

Example 5

Formulations made by dry granulation method (slugging or roller
compaction) :
An example illustrating the drug product manufacturing by dry granulation
metjod is presented in this section. A typical pharmaceutical composition is
provided in the Table below. The R411, poloxamer 188, ProSclv SMCC50
and portion of magnesium stearate are mixed tdgether in appropriate blender
(bin or twin shell). In the case of slugging method, this powder mass is
- compressed into flat-faced tablets (1" diameter) of approximately 10-15 SCU



Amount (ng) 75 ng per capsule Amount (ng) 300 ng per
capsul e 79.50 318.00 28.80 115.20 2.28 9.12 2.28 9.12
1.14 4.56 114.00 456.00 37.80 104.00 151.80 560.00

WO 2007/082809 PCT/EP2607/050144
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hardness. For roller compaction, the powder mass is compressed into ribbons

by compreésing between the moving rollers at desired pressure. The ribbons
or the slugs are then milled using appropriate mill (Fitz or Co-mill) to obtain
the uniform granules with average granule size in the range of 100-200
microns. The granules are blended with external excipients in appropriate
blender. The final blend is compressed into tablets using tablet compression
machine. The kernels can be coated using appropriate film-coat in the vented

coating pans.

Granulation Method

Component % Wiw

R411 40.0
Poloxamer 188 15.0
Lactose anhydrous 17.0
Crospovidone 4.0
Fumaric acid 4.0
ProSolv SMCC50 14.5
Talc 2.0
Magnesium stearate : 1.5
Film-coat 20

Example 6

Formulations containing poloxamer 188 in hard gelatin capsules
The granules obtained by any method as shown in previous examples such
as wet granulation, melt granulation, melt extrusion or roller compaction are
mixed with external excipients (as needed) and filled into the appropriate size
hard shell capsules. A simple example is shown below where R411,
poloxamer 188, crospovidone and povidone are granulaied by wet
granulatibn method. The granules are dried in fluid bed dryer, milled and
mixed with external excipients sut;,h as magnesium stearate. The f.inal blend

is then filled into hard gelatin capsules.



Bl ending Granulation 17 Clains 1. A conposition in a
unit dosage form conprising a) fromabout 50 ng to
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conpri ses Hardgetatingrapselaset hyl benzoy/)8Q| ( 2, 6- 104.00

di chl or ob E?"Eg sdiaRhenyl al anjHega- 560.00
(di et hyl aﬂ}ﬁ%ye ylpgé%%'gﬁp%l oxarrerfﬁi%% Povi done K30
" Crospovi done (intragranular) 318.00ng 114. 00ng

Blender (bin)
v

Biending

Granulation

A

Milline
y
Blender (Bin
. (Bin) : Extragranular
Blending | “T components
Lubrication Blender (PK or Rin) B
*. « Mg. stearate

Encapsuiation Capsule machine
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6.00nmg 6.00nmg Fumaric aci d30.00ng Crospovi done
(extrag ranu la r)6.00ng Mannitol 93. 00ng Tal c18. 00ny
My. Stearate9.00ng Total kernel 600.00ng 18 5.Afilm
coated tabl et having a conposijji on which conpri ses

N- (2- chl or 0- 6- met hyl benzoyl) 47[(2, 6-

di chl or obenzoyl ) am nol - Lphenyl al ani ne- 2(di et hyl am no)
et hyl ester318.00ng Cr ospoviclging

(i ntragranul ar) 8. 00ng Pol oxaner 188136. 00ng Lact ose

nhydrous228.00ng Fumari c_acid30, 00mg _.Tal c24. 00ngy
%r osp’é\ﬁom'ttoé}( r%ﬂﬁﬁlqﬂﬁgﬁ g?rab%“%&-‘"ﬁsocessed
?‘ﬂ(ﬂheﬁbbﬁp @i Migndo 2700 0kii sfaIN-g2-bhiees-6cthettiyitreraod)-4-[(2,6-
8% m-crocrystalline cellulose having a particle size i
dithBoobermoyhsminadmghenylalanine-2-(diethylamino)ethylester hydrochloride
and on a % by weight basis b) from about 5 to 40 % of poloxamer 188, c) from
about 0 to 20% co-processed excipient containing 2% colloidal silicon dioxide
and 98% microcrystalline cellulose having a particle size of 50 microns and d)

from about 0% to 60% of Lactose Anhydrous.

2. The composition of claim 1 which comprises

a) from 300-400 mg of N-(2-chloro-8-methylbenzoyl)-4-[(2,6-
dichlorobenzoylyamino}-L-phenylalanine-2-(diethylamino)ethylester N
hydrochloride , b) from about 10 to 25% of poloxamer 188, c) frorh about 2 to 4%
" co-processed excipient containing 2% colloidal silicon dioxide and 98% |
microcrystalline cellulose having a particle size of 50 microns and d) from about

30 to 50% of Lactose Anhydrous.

