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PHARMACEUTI CAL COVPQOSI TI ON AND PROCESS The present
invention relates to a novel fornulation having as an

wa@edorvgsingr edi ent the hydrochl oride salt of PCT/EP2007/050144

N- ( 2- chl or o- 6- net hyl benzoyl )-4-[ (2, 6-

di chl or obenzoyl ) am no] - L- phenyl al ani ne- 2- (di et hyl am no
)ethyl ester hereinafter referred to as R4 11. R41 1
has activity in the treatnent of asthma. R4 11 is
avai lable in crystalline formand has pH dependent
physi cochem cal properties in the physiological range
i.e. solublllt d bi it |

addi tion t - Bhlekyel ' RO
depends on the type and concentratl on of counter-| on.

R 4 11, which has an ester linkage, is also prone to

al kal The plngs:&ntliw@rﬁio(taelametb)a nokiel fptmdkatiendhentng as an active

h h t ed bi.lj

POESER SN i BnPriBB ST i Snlons- D a6
Bichprabé i) 'aWné]f-L bheﬁylﬁ@ﬁWEC{dl th@mmd é\iPiy| b&tér hBreinafter
vari ous anirmal species ranges from 6% (in nonkeys) to

miosred to mats 4ahd Riddshas aebily iadwstrantmeniiaf aspiunalent
physi cochem cal properties present unique chall enges
to the fornulation scientist. For drugs with
di ssoRut110i3 dvaiilablelimcrggtaltné fidrinh Bhy haBpH-dependent
bi oavai l ability it becomes a significant challenge
ph)é;l@@cﬂ’@rnapa aggpgg@ség the @hysjoﬁogﬁab@gqqlee solublllty, stability and
pg dé')[gih b| ity includes reducing the particle size of

e u use of cosolvents or conplexing agents,
dispersing the drug in hydrophilic matrices, using

i pid based drug delivery syst ch a
selt “nanaiog I gHsRsY gt & o Lalsc Gepends on the type
Hh&%@ﬁ?&lltﬁét@?@@f dgumedligh. systens and solid dispersion

cul ar di spersion and has been source of
several literature articles and patents e g., Choi et

2003%\5819 géjictléﬁgalaﬁheas&erﬂlink\ém F’ﬁ Is'q p}i Sgbﬁgf%gﬁydrolysm (at
BRL656(He pHAReheBnt BRI BRe MHizaPpEstrtid¥and I mtdd4iPmeability

(58x10°° cm®/sec) result in low and variable oral bioavailability of this compound.

Bioavailability in various animal species ranges from 6% (in monkeys) to 20% (in

rats and dogs).

Weak bases with pH-dependent physicochemical properties present
unique challenges to the formulation scientist. For drugs with dissolution rate
limited solubility and bioavailability it becomes a significant challenge. The
general approaches use to improve the bioavailability includes reducing the
particle size of the drug, use of cosolvents or complexing agents, dispersing the
drug in hydrophilic matrices, using lipid based drug delivery systems such as
self-emulsifying drug delivery systems, microemulsions, micellar systems and
solid dispersion and molecular dispersion and has been source of
several literature articles and patents, e.g., Choi et al.,Drug Dev. Ind. Pharm., vol
29(10), 1085-1094, 20083; Yueksel et al., Eur. J. Pharm. and Biopharm., vol 56(3),

453-459, 2003 and US Patent No. 6,632,455.
YN/12.10.2006
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YN 12. 10.2006The bi oavailability chall enge presented
by R41 1 was not only due to the | ow solubility but

W@bk®a/08ismd t ed stability in the gastrointesti naPCT/EPI00%050144

Therefore, requiring fornul ation approaches which wl|
ci rcunvent both problens. Use of pol oxamer to inprove
the bioavailability based on inproved solubility has

been The wisaiztibility thelldrgeepisenrd ety 1ewasinot ohly due to the
Pharm Sci, vol 65, 115-1 18 and 1753-1 758, 1976 and

levh sebibildy Ryt alseHirifgd skapility 40 the Q@St@ig@@fiﬂml—ﬁ%ﬁeﬂ' herefore,
W i ' i t
[ PP PRl oich Sl HE e S JRERIms. Use of
pdolesaimat ito impFavet ther oo aeailabiidy dased om imgproved sofubilitg has been
ffect on the chemcal stabiljt f _the drug or
TReHBonRG ionber Ueiturt B3e0f ot pleJoPhaie BPhg0l Shedds-118 and
7581798 ﬁ@f%hgﬁ%}ﬁdisﬁct%., PEMNMRNTADB1 5TPoddr tGkever, there

rt
i mprove the stabil of the noisture sensitive drugs =
isshagmentien nal thaelieratare thatspelpxamesedn Mhgrove the bioavailability

SR B T L P G e et o
geseidmizal Stauiiy af tHe 8ARY ohinibréling thBUB ol ®ffeldt profile of the drug.

noi sture attraction, |actose anhydrous is not viewed

4bese findiopahoren thechasienf oBBINVEBH®M at i ng noi sture
sensitive drugs (Patel et al., Int. J. Pharm,vol 264,
35-43, Is:1 -2, 2003 and Eur, J. Pharm And Bi opharm,

vol . 4%p flrihel iBroves:tRe dt9B#)y ofaher moystti@ tskasitive drugs using
literature data, the inclusion of |actose anhydrous in
Riarngl PesieGRALS; '<§nd'|§P|@§6€- tl feprorpliprdesptiongisdtherms for lactose

. j Lot . L ‘ _
IRRULE AREAR! A MISG o o5 838'eARY) A moisre
Bigher hamidity. obee to lids pyisiucalattractionr &ctdsa ashydrous is not viewed

b3 (58l FRABGAL M oy HENRE A Rre ShRaTve vk gl et al. 1nt
Pephadndol BBAr 85.4%01s:8%, 2b83-ghdBur, lUS P}aarm?ﬂﬂd)Biopharm., vol.46,

However 'its ability to infl uence the dissolution
$741iR tly:2ed988).al Contraryatof theolitebhierevaiata,sthe inclusion of lactose

atiiro RS 4 P REn B fioh B PR 16 M e Rl folefrojgture- mediated
Wst’étﬁl&?.i ng nethod is also included. The R41 1

Use of ProSolv as a compression aid is well established. Similarly its
superiority over the physical mixture of its individual components,
microcrystalline cellulose and colloidal silicone dioxide is also established (Drug
Dev. Ind. Pharm.,vol 30, 103-109, Is:1, 2004). However its ability to influence the
dissolution stability especially in a favorable way is a surprising finding and is

considered as further enhancement in the formulation.

