A TABLET HAVI NG | MPROVED STABI LI TY WTH AT LEAST TWO
ACTI VES The present invention relates to a novel

waelowageroivor m conbi ni ng two acti ve phar maceut i cBEEGBRIV8/000933
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particular, a conbination of an antihistam ne and a

NSAID is described. In many cases, it is perceived to

be advantageous to treat a patient with nmore than one
active pharmaceutical in th e sane dosage form A

Sh NJIABIRTS a GIAVIINGM [MPROVBDC OSIWABLIBITY f GFITHhe Afat LBABT TWO
aqg h$%$additional safety by reducing the possibility

ACE s in drug dosage or type caused by conpl ex

mul ti - dosage regi nes. However, active pharnmaceuticals

are often highly chemcally active and m xing two or

nbre audsesy | Aveatdiongl sedetage for m cavvelesdasage - form
probl e in._the nuf acturin rocess and/or the, .-

RSB TS0 o vEnet g anesgacPaPiesisen sThoraTticver: 2
hesmisdnHpi drived £ a0 et 1 104 HTOes Saredh avb/alT aigeQisscribed.
exci pi ents which assist shelf [ife and hel p maintain
efficacy and stability. However, having two or nore

agh | M8y | Bade S| NBL ei@ﬁ?#&éi@é‘d PESCES Sa 8Pnt&Gbys to treat

conprom sing the optimal process and conditions for
eachasepar aveéthctmpre. thhains cnen scduise wlobimemewiidal in the
stabil%t¥ ch?nicaIAreact'on, opt i exci pients, etc. . N
TSP TN F8 PhePpPobPéfs WFA% rddt ith T T o°For AR
af bt - thaypatiaht ebnby hpsodddind 2adh RAdtwe ISeppddiEing the
under optimal conditions and then _conpressing the
fRPPRP Bkt X eStarRF %3&S pientdrUht 8oFRBes&Far ayee caused by

lé@ -ﬁexSUChm§1§9LHE§QQeiS d&%&&%@%q in %%wever, active
20027 177,626, US 4, 8447907 an

pharmaceuticals are often highly chemically active and
mixing two or more actives into a single dosage form can
present problems in the manufacturing process and/or the

stability of the final dosage form.

Each single active has an optimal production process and
advantageous excipients which assist shelf life and help
maintain efficacy and stability. However, having two or
moré actives in a single production process may mean
compromising the optimal process and conditions for each
separate active. This can cause problems with stability,

chemical reaction, optimal excipients, etc.

One'solution to the problems of interaction is to form a
bi-layer tablet by producing each active separately ﬁnder
optimal conditions and then compressing the formed actives
and excipients into two separate layers. Such a solution
is disclosed in US 2002/177,626, US 4,844,907 and WO
96/24375. Although bi-layer tablets solve some of the

problems with multi-active dosage forms they are expensive



96/ 24375. Al though bi-layer tablets solve sone of the
problens with nmult i-active dosage forns they are

wezpensiovet o produce being effectively two proRPCIVGBRI08/000933
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processes which are nerged at the final stage. In
addi tion, they have the drawback of allow ng

‘interaction at the bi-layer ifterface . A further

i mportant aspect of a tablet is the disintegration
rad e. pHothever b inter adtfieat iveflywee iwbwopaotiivesonncerocesses

t he. mi xed dosage form has heen_produced can cause the
BT oG8 TF et 0 ER o Paded” dRFSher of Gy CiT g, they
theveperd akaabhitRnodf atihewdely ieteddctiio hat efigd epi-layer
desirable to produce a nulti-active dosage form which

ptevehtacent eracti on bet ween the pharmaceutica

actives . According to a first aspect of the present

invention there is provided a tablet conprising at

| ®astfertfiarst amgoseannd acdpexws, thé€ fiast taddliere is  the
in the formof a non-aqueous .granul at.e,

bej n t he o
SPEOHIE @RI FVECT ndidddi-ent BRYTEE T n t1HE FHTh G ngFFween two

ex& ¢ Uglad edngeanukesie P ISHYH afSrihaAHEOYR e produced can
non- aqueous) , the said first and second active forns

heaiery Béen bl ehtdeabtagarher imgptticonahtyeape h agchegherefore
CXELDLEM e %5‘9 éoﬁﬁeadcé%ri) S 1Al el AgGording to a
pec ot t hie p *

second aspeé resent i nvention there is a
provi ded a nethod of producing a unit dosage form such

as,_ a, tablet conprising the steps of :- (i).producjng
nbhn- &) u%]b%’éeé?la u‘il%\%JeIg %?1% §¢ rlg‘f"‘gﬁ? vfé;‘m‘(h;)l PROTLET n%osage
Nt et L sl ey SF SRk €5n Od r B SESOWk tween the pharmaceutical

actives.