3. The composition of claim 1 wherein said composition is manufactured by

hot melt granulation process or hot melt extrusion process.

4. A film coated tablet having a composition which comprises

N-(2-chioro-6-methylbenzoyl)-4-[(2,6-

dichlorobenzoyl)aminol-L-phenylalanine-2-

(diethylamino)ethyl ester 318.00mg
Poloxamer 188 114.00mg
Povidone K30 6.00mg
Crospovidone (intragranular) - 6.00mg
Fumaric acid : 30.00mg
Crospovidone (extragranular) 6.00mg
Mannitol 93.00mg
Talc 18.00mg
Mg. Stearate 9.00mg

Total kernel 600.00mg



My. Stearate8.00ng Total kernel 800.00mg 6. A
conposition conprising N (2-chloro-6-318. 00ny

nmet hyl benzoyl ) -4-[(2, 6- di chl orobenzoyl ) am no] -

L- phenyl al ani ne-2- (di et hyl anjgno) et hyl ester .

Pol oxanmer 188170. 00nmg Lactose anhydrous100. 00ng

Cr ospovi done25. 00ng Fumaric aci d30. 00 18a .

%o- priofiles seatedxablet baving. 20compesition vlieh COMPEEE? oi dal
silicon dioxide and 98% m crocrystalline cellul ose

having a particle size of 1 crons Tal c15. 00ny
l\/agneg"r@nﬁﬂﬁ@@a@ﬁ%t !b@@ﬁﬁylggf@'gKernel Wi ght 710. 00ny

Fi | m GRaltBo A% amino]-L-

phenylalanine-2(diethylamino)ethyl

ester 318.00mg
Crospovidone (intragranuiar) 8.00mg
Poloxamer 188 136.00mg
Lactose anhydrous 228.00mg
Fumaric acid 30.00mg.
Talc 24.00mg
Crospovidone (extragranular) 8.00mg

co-processed excipient containing 2%

colloidal silicon dioxide and 98%

microcrystalline cellulose having a

particle size of 50 microns 40.00mg
Mg. Stearate 8.00mg

Totai kernel 800.00mg

6. A composition comprising
N-(2-chloro-6- 318.00mg
methylbenzoyl)-4-[(2,6-
dichlorobenzoyl)amino]-
L-phenylalanine-2-

(diethylamino)ethyl ester

Poloxamer 188 . 170.00mg
Lactose anhydrous 100.00mg
Crospovidone 25.00mg

Fumaric acid 30.00mg



Total tablet weight730.00ng WO

2007/ 082809PCT/ EP2007/ 050144 19 7. A conposition
conprising N-(2-chloro-6-79.50ng

met hyl benzoyl)-4-[(2, 6- dichl qrobenzoyl)am nol -

L- phenyl al ani ne- 2(di et hyl am¥9) et hyl ester Pol oxamner
188 (m |1 ed)28.80ng Crospovi done2. 28 Povi done

K302. 28niCMvpgoesssat exaigienlt el. 14ng4¢g‘8mg Fill

Wei ght 114, 00nm. | i,n capsul es37.80ng Tot al
capsul e m@@%ﬁ@%ﬁ@o@ah conposi tion conpri sing
N (2- chl ofiRedir idficeOarn 98Yhy| benzoyl ) - 4-[ (2, 6-

di chl or obenzoyl ) am no] - L-phenyl al ani ne-
2( di et hylaiere@ystailifie esliigse pol oxaner 188

(mlled) %a%lir?gog%arﬂcle size of 50

microns

Talc 15.00mg
Magnesium stearate 10.00mg
Total Kernel Weight 710.00mg
Film-coat 20.00mg

Total tablet weight 730.00mg



Crospovi done9. 12ng Povi done K309. 12ng Magnesi um

st earate4. 56ng Tot al

Fill

Wi ght 456. 00ng Hard gel atin

capsul es104. 00ng Total capsul e wei ght 560. 00ng

WO 2007/082809

7. A composition comprising

N-(2-chloro-6-
methylbenzoyl)-4-[(2,6~
dichlorobenzoyl)amino]-
L-phenylalanine-
2(diethylamino)ethyl ester
Poloxamer 188 (milled)
Crospovidone
Povidone K30
Magnesium stearate
Total Fill Weight

'Hard gelatin capsules

Total capsule weight

8. A compasition comprising

N-(2-chloro-6- -
methylbenzoyl)—4-[(2,67

“dichlorobenzoyl)amino]-

L-phenylalanine-

- 2(diethylamino)ethyl ester

Poloxamer 188 (milled)
Crospovidone
Povidone K30
Magnesium stearate
Total Fill Weight
Hard gelatin capsules
Total capsule weight

19

79.50mg

28.80mg
2.28mg
2.28mg
1.14mg
114.00mg
37.80mg

151.80mg

PCT/EP2007/050144

318.00mg

115.20mg
9.12mg
9.12mg
4.56mg
456.00ma
104.00mg
560.00mg