Lastly, the use of processing method is also included. The R411
poloxamer mixtures can be processed by several means. However to get the
maximum advantage from bioavailability perspective, an intimate mixing by
methods such as melt granulation and melt extrusion is preferred. The utility of
several of these techniques has been established in the literature. Their
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pol oxamer m xtures can be processed by several neans.
However to get the maxi num advantage from

whemawsashabi | ity perspective, an intimate m Xi PQI/BR2007/050144

met hods such as nelt granul ation and nelt extrusion is
RUSL B el et Hedfobs*l AAHBIApyToy LRASA SHBAT oot i

aRei dobupesrited i(Pissari eobheFummet P@@SmOBle\mMSaVHOTB flon, 2002).
noi sture sensitive roducts I s al so docunent ed
t—lpg@ygf,tﬁp Igpraépre In@ﬂg itsjadyanipge osdy to thinitigl chemical stability

§ i the Fé&? mmﬁ:\fﬁ{ui tFo'?lelté aH@?ﬁ‘ltapfe%ldt{EfWed blring the

van age on chem ca abrl
ph:emruypenm bh&meaa eh@forRAdf djséaﬂutlmm atabdity whécheidvreomt-@lpdous.
I's observed during the prolong period of tinme in the
formof dissolution stability which is non-obvious.

The p‘Tﬁé‘?ﬂFésérﬁYﬁJEdtl%ﬂ ﬁbﬁkﬂbggsprﬁarmé%ﬂﬁ@é%h%smon in oral

conmposition, 1 n oral sage form of RA1 1 w't
dmgﬂ/@zﬂrrpbéR#éd awtmmmprovg@rpharmawenetuc performﬂrrmc ee.,

b d d d
RN B3 alahiy Sob S EGTL R s Sts adfBsinan compgises
ﬁohhnEG nfbofé)adllﬁ) RSt RET 1 W éhnﬂ‘do@é@é’% kR8r \(vlth'tpbﬂixamer 188

F68(r) manuf actured by nelt granul atl on or nel
axitral §i681®) mamibaeturethey mrast gﬂany@él@ﬁdmrpelé%ﬁrw@mr@ethods The

3120 CReaoRrY oXePITES S0 o SEEY SRECHPE RO

Anhy@ousitoyentided hurmeyit tetheastabittyiaetsd disalbsed.
conposition for orally admnistering R41 1 which

conpri ses, based on the total weight of the
o R PSR 8o R oy B i shonttraly
aonmisteeng T8, 1 Whmtncminmnsels bas&d & Ft’lne)ﬁoiak/wéilgﬁCBf)ﬂ‘re)

20 L
B OPGF D COMAIY BB SadPP a8 of R SGH s byrweiaht basis
frord &8 2bRM0 @@N%ﬁcgo@ﬁa/mer 189 mra%umo 20 Pra09YSIACCS0

to 4% ProSol v from about 30 to % of
and frose abobity20 tm§0°/oﬁofrha@toqeréﬁleydreds conposi ti on Wi th
regards to key excipients is shown below R41 1 3 18ng

A preferred composition comprises from 300-400 mg of R411, from about
10 to 25% of poloxamer 188, from about 2 to 4% ProSolv SMCC50® and from
about 30 to 50% of Lactose Anhydrous.

A most preferred composition with regards 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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Pol oxamer 188 136ng Lactose Anhydrous 228ng ProSol v
SMCC50 40ng O her exci pients such as disintegrants and

wo nbriogamnt s and fillers can be added as neededPCDEP2007/050144

i nprove the manufacturing and/4or performance of

HEFATEREM WBLR A SRR B ot SRBHtG ik Lol Fes™ is a
Blothpr‘@lwmrd@f @ml@feopxbermcpprdmlarwok@el &rsd egdllisted in the NF
t he NF nonograph as pol oxaper 188. Pol oxaners are

EPACOER e asn PRIAX@MaIn 88 ofP QleXasbeNsarewedrileble k| Widggrange of

PRI ROE PN i 888 OGRS s o usos
thm learenadeetibaldarraulatibng lasywettlnglageatsetosrrwbveemdabioavaiIability :
PRk e siprie oy SRS N SRE  her HEI R \steckisotis invention
I8 P TEA 8 el AR g oy o 0254 n

ydr op
BN.Br z(ilgxejrpahidii:dipepbullcz ebalange)n@ff‘r&aelanﬂ cthen averagm particle size
Cron

Briihiom i aite' & st s, 15 phBC B Y1 Eibdfe formutation

Pieseaty isngnider bxudtitan athe grenvesta el diaddighganmtyetthan the
rowdes hlgbgll] bi oavail ability for adrugthat has
ol 8

thfﬂ\eﬂi‘élpabl pdl | et yoramigiest kipher bipgvailability for a drug that has

e F e ; [ ti -
BRSBTS ooty i SEBN B ML PEBTBRRARE Effgraore. s
phammaseekicaet compesifion masze minitigespr w@ducsffecthef food on the
preferred physical form of pol oxaner _188 is fine