According to a first aspect of the presentlinvention there
is provided a tablet comprising at least a first and
second active, the first active being in the form of a
non-aqueous granulate, the second active ingredient being’
in the form of melt extrudated granules or a granulate
(agqueous or nonjaqueous), the said first and second active

forms having been blended together, optionally with other

excipients, and formed into a tablet.

According to a second aspect of the present invention
there is a provided a method of producing a unit dosage

form such as a tablet comprising the stepé of:-

(1) producing a non—aquebus granulate of a first
\aqtive; |

(ii) broducing melt extruded granules of a second
active

(iii) blending the said first and second active

granules; and
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active (iii) blending the said first and second active
granul es; and(iv) formng the granules into a unit

waelewageroivorm Preferably, any one or nore of sSPEpPE&B2008/000933

(i)-(iv) can incorporate optional excipients as
defined herein. Melt extrudate granules are known and
descri bed in PCT/ EPOQ 12193 add WD 02/098391. Suitabl e

nmelt extrusion techniques are described therein and

i ncdipor at etbrheire rthyy grefrarlercentBy areinti texdo=edet ddrm.
granul es i's neant a granul ar conposition obtained by:
(a) nelt -extruding said second active, optionally

Vb AdF EH 13 eNt Sy (boné Or BngmarBonegengepsext (iydati®i) can
(c) coollng sai d extrudate; and (d) formng said
(ﬂﬂﬂQ§PQ§GWQMRRQ§QHﬁ¥)%ﬁQﬁHﬂﬁ§§S Prefdatdmefd heredtep

(a) , . the said second active is fully nelted. -
Typically, the extrudate in step (b) is forned into

tMed tor evoreuddtien rgbiondes hasrag andepnt haol 1@wwcaribed in

AR as) “Fad 0 BelnSpBhia ¢ et eaRRaineg & et usion

acddnBsnddy thee f @e@cef b anahAadIap U§nea.vetln%@%|rett%dar}cérem
amlled nmelt extrudate respectively prevents chemni cal

i eraéﬁr@ncaet wedl ane bt herfirsdasiesim garrylemstish| eant  a
réfﬁHL1£ﬂ15% gﬂogﬂéﬁyg%g%&l% actives in this

nner 1 npr o es i'sintegration time between two
actives capable of chemcally interacting to prevent

or hlnder I Si ntegr.ation process. .
Qt extr d?ng said second active, optionally

with excipients;
(b) forming a homogeneous extrudate;
(¢) cooling said extrudate; and

(d) forming said cooled extrudate into granules.

Preferably, in step (a),. the said second active is fully
melted. Typically, the extrudate in step (b) is formed
into two or more thin ribbons having a depth of 10mm or

less and which solidify in 5 minutes or less.

.Advantageously; it has been found that blending two
actives in the form of a non-aqueous wet granulate and a
milled melt extrudate respeétively prevents chemical
interaction between an otherwise chemically unstable
blend. In addition, blending the actives in this manner
improves disintegration time between two actives capable
of chemically interacting to prévent or hinder the

disintegration process.