BB@W%@%'M‘%P%@W@%M 806 Aragiictat 3N Risfeyredpaysical form of

@I%Z%M%?E@gﬁm% tt?cqé?ﬁ’f%{ég ksosﬁée@%?hﬁgﬁzgﬁﬁnbnﬁé’@%er non-

mllmsmnfmtéﬁws]of:%e(cﬁhda@rfdmcee indlLde \‘dehmtnolE 'IT-FIEiSE(Eastman Kodak),
R et fasy 0ot SR Se Gallpsia: VL. SAlte[HRIEE poloxamer 407
b%&ﬁ%@?t\’%& PrLedd. F7"7U )Cre %?‘?%@M‘XQRSFS N H@ﬂb‘sbe&palmltate
y Cary Bi osci ences or DW I ntérnati onal

angsherdsardistparate (cma (N}I”h"mnl y used as bul ki ng agent,

conpression aid and carrier for pharmaceuti cal
actives. Due to its hygroscopic nature it is not

Lactose anhydrous is supplied by Cary Biosciences (IL, USA) or DMV
International (Netherlands). It is a commonly used as bulking agent, compression
aid and carrier for pharmaceutical actives. Due to its hygroscopic nature it is not
recommended for use with moisture sensitive material, however in this particular
case its hygroscopicity imparted the improved dissolution stability as it serves as

a moisture scavenger.

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 requirements. It is supplied by JRS and is
available in two grades; ProSolv SMCC50® and ProSolvSMCC90° related to the
different particle size of microcrystalline cellulose i.e 50 microns and 90 microns,
respectively. ProSolv is used in the pharmaceutical preparation as compression
aid. Its utility in the R411 formulation is not only as compression aid but it also
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recommended for use with noisture sensitive material,
however in this particular case its hygroscopicity

WO p@ansgmo t he i nproved di ssolution stability aBCT/EP2007/050144

serves as a noisture scavengers ProSolv SMCC(r) is a

at.al ni % col Lot dal _ sj || o
PR RGPS ERPLGh SN of 1 o R JBIE i SUAHER fincing
hgdayithealiteeAiCirdi @atas showsherdSeloul & i o s@RSriok i compression
USP/ NF requirenments, It is supplied by JRS and is
ﬁ'\’/%falciﬁélsécﬁi HOWeﬁr’[B@@s‘S Moy BSALioN mWQr,o)vemts in the physical
BLBR%) 0 fek) o eLaRhdRekiNe iblds SPin@RTthak! fis individual
Si ze of i crocrystal e cellul ose 50 mcro
86mpooemiss, respectlvel y. ProSolv is used in the
pharmaceutical preparation as conpression aid. Its
utility in the R41 1 formulation is not only as
conpr ¢gsi u absah | 0 h
o mé| gﬂ%l@?%bc? Fna‘)t/r‘ixof!:(?r%e%f@lélgg?ﬁ \_Ifﬁell)é fijsrther contain other
pharpsmacmumgahy rattoeptaiye abkcipiestd i sushatasr bintters, dilewss stabilizers,
ProSolv.to or in _conpressiaon.characteri st
romBRssior e " IBRRa e tBRE P RES] HERD e rrad [ hE ke, The
krieenistansi eahti aﬁ’l'a Frthet IBAtdis Coler CEoMML &5&fMents such as
exci pients rat han its individual conponents. The
PRANENS §|9rﬁﬁﬂf‘rt5,xccd@lia@t$ anehinetikenheaghdgice ohakcl sraterials and the

%{Tﬁgégég{bahgﬁﬁ‘ﬁ%a Ca?% ac\élng%?@& ‘?(plbg n\gfrﬂ%%gﬂérgi Iggc’%ie??o minimize

ers I"Zers essi
hakentantsd rgpt@wb&th@meihbi@,neféoaﬂngl, {tds oftedl didutrabldk® utilize a
The nmenbrane coati ng further contain other coating

@%F'?)F@ht‘@ %leﬁ'nﬁgo%p\é(kt, fther §0|Y|H1Qﬂ?elﬁ"9§t'n9:d[n@¥eéi@d SEé{ﬁEPp'eS of
@)I‘%\%B&l%% h-gﬂ% RN GSe@in %B&B‘rggﬂ&@ Wi teﬁl'?lgem@n f’r{%’&f Sriacetin,

| ze are conS| ere be w
pramrterteoglwcoh pog@tmdemmymgl havinngmm«acmar WIaEght of about 200 to

tl to t bI ! {
3pad T-a0ee e Combiicie: Sbull seterelto ol iratsatederante and
I
e s L TRy BT ?f%ﬁ“‘fﬁ%ﬁfu%%a% £RR o5 SRclte .
propyl ene egcoI pol yet hyl ene gl ycol having a
T oo aBa s 8 e RePRE Ty A st dhion can

ve gRdralhetupstlo McBATSMticNdl fablétaig é!q@ﬂ[@h@ﬁt dapistie mrmgiequment
glycerides of C6, -C 8 fatty acids, nd the ik
or ‘molding equipment.

The invention is further illustrated but not limited to the following

examples:

Example 1

N-(2-chloro-6-methylbenzoyl)-4-[(2.6-dichlorobenhzoyl)amino]-L-

phenylalanine-2-(diethylamino)ethyl ester hydrochloride(R411)

The following reaction scheme and steps produce the titled product:



The core el enent prepared in accordance with the
present invention can be manufactured on conventi onal
wo 2097083809 equi pnent, capsule filling equi pmrenPCDEP2007/050144
nol di ng equi pnent. The inventig@n is further
illgstrated but not limted Lo the follow ng exanpl es:
Exappl :

”‘qr(2,6-dic obenzoyl ) a

S b 8fisto- MMMQ\%I&'&QW’: i LLI-ﬁ)%Gﬂourobe aldyde !"‘"m H.N © TCOOMe
product 2-chl or o- 6- met hyl benzal yde o,_pheny,a,an,ne,\,,eeste,
2- $tews 61 f | our obenzal dyde Step 3 product Step 6
oduct St 8 produ Prgparation of StegnlO
! | or 0- 6- f I{uorfobeljzal dehyde was rpacted

icodigl uen of ljux t he
g.i7mifre i di atle. After goRgeptration
Me! at @jﬁﬁ%a t Wxtyre is dileioad with THE AN o
n <& (‘j]an of the hI oro gr 083 Vield
achi eved by treating [ iate wit o
e ﬁ*ﬂ &tai:gjﬁy%enécrc aﬂg |Vg CI’chhIoro E}T%nylbelnr?ﬁyl cglorldF 0 uﬁteﬂés
hydrol yzed with dilute acid and the Me

2-chl oro- 6- et hyl benzal dehyde (10) is extracted WehBproduct
hexanes and the step product is purified via vacuum
distillation. Preparation of Step 3 Product The H, (120 PSI)
2-chl or o- 6- net hyl benzal dehyde (10) is oxidi zedsleB4J 5% PYC, THF
2-chl orofF6- ne pyl benzoi ¢ aci i nt erwedtate (1 1) i¥n

acetoni tfj dsi ng DVSQ NaCl 2. é‘ oXtdant is ]
neutralifz Ind fihe desired aci ted ™

t ol uene. ace Bunt  of wa itn te reqcti
m xture [ s giemgved Rarti aI di §tdgdllolr°9enzoylcﬂm9f t ol uene.
The tol uene solution’co [ thee——

2- chi @10 6- met hyl benzoi c
directlyl carried ifito™ Medact iraR. Oxal yl
is C ged to theAg e sol ut)i on of

2- chllgzol 6- et hyl boi ¢ aci d (|11) Step 5 Mo

acid interagm\g bate (11) i@ HN" COOMe
” )

O

A A Step 4 intermediate
Step 5 intermediate

cl
N Step 7 & 8 e \ ¥ N
89% D
cl O T
1. Et,NCH,CH,Cl:HCI  ~ NN
OH  Na,CO,/DMF/IPA
Cl HN o T TN S
O 2 IPAHCI gas LR :
o S
M e t\;\\\A“:“:::‘j\\\:\ Aoy

Step 6 product Step 8 product (API)
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presence of a catal ytic anount of
N, N- di net hyl f ormam de (DMF). After concentration by

wale@riogised i on, water is added to quench the exPEBEP2007/050144

oxalyl chloride. The resulting solution of

- 0- 6= chloride internediate (2) is
gg%r%élgnv\?ﬁfegyi@ﬁéa%t phenyl al ani ne net hyl ester
hydrochl oride in ethyl acetate and aqueous sodi um

hydr oRiCeflororfidlupeeranzgifdahydeoips ceaaiedyviima-udiamias in toluene
S dhehi DS U BRLAATARINE ShHEOR, A Fogeggiraton by

d'ﬁ'tinwiaﬁ, ateaaxistﬁenﬁbau@'rst dji:]utgdje/vitrﬁvews I\aetal-hﬁlm.geat@d:hange of the
the organic ase i.s shed w { ter. Eth acetate .
P@'Of%pg@é’é’d Vﬁiﬁ t%qhh‘;e‘(‘f;éi\?bl?/y dir8alNg aiNeomMINg t'éléerm%ifatﬁg with 1.4
Lt . o . .
S ORIt Ry D92 S0 5584 A1 i and
thets Bethlatb ttr medindbeszadehydia €d) iPrexpracted with dfexgnep abd the step

Product The Ste 3) pr ct. was hydrogenated over
B{R Cg@cPLﬁﬁ' é"dgt"éf“‘%’g qc')%m@b??ahydrofuran (THF) with
heating to give Step 4 internmediate. After renoval of

Preparationyef Stgp 3 iAroduct on the Step 4 internedi ate THF
solution was cool ed, conmbined with 2,6-dichl orobenzoyl

chl orTee @nghia@EeIHSh§BR_NAAIBKIAEX (B S8! WiidFed Ad €2-chloro-6-
conpletion of the reaction, the Step 5 internediate is

fnedaieenadie e lém_arme@atﬂ (Por i sacionitdiguesing BYHQMaClO2. The
BB S8t B e B 85 RS e, T

Bade aehdlintictdvatet ih thedicaetib @ migtuas iisl rembeed by grusal distillation of
| ayer is separated and the organic |a i s washed

ialkaneial B lreRs SQGIOR i GRITEREIT IS aPhisRcfemel ilbepzoic acid
RholiRssB0PL AP cieehplrhis s I9LaLb oackit. B Coniorce s

product 1's cryst ol l ecte iTtration,
ohaiged amdthdr itelden€hisslutianenf aR-dhiora-Goletlatleemaditt acid (11) in

RICRERR of "8 Cataii oaRBunt 20( Ny AYTaH BT ATigle '1DMF). After
E@ﬁc@&dt%oh)’cﬁf&%ﬁ“a{?i‘bhdﬁ/afer]is eQbYab ‘?qgk}]cﬁ@ﬁ’e 2Qckdexalyl chloride.
[ d A45C. After

carbonat e DM- 1's heated to ca. _ . . ,
cbeplesulting edlutidre of exchlioon6-mathyenzayk chwridednteimediate (2) is

gﬁ%h@ggw&%a}i{rﬁ%?ﬁ%l%%ﬁigtgﬁbgtgaggggﬁ5)?8 foeh %Wé%% lértrr]wyl acetate
and aqueous 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 (38) product was hydrogenated over sulfided Pt/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 chloride and aqueous sodium hydroxide
solution. After completion of the reaction, the Step 5 intermediate is treated with
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separated and di scarded and the organic |ayer is
washed with DVF and water. The batch is diluted with