Preferably, the first active may be selected from
antihistamines, sympathomimetics (decongestants), cough

suppressants-antitussives and expectorants selected  from
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Preferably, the first active may be selected from
anti hi stam nes, synpathom netics (decongestants),

wWeowgh1®uppr essant s-ant it ussi ves and expect or aPCBEGB2008/000933

sel ected fronthl or pheni ram ne , bronpheniram ne
, dexchl or pheni ram ne , dexbronpheniram ne,
triprolidine, diphenhydram ne? doxyl am ne,

tri pel ennam ne, cyproheptadi ne, carbi noxam ne,

brlolmctpkpﬁtremw@rrm ne, pw@mmlmrdémhMPhenlramlne ,

S RSP BB 0L S e

t&swmrhw Attes i griad freneisid). Rpefeiapdadidde cdivsloxamine,

active is an anti histanine fromthe aforesaid |ist,

mmﬁfi«@f@r&m%ranmrmwe ARRTHNAGRIRA, PHar Hereing fca443;/tadlne :
of £00] rst

%g%%p%@% es theaé sl{‘la{%ve éhgl éphenh réa nephrme’

Manear}mlmmceLde:da&dn)eta‘un@p‘taahl e saldirteher emah;pln hydrate,

partjcularly the Preferably, the second
a1 er?ess ectpggg(glelr 13 'Suj Itgﬁ ﬁgﬁ 5t erafarcantis  an
Iaﬁﬂﬁmaﬁméﬂr dgomThendoBrsLeEQidal1 AdH | most preferably,
-inflanmmat.ory drugs for use in the phar naceut i cal

csbmkﬁ;mywu@ndonfetmmmeuw Yt Reqsesdie salts of
f@ﬂ&%g@%%ﬁ%ﬁiefl%e%cjg ;qpany of the following

cat'egori es propionic acid derivatives; (2)
The acetic acid derivatives; (3) The fenam c acid

derivatives; (4) The bj henyl car boxyl i
d@‘?%a?’r’%g Eably (e Tﬁgr5§| ggheve Aéc&lrl&%’?é’ihydrtaﬁléne or a
(BN e 28 HSRE SRR Isnltteilebe, particularly the

HC1l salt.

Preferably, the second active is selected from a suitable

non-steroidal anti-inflammatory drug.

The non-steroidal anti-inflammatory drugs for use in the
pharmaceutical compositions -and methods-of-use of the
present invention may be selected from any of the
following categories:

(1) The propionic acid derivatives;

(2) The acetic écid derivatives;

(3) The fenamic acid derivatives;

(4) The biphenylcarboxylic acid derivatives; and

(5) The oxicams.

Accordingly, the term "NSAID" as used herein is intendéd
to mean any non—narcotic‘analgesic non-steroidal anti-
inflammatory compound; including the pharmaceutically
acceptable non-toxic salts thereof, falling within one of

the five structural categories above but excluding
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to mean any non-narcotic anal gesi c non-steroi dal anti
i nfl ammat ory conpound, including the pharmaceutically

waewsptaAo e non- toxic salts thereof, falling RT/AEBR08/000933

one of the five structural categories above but ,
excl udi ngaspi ri n, acetam nophen and phenacetin. Wile
sone of these conmpounds are pPinarily used at the
present tine as anti- inflanmatory agents and ot hers
aagp primaradetasetbpsemanald gtiaasmcatnifact all of the
cont enpl at ed conpounds have both anal gesic and anti
inflammatory activity and can be used at appropriate

dasege davel st fiote £l tSIpAMROSE d HA R CONPAsddd QS the
and net hods of the present invention. The conpounds in

RN 1) indraugnt ) infipwetor it crastite anhriidend are

aci nction; ;- however, those acj e ;S0 ies
ﬁ%}%éﬁtﬁ elgg]eldn %\galgoquﬁ B Th ellr{r dfps)ahcg r‘r"lalf:leﬁ c{aPFel y
acsrepdnedll 3t & | cbmastslind O rhaore aAde lamaigdsisaldre] antg -
sodium salts. The specific conpounds falling within
tHeE IR A TG FHR Y APDICAhP ARG &foiadRropriate

add Y | BBt OF o Ardigsh d O TSR dd A& Y €28 ositions and
i nvention are well known to those skilled -in the art

arek had e rah deherayr e ttadinwentddousTie taampanrgls in groups
reference sources for their_ cheni cal L .