WO sopogasyd acet ate and concentrated under vacuRET/EP2007/050144

give a solution of free am ne.§ The batch is tested for

ter, T ' b ,
4oL Blfien Mot B Rt S8 S dne hydrolysis o
thd gty \Wstdr. mhbrrﬂgkﬁﬂegaﬁllbteww&hIlmﬁr@bfl 4dmadesnd adidified with
hydrochl oride salt of the end roducﬁ% The batch js
Bwoéﬂbr'@oﬂ?'@ct-ré’@ FAUEPYE r'ﬁlfﬁ'f"roh3 separaied v the yeapi@ layer is

(e T \V

REEh e il el o IARIRI BRSO THR, oMb oEpAEHIIRBE R isopropy
aedzthtej ka@smmhom thrau Ptep (ﬁjpmdtmans lmeyslradhzécacd:alheetécbpy filtration,
convent i | granul ati on net hod i cal
BERBEE PO AGReshd s ARIED IS AaREL Vb dsomdbyatetteat ed
bel ow. The wei ghed quantities of R41 1, pol oxaner 188,
PreparatiomooikStepod iPtoduck30, mannitol and fumaric acid
are placed in high shear granulator. The contents are

m xed AWl ie"Bestey eagsiSdGétO%S oRth P C?etﬂyl 'Bﬁﬂjridf@ hydrochloride
speed for about 2 mnutes. The required anount

|b1urequn@diervthtamd Sgdwmmrwﬂﬁprm%m&:tlhehMEdrtﬁt h‘&omﬁi@ﬁC After
urechs ot weod
e Plet oSS By eactPe e hidired §aBERL R4 e Bedlyihh Ropropy

hE&aRO VI @qnéyn@tarﬁmomﬁﬁlé}gonée agiered. THBeaqueous phase is
obt ai ned granul es are delunped by Fitz mlling at slow

spra‘atedraad dhsaaiged agrdha wgaaicdapet sdwashedwithDMy and water.
TR PN o PLPBL S i R SARLRD yher ygouum to

givki yelution b@fr&esarmaegﬂ'he Ulagsh fsaestedr fioh Wat@f carasist. n'Che batch is
These granul es are mxed with external excipients su

heatede @&W%l‘i’é{ sybgusfags RqRIkeTR S lﬂﬁS@Pblar OGN Ch|0”de diluted
PARNHi gﬁepfd)gt[)iaék)ﬁat@ el e sirtll %yBM%rgnl”éa%élt' df the end
conpres S S using appropriate tablet

poducy8ki dhe rsttih ne.cobhesl, cantipetesk byl filtblien, swasteed odthe dsopropyl

th the fi t he f la b '
Siiels A o Pt RUBIPHG! B b RA AR e
granulation is feasible for this product, it is not

feasible due to potential stability concerns and

processi ng chal | enges. él;(haema%u§ous wet

Formulations made by wet granulation 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.
The delumped granules are dried at ~35°C by fluid bed drying until targeted
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granul ation of this product presented significant

manuf acturing chal | enges due to narrow granul ati on end
w@einns28hnadequat e control of granul ati on pr oCBSEEP2007/050144

causes problenms with conpactien and di ssol ution

&%ftli eﬁégnt%@gisgrr %B@%&% ép%ie S%ﬁf'% 38‘% @il dlné(lgég F{ﬁ ﬁ)to achieve
(hitdrhagiangramlles. 0P fivamer padce@sidg. Aimsek raﬂtmllét 3Pe Gflixed with
Crospovi done (extragranul ar) 6.00 Mannitol 93.00 Talc

QBteUWI\@XC'@@@ Seh 93%)@“?@@%1\('(3'?(@ nElc sl goagnesiBoaiearate by
BIPERIE L 3500FPBIBRAE! T ot B, SOLRTARGR o talrs
Elfsmgl aﬁﬂt@lﬁngte Shislat c@mebsibnrrrﬁqhimetT@r aouhpressed tablets are
cl::)oealltlégn vi/i{hgth{ec%ﬂfnr-rci:cl)allt" own ||no’lhg ?grrr?ur glbr)]/gusllvrlwglg lappr%p‘ig?é trgbilen[ coating
equipment. Although wet granulation is feasible for this product, it is not feasible
due to potential stability concerns and processing challenges. The aqueous wet
granulation of this product presented significant manufacturing challenges due to

narrow granulation end point. Inadequate control of granulation process causes

problems with compaction and dissolution profiles.

g

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

Hypromellose coating system (with talc, colorant and

opacifier) 17.00
Aquacoat ECD30 2.18
Triacetin 0.82

Total 620
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Bl ender (E in Extragranul ar conponents Bl ender (PK or
Bin T My. stearate v Tablet Press , $ Film Coating

wo/kmhiosesoHy dr oxypr opyl nmet hyl cel | ul ose, Titani UPCT/EP2007/050144

di oxi de, Talc, Blue 2 Lake, Tmacetin, and Purified
wat er Exanple 3 F / hot nelt

granul ati on The hojt Higt $hegr Granulatoron for this product
takes advant age of| Agquwatedrbmrgfiqgoi nf of pol oxneer 188
(52-54C). A typicat—conposytiom is shown in the table
and the manufacturipg edented in the
schemetignuidihe: manu aP?]E%%EiQS(SOUTEDD consi sts of high
shear granul ation, fTui Ing, mlling,

bl endi ng, conpressi ba gﬂhmfg dfc(?rxmg The wei ghed
quantities of R41 1, pol oxraer 188 and crospovi done
(intragranul ar) are|pl %ﬁg]g(ﬁohﬁﬁﬁeted hi gh shear
granul ator. The powder—t+s—xea—wth—i npeller and
chopper at medi um speed whivle the tenperature of the
jacket is increased by ppeﬁ(%tl(gtﬂ)ng hqgt wat gxtrggraﬁﬁglc
The p@eelings i ntermttrentiy mxed untit—thg,) E .nts
tenperature reaches 500C. Ihe continuous mxihg is
started as the be lﬁg]pl;iﬂ?:ﬁﬁfgc :Bc%l..llts 5Q0C to assure
uni f or iuhEtdtiong of Lt e PEPHNnd fugi f or

granul ation. The mxing is aonti nued unti |l ?cla/lrggcsette%rate

gr anul at i Oﬁ ehd pmw h ...... régards ...... t.d .....................................
power Consihpt’dn. [The grad Tl Sare dgl unped by passing

through Fitz mll. Il es are cooled in

fluid bed.at ambien i?rg@aﬁ%o&fabhﬂ; e |cqaled granul es
£t Gaafpe MEChg dve uni form

are miTed t hroug

; ; Hydroxypropylmethylcellulose,
granul es size distribution. Toanton doside, Tolc, 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 manufacturing 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 to 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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The mlled granules are mxed with external excipients
such as crospovi done (extragranular), fumaric acid,

w@e@F082809 t al c, | act ose anhydrous and nagnesi UPCT/EP2007/050144

Stearate in a suitable blenden1 The m xed granul es are

el S THS FAIES b AR BPTIALE #RbBEN Fitz mil. The
Selumprl gehrised arapotgy irflaid bearatoanbignt weiniRidns. The cooled
coating pans. Alternativel the granul es can be

graNURE 216 Bl trapahalizmibissasieve iR graasies Bz qlstrlbutlon
11 DBl Syt PSR DPRRGHEIRNS 1 g cosponcions

éndinadyranud ard 2 Birddri -aoiel; iRtoolvd ta0, @BtoEal anmftlr@@s and magne3|um
%%? g\é”g,%g?@tagﬁ%b erg{egnqj ar%;@q%d%@ﬁé %%r\érﬁso&%{mcggseg into kernels
h&’lﬁb%ﬁdrbsﬁﬁe%%@t RGniHesSah (MhdHinepathd 'c8Fnre§§éloofaft‘ﬂét are film-
and™t 17. 00 Aquacoat ECD30 2.18 Triacetin O.

Toatad 8ﬁogaa|:kmoedat€h dilm-Sieatrin Gremed acaatingnpags. aAuematlvely, the

exci pi ent
granules Car be filled into hard gelatin capsules as well.

Ingredient mg
R 411 318.00
Crospovidone (intragranular) 8.00
Poloxamer 188 136.00
Lactose anhydrous 228.00
Fumaric acid 30.00
Talc 24.00
Crospovidone (extragranular) 8.00
ProSolv SMCC50 40.00
Mg. Stearate 8.00
Total kernel 800.00
Film Coat
Hypromellose Coating system
(with opacifier, colorant and talc) 17.00
Aquacoat ECD30 2.18
Triacetin 0.82

Total 820



R411, Granul ation Deluming (Co-mll|") pol oxamer 188,
crospovi done Fluid bed cooling MIling rco-min
w@k@ndgasod Bi n Ext ragranul ar conponent s Bl ender PCRPEPIIN7/050144
Bin T My. stearate n Fil mCoaqung Machi ne
Hypr onel | ose, Tiartam-ehox uc, Fat—e Bl ue 2 Lake
Tpacetin, and Hufdcketed High SheaThe hot meIIt ran | ation
process utilizesCrimalawel ting behavi of 10%&her 188
at 52-54 Cto aﬁ'e'a—rwmw(jmoe Peents ovi ded
much superior coptraol off the granyla 'onR‘b]rlocess. The
conSi@tulationgr anu| abkRmnpionicdesNmgr e r o RAIXAMNHEY r eam
processing and yi el d remroduci bl e di ssol arpsponidone
Therefore, the [hot mighthe@tamiioat i qn as opposed to
conventi onal aqueous _Wel granufation provides a nore
r obust product. E»(amR)hﬁuﬁ, F‘&ﬂﬂ#ﬁat' ons manufactured by
hot nelt extrusier—rethqa—the o<t ulation of R41 1 can
be achieved by hot nelt wextrusion process. This is the
nost preferred |ret homea@erl(tgmr ovi des th@xﬁﬁgﬁanmaltl mat e
m Blergling R41 1-WTHT pof oxamer 186¢TesultjRgnd more
uni form and robust dr ug¢pr oduct. Since hot nelt
extrusi on proc rs—continuous priocess, it al so
pr dwibdestiondded ad\}ﬂﬁ@%épﬁ(@f&@l 4 ug_of tF/F drug.
product. A typl cal phar r meiceut i cal conposi N s
proyided i te Tant ST manuta UUrinyg process—as
scheﬁ%tﬂ \\\\ m ablet Press

v

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 control
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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The R41 1 and pol oxaner 188 are m xed together in
appropriate blender (bin or twin shell). The m xture

WO 3007/08280Nnt 0 t he appropriate extruder (LeistriPI/EREON7/050144

screw extruder) using gear opegated feeder at constant

rate ( 10-20 g/ m nute) E%h]n dhe screw rotation is

mai nt ai ned at 100- 200 twn screw extruder is

equi pped with appropriate screw geonetry and the

barrel tenperatures (for barrels of the Mcro-1

Germyl %P@%ﬁl%lﬁﬁﬁ%eﬂtbysbm melt extrusionzmetiodo, 7oc

The extrudates are collected fromthe exit port using

3 mmdie and are air cooled on a conveyer belt. The

col | ethedyrantilatidatod SR 4driecan Ibleeabhiéwewgtn H?-Jittmelniekirusion process.
in propri at ditions (such as mm scr ee

Hist B BB mrefeuregt e 25, & TPUAGs NGy TRSETErAg mixing of

ﬁmhr\wﬁwggnd))&rﬁ@me?rﬂe@mngl.ﬁnﬁh%ref ubitBrrhi 1/ reb@I%Ig product.

ress Into tablets using tabl et conpression
Sam| Inet. MeHesXteusingl prasess be cootinealuprangsapiirape ipseedes added

BAIEER s O b el bios Bhatifosyiiggbgppositon
588t otidedan thaThBREWRR WM@%g%e@%WM% 25.00
Fumaric acid 30.00 ProSolv S 40.00 Tal c

15. 00Magnesi um stearate 10.00 Total Kernel Weight 7

10, SOrFl 083 80, o 8 Bt P BBt loncer
(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 geometry and the barrel temperatures (for 8
barrels of the Micro-1 unit) are maintained at 30, 40, 60, 70,70,70,70, 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 through Fitz mill using
appropriate conditions (such as 2 mm screen at medium speed). 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.