S F{r )u e Shp h g\lir;)mszt c}f%bcf 2 f]lc%ll Coa%ta} Vi 9 &€ rbsolx(}’e1 i faeccltds ,

NoUHEd i SIS dgevevigesshaie .adtels iy x@ilntss administered
Physi.ci an's Desk Reference, 35th Edition (1981)1;
e

THENBTKEITREE D ERRIGIRCM Ge dnd assipigp e acid
Radwas oYy Jensey; (MAB) saand g NGy RN dhoalks of
Phar macol ogy, 6th Edition, Ed. T .Z . Czacky, M.D.,
Appleton-Century-Crof ts , New York ‘

The specific compounds falling within the foregoing
definition of the non-steroidal antiinflammatory drugs for
use in the present invention are well known to those
skilled -in the art and reference may be had to various
literature reference sources for théir chemical _
structures,pharmcologi- cal activities, side effects,
normal dosage ranges, etc. See, for example, Physician's
Desk Reference, 35th Edition (1981); TheMerck Index, 9th
Edition, ‘

Merck and Company, Rahway, New Jersey (1976); and
Cutting's Handbook of Pharmacology, 6th Edition, Ed.

T.Z. Czacky, M.D., Appleton-Century-Crofts, New York
(1979), Chapter 49:538-550.

The propionic acid derivatives for use herein include, but
are not limited to, ibuprofen, naproxen, benoxaprofen,
flurbiprofen, fenoprofen, fenbufen, ketoprofen,

indoprofen,pirpro fen, carprofen, oxaprozin, pranoprofen,



(1979), Chapter 49:538-550. The propionic acid
derivatives for use herein include, but are not

wo povstie®1& o, i buprof en, naproxen, benoxaprof ePCT/GB2008/000933
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fl urbi profen, fenoprofen, fenbufen, ketoprofen,

i ndoprof en, pirpro fen, carprofen, oxaprozin,
pranopr of en, m ropr of en, tioxaprofen, suprofen

al m noprof. en, tiaprofenic acid, fluprofen and
butteparef i o iGtamctiaral |supedfared gimoipiapriaf eaci d
derivatives having siml anal gesi ¢ and ant.i -
TSRO T shert] B e Ah BHsHthey 0 b
ENEONPASSELIL P Yr & 1H tSe D iRbb 1 I 188 et 1/ el ierdtad a8 IHhefiSg
of the propionic acid group include ibuprofen,
narblkain, anta kaes igt cich, anteimoip fofama Yastyo reRat,t iged are
f f Thus,, o [.oni ' iMat ] . as

T e og BB Y 1R ibug

aPae fErst ogg refest ey dindadbeardt iof 1tHd gramtiemyi cdraugsl group

P DR | P AR (PR A R R BRI 7

At én saldd WeHhfh 9., - CH (CH3) COO- Na+ or -
CH2 COO- Na+) , typically attached directly or via a
carbonyl function to a ring system preferably to an

tie ] ystem . The acetic aci i.vati f.or
AT SRS AN I SRR R SRR YR are
| meskonfed et i said ligedaics s Aredmetd g 1 Amepitiadnf lammatory
Qiclofenacd f enc] of enac,  al ¢l of enac, ibufenac

| SO RA VI Gt erfRe TTEDISTHREOH RInet @2 CO0H group
acRIEIR Gk i et AZzam vd idanate aPd¥ NAGharmaceutically
Structurally related acetic acid derivativeés having
siadenirakabml grelsi grawb artt id nf |-SHhEEBCQRdfger dres are
E%ﬁ%bﬁiEé%uﬁgLff)é?%ically attached directly or via a

carbonyl function to a ring system, preferably to an

aromatic ring system.

The acetic acid derivatives for use herein include, but
are not limited to, indomethacin, sulindac, tolmetin,
zomgpirac, diclofenac,’fenblofenac, alclofenac, ibufenac,
isoxepac, furofenac, tiopinac, zidometacin, acemetacin,
fentiazac, clidanac and okpinac. Structurally related
acetic acid derivatives having similar analgesic and anti-
inflammatory properties are also.ihtended to be
encompassed by this group-. Presently preferred members of
the acetic acid group includevtolmetin sodium, sulindac

and indomethacin.