Hot Melt Extruded

Component Amount (mg)
R411 318.00
Poloxamer 188 170.00
Lactose anhydrous 100.00
Crospovidone 25.00
Fumaric acid 30.00
ProSolv SMCC50 40.00

Talc 15.00
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G anul ati on Convever belt coolin MIling Blender (Bin
Extragranul ar conponents Bl ender (PK or Bin T M.

wet@ansase C | Fil m Coating Machi ne Hypronel | oSECT/EP2007/050144
Ti tani um di oxi de, Talc, Blue 24Lake, Tpacetin, and

Purified . I Fornul ati o de by dry
granul ati @%tgﬁé?'ﬁﬁgg@gfﬂggi ng or rol Iniqﬂ'@orrpacti on) An
exanpl e i ToiasKeaidIngdigre drug produrto.oanufacturing by
dry granulation netjod is presented in this section. A
typi cal phHPrAgSéuti cal conposition i29-BPovided in the
Tabl e be'?&"tal}f&ﬁle’%ﬂei ht POl oxaner 1pgy ofr 0Sol v SMCC50
and portion of magnestum stearate are m xed toget her
in appropriate blender (bin or twin shell). In the
case of slugging nethod, this powder mass is
conpressed into flat-faced tablets ( 1 " dianeter) of
approxi mat el y [f0=1 5 SCUOnardness] For roller

COMagkhy t e poviRlerdsidRi®) i s conpressed into ribbons
by conpressi ng—between—ghe—noving rollers at desired
pressure. The_ribbons or the slugs are then mlled

usi ng appr opl igdteviét bherddel tEwrscednm |1 )| to obtain the
uni Gonmigfianiyl es wWith average granule sijze in the
range of 100-200 m crong. The granul es are bl ended

wi th external excrprents—Trappropriate bl ender. The
final blend i d copfyesardhed onter t+ abl et's usi ng tabl et
conpr essi on v

Milling
v
o Blender (Bin) Extragranular
Blending | components
Lubrication Blender (PK or Bin) P
¢ < Mg. stearate
Lompression Tablet Press
Film Coating Machine | ——

Hypromellose, Titanium
dioxide, Talc, 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, ProSolv SMCC50
and portion of magnesium stearate are mixed together in appropriate blender
(bin or twin shell). In the case of slugging method, this powder mass is
compressed into flat-faced tablets (17 diameter) of approximately 10-15 SCU
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machi ne. The kernels can be coated using appropriate
filmcoat in the vented coating pans. G anul ati on

wo/kdohogks@nponent % w w R41 1 40. 0 Pol oxamer 1881/LB2007/050144

Lact ose anhydrous 17.0 Crospovfdone 4.0 Fumaric acid

* SRR ¥V o B ARG T 58 obons

polgxedrapret8ihg ethaed toelmdving cran@rulmje“éh@dgfréswrQSThe ribbons
obt ai ned by any nethod as shown in previous exa

SuGH 18 SHFS GFLHATRETISG USBDLaRRrARGAE THn(F HePt &Bmi to obtain
I
AU LR gL ITRAEH RN G550 i 1 PR B7Li00-200

si mcl"ca'rsd 'El’reelglramﬂpsdresbleﬁdsd rvm'tfe egteanall exmlplemtmwn appropriate

bel ow ypwhe 41 ol oxarmer crospovi done d .
PR TPe TaRaRlarRl e ByPRstoq A RO HORBL RBIPL opFRpression

gr FhaHiSe af ife AbirRak ban bb%o%tétfgs.ﬂgwgroﬁﬁétbeﬂnmt in the vented

m xed w th external excipients su S magnesi um

st enating palbe final blend is then filled into hard
gel atin capsul es. Conponent Anpunt (ng) Anmount (ng) 75
ng per 300 ng per capsule capsule R41 1 79.50 3 18.00

Granulation Method

Component % wW/w

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 2.0

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 granulated by wet
granulation method. The granules are dried in fluid bed dryer, milled and
mixed with external excipients such as magnesium stearate. The final blend

is then filled into hard gelatin capsules.



Pol oxanmer 188 (mlled) 28.80 115.20 Crospovi done 2. 28
9.1 2 Povidone K30 2.28 9.1 2 Magnesium stearate 1. 14

wa2@6/08val Fill Weight 114. 00 456. 00 Hard gel BCT/BP2007/050144

capsul es 37.80 104.00 Total capsule weight 151 .80
560. 00 Bl ender (bin) Wt granulation, nelt granul ation
or Granul ation extrusion MIIling Bl ender (Bin)