Thus, "acetic acid derivatives" as defined herein are non-
narcotic analgesics/nbn—steroida1~anti-inflammatory drugs
having a free -CH2COOH group (which optionally can be in

the form of a pharmaceutically acceptable salt group,



enconpassed by this group. Presently preferred nenbers
of the acetic acid group include tolnetin sodi um

waosnoaes and i ndonet haci n. Thus, "acetic aci dPCT/GB2008/000933
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derivatives" as defined herein are non narcotic
anal gesi cs/ non-steroidal anti -|nflannatory dr ugs
having a free -CH2COOH group ('whi ch optionally can be

“in the formof a pharmaceutically acceptable salt

O 03P, e—@izcg@lﬂﬁn Nevicallypiataddghead tdiched: Idi rectd wing
rin referabl to an arqQqmatic o
S T G TR S L RO oo RE GiGR fomat ic ring

degdvahi ves for use herein include, but are not

“limted to, nefenanm c acid, neclofenam c acid,

flufenamc acid, niflumc acrd andtol f enam c aci d.

Sf'ﬂéjcfé’ﬁgtll:{% éc,ei@tc?& fvei]:taji Iecsf afco d Ih\./eal:tél\ﬁe r&al\ﬂd’éq but

si'm |l'ar anal gesi ¢ and nf | anmmator y proper I'es ar'e
aas® ndtt entdertdd e, encirmpasiseddiyd t heclgiftpmnic acid,

Pres nt r%:Je(preferred menbers of the fenamc acid group
ﬁ%‘éa i afed SR ERIRRE g amhd -

(é@ﬁ&&f@fﬂ‘if ALl £h e $ OISR tde1a HSivad BRAMHa-AGS
derivative" "as defined herein are non narcotic

aFverh iglesst c@l&@ﬁ@@r@@&nt&mnﬁlamwammqpemw are also
whi .c 0 t the basi.c st ct uyr, V\,hl ch can. bear
vlarrt—l’ge}t@ é]of SubstT tuer asssaendlijl nl{:vvn r?ﬁ%ué)frberees-ea%x

O 10 e oree] bﬁem}ﬂeﬁd‘leaff aHe m‘er&npjwrarmrtetgﬁdmi lithclude
acceptabl e salt group, %fg?r COO Na+,, The )
grpHEARMArdod 13 fed NaFRGe, &OFigm (geclofenamic

hes £4 NI Udgaa Ut are not linmited to, diflunisal and
flufenisal. Structurally related bi phenyl carboxylic

acr d derivatives having simlar anal gesic and anti -

fla““E%engﬁlc acid derlvatlve" as defined herein are non-
narcotic analgesics/non-steroidal anti-inflammatory drugs

which contain the basic structure
NH

COOH

A
Z

which can bear a variety of substituents and in which the
free -COOH group can be in the form of a pharmaceutically

acceptable salt group, e.g, -COO-Na+.

The biphenylcarboxylic acid derivatives for use herein
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properties are also intended to be enconpassed by this
group. Preferred nenbers of this group are diflunisa

wa@pwsfilwieni sal . Thus, "bi phenyl carboxylic acPdI/GB2008/000933

derivative" as defined herein are non-narcotic
anal gesi cs/ non -steroidal antiinflanmatory drugs which
contain the basic structure wli ch can bear a variety
of substituents and in which the free -COOH group can
bieng udehe Yur mof raatpﬁadmrﬁmmhttioc,aldi;flanﬁes;atlakalrei sal t

ou e.g. COO- Na+.. .The axi.c ra
TR SRR Y R 4 e el d g acia
| el et vl MRy iy 30ni 198 UGTAUIRId iy raelldatael@la&lrﬁq%matory
having sim lar anal gesic and anti inflammatory

mlffpmrtqﬂe%s R R |1mteqm5@ﬁi te he eRcompassed W thiis
t
U, AU & SIS P S airhunisal and

ndnnrciotd Ic. anal gesi cs/ non-steroi dal anti -

i nflammat ory drugs which have the general formula
where Ris an aryl or heteroaryl ring system O
CRUISe, "B ipndy1 Re1RRRMe 3fed @éﬂlh,%%elv%kﬂ |a|se‘€|ie|frlntelaie
art, that any ‘of the foregoing conpoun s may be
thlieilzfédaﬁm rtqmrrfamﬂtdfc meﬁ ogin y siexepcall enti-
Sarléls mL e vﬁ'{lecfhe gl% R %%%fc%%%%
as’ap eny prop| aC| ec e fron1 uprofe

napr oxen, ketoprofen and qurblprofen, nost

preferably, ibuprofen 'ﬁyﬁéﬁg It may be found that
the crystalline form of econd active changes on
nel ting and then cooling. Fog\e anpl e,

which can bear a Variety of substituents and in which the
free -COOH group can be in the form of a pharmaceutically

acceptable salt group, e.g., -COO-Na+.