Ext r agr anGbaipasentonent s Bl endioURK () BIAmouht (mg)
stearate ¢ u Capsule machineC ains 1. A composition in
a unit dosage form conprising a) OrBthPehout 390 Mg PEH
400 nmg of N-(2-chl oro-6-nethyl benz “4-[(2, 6z

di chl or obenzoyl ) am no] - L- phenyl al a{rlilé{[!r)fgeu-I -(diet ﬁ?ﬁséjrlr? no
) et hyl estB41thydrochl ori de and on a %%§0wei ght 06
b) fromahout 5 tq _40 % of pol oxamer , ¢) fro

about 0 t%%%ﬂﬁ(&éﬁmf&dz@om andZé%I?gfrom ab 112%-2@)%
to 60% of QfnAnhydrous. 2. The cppgosition af 1o
claim1 which further conprises a) from 300-400 ng of
N- ( 2- chl oPovidonetddd benzoyl ) - 4-[ (2, 6-2.28 9.12

i ehl or OhEAERULY ATLAG)aPheny! al ani nes 2- (di et hyl agyno

Total Fill Weight 114.00 456.00
Hard gelatin capsules 37.80 104.00
Total capsule weight 151.80 560.00
) Blender (bin)
Biending
v
] Wet granulation, melt granulation or
Granulation | 0.
A
Milling
v
Blender (Bin)
. Extragranular
Blending | 4 components
Lubrication Rlender (PK or Rin)
7 < Mg. stearate
Encapsuiation Capsule machine
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hydrochloride , b) from about 10 to 25% of pol oxaner
188, c) fromabout 2 to 4% ProSol v SMCC50(r) and d)

wo ewmosasout 30 to 50% of Lactose Anhydrous. 3.PANEP2007/050144

conposition of claim1l whereim7said conposition is
manuf actured by hot nelt gr 3| i on process or hot
nmelt extrusion process. . m coat ed t abl et
havi ng a conposition mhlch conprlses

N ( 2- BricoRRSAREIN HPé APegag forny ¢emprising

di chl or obenzoyl ) am no] - L- phenyl al ani ne- 2-

é)ilfecbrhyla@auaoa@t gl t@sneo Brilg‘3 Sl ?@hl@X@Jmheﬂr&&)enzoyl -4-[(2,6-
114. 00Ny POVI done K30 Crospov
dichlora e am ek boRgn YA 2 Aaedh o BHgthylester hydrochioride

%ﬁc %b‘bgﬂg\’%@ﬁt tear ar rég?%%o&%%?eﬁﬁ Eb\o%ﬁm%q%s c) from

0Dty 209 I?ridSan@M@@SO@oaﬂd dhavwmaalzouwt difpoei 60%nof Lactose
b ch conprises N-(2-chloro-6-nethyl benzoyl)-4-

% @OYFchl or obenzoy! ) ami no] - Lphenyl al ani ne-

2(d| et hyl am no) et hyl ester 318. 00ng Crospovi done

(intragranul ar) d. OOng Pol oxaner 188 136. 00ng Lact ose

anhydfbesop®siomofralamar 1 evhach tird@r comprisasc 24. 00ny

a) from 300-400 mg of N-(2-chloro-6-methylbenzoyl)-4-[(2,6-
dichlorobenzoyl)amino]-L-phenylalanine-2-(diethylamino)ethylester
hydrochloride , b) from about 10 to 25% of poloxamer 188, ¢) from about 2 to 4%
ProSolv SMCC50® 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-chloro-6-methylbenzoyl)-4-[(2,6-
dichlorobenzoyl)amino]-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



Crospovi done (extragranul ar) d. OOrg ProSolv SMCC50
40.00ng My. Stearate 8.00ng Total kernel dOO. OOng 6. A
W@ 0up08ishd on conpri sing N-(2-chloro-6- 3 18. 00PGI/EP2007/050144

nmet hyl benzoyl )-4-[(2, 6- di chl pgobenzoyl ) am no] -
L- phenyl al ani ne-2- (di et hyl am no) et hyl ester Pol oxamner

8,170. 00 tose .anhydrous .100- Cr ospovi done
35 Oy AR FDISET 4 50 SHOP o8 BB ) B SRS 00ng
Tal ¢ 15. 00ng Magnesi um stearate 10-OOng Total Kernel

Weight 7 10.00nmg Fil mcoat 20.00ng Total tablet weight
730. 00¥g2-chiprednpethtlbenzaydbrpr i si ng N- (2- chl or o- 6-

g?cﬁ?ﬁ&dg@%éﬁ%gﬁ%@arﬁw% eﬁyl al ani ne-

2( di8ce)tmwn@@mheizwibtmmrnoﬁ’@ﬂhwarrer 188 (milled)
ng

28.

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
ProSolv SMCC50 40.00mg
Mg. Stearate 8.00mg

Total 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
ProSolv SMCC50 40.00mg
Talc 15.00mg
Magnesium stearate 10.00mg
Total Kernel Weight 710.00mg
Film-coat 20.00mg

Total tablet weight 730.00mg



Crospovi done 2. 28ng Povi done K30 2.28ng Magnesi um

stearate 1. 14ng Total Fill Wight 114.00ng Hard
w@edoabsasocapsul es 37.80ng Total capsul e wei ght PABEP2007/050144

1.80mg 8. A conposition conpriging N-(2-chloro-6- 3

?C%O@H’E@%E%@%w}é% 4L[ éﬁeﬁyl al ani ne-
2( di et hyl mArghi@iohsd ester Pol oxa_rvg_sdr&g (mlled)
115. 20nmg Crospovi done 9.1 2ng Povi done K30 9.1 2ny

Magnesi unnstidbenzoyl-s8ed-Total Fill Weight 456.00ng
Hard gel a&iicﬂlo?@t?érlrgo%aﬂr%b]gong Total capsul e wei ght

560. 00Ny

L-phenylalanine-
2(diethylamino)ethyl ester

Poloxamer 188 (milled) 28.80mg
Crospovidone 2.28mg
Povidone K30 2.28mg
Magnesium stearate 1.14mg
Total Fill Weight 114.00mg
Hard gelatin capsules 37.80mg
Total capsule weight 151.80mg

8. A composition comprising

N-(2-chloro-6- 318.00mg
methylbenzoyl)-4-[(2,6-

dichlorobenzoyl)amino]-

L-phenylalanine-

2(diethylamino)ethyl ester

Poloxamer 188 (milled) 115.20mg
Crospovidone 9.12mg
Povidone K30 9.12mg
Magnesium stearate 4.56mg
Total Fill Weight 456.00mg
Hard gelatin capsules 104.00mg
Total capsule weight 560.00mg