The oxicams for use heréin include, but are not limitea to
piroxicam, éudoxicam, isoxicam and CP-14,304. Structurally
related oxicams having similar analgesic and anti-
inflammatory properties aré’f also intended to be

encompassed by ' this group.

A preferred member of this group is piroxicam.
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‘a conti nuous phasg

the crystals becone smaller and the surface area of
t hesecond active in the nelt granule is increased

w@eopar®es t o t hat of conventional crystals of PEEGB2008/000933

second active. Inaddition, on cooling, the changes to
the crystalline structure |lead to a nore porous '
granul e. The crystalline struéture of the nelt
granules fornmed fromsolidifying fully nelted second

~active differs fromthe crystalline structure where

Lﬂg second_active is onl%FﬁartiaII%.nelted. In the .
CHEE of pRFECEMSnel t3hg, FHETERY stRFTFHE sfFGct FFRRreotic
tdea T 4 26k SRt aedidel | Sahbl el hEPhRdabY¥rihe drugs which
non- el ted second active, thus providing that the
shaend e tgsre lest aigtulmve a single crystalline
structure. The second active is fully nelted so that
on cooling, a single continuous phase of the second
active is forned. That is to say the crystalline
structure of the second actjiye is jot i nterrupted by
anot her crystalline second Active gtructure. The nelt
granules are thus in the foymof al[solidified nmelt of
second active; conprisi ng_sald secomd—bcti¥e solely as

2€. ThyTn non allofls the
formul ati on of afny relatively Illow nelting second
active into an agceptablly tastmpg, readily
di si ntegrating compositi ORIt Is general | y envi saged
that the nelting point of ch conffBunds will be Iow
enough to allow the nelting|thereof using standard
equi pnent. It is also inpor@ant that there is not a
del eterious effect on the second active itself or -any
ingredients incorporated in the nolten second active,
for - '

where R is an aryl or'heteroaryl ring system.

Of course, it will be appreciated by those skilled in the
art, that any of the foregoing compounds may be utilized

in the form of pharmaceutically acceptable salts thereof.

More preferably, a NSAID is used such as a phenyl
propionic acid selected from ibuprofen, naproxen,
ketoprofen and flurbiprofen, most preferably, ibuprofen is

used.

It may be found that the crystalline form of the second
active changes on melting and then cooling. For example,
the cfystals become smaller and the surface area of the-
second active in the melt éranule is increased compared to

that of conventional crystals of the second active. In



exanple a disintegrant . Thus, typical nelting points
of the low nelting second active woul d be expected to

wo 2008/1wiothi n t he range 30-300C. Preferred secoPdI/GB2008/000933
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actives have lower nelting points so that the nelting
process does not use significant anmounts of energy,

whi ch thus reduces productiont®osts. A favoured cl ass

of conpounds are the 2-aryl propionic acids which are
gt tad b1y, subrst amtalaldgy, | ndel ubhenged hawve pber ¢mgsealline
properties.. Preferred second actives have nelting

por M1 HE t et drig e IRT0P VLS iU G aceni ¢

naproxen, nmelting point 156 0 C) , nore preferably

30-150 0 C, further preferably 40-120 OC (such as
rERRenf ey Stk bipe ofterichire i ofy e el aganubgstformed from

SR Ind Ry 7 g G BaoLRICHE SRCPAPL e rom ehe

pot yd t hPE HC) sandhatacen ehketoptlod ersdamid | agtpeient is only

- 96C) )._ Preferred | ow nelting second active arel, h
| 'bgﬁe]n{,yk Ji5e6t-enit | Wi fR§Fercti RAK . melting, the

R f £ ] ¥nd hessreangdacidsveths | Rellbeaf 0kBr8haa active is

racem c mxture or an enantionmer (especially the S (+)

- TWeed) bher edie Sabnsmefltedcensecarton@cidvieves thus
e} re \ e d. e re :

o TS PR PR St T 5ROl it chivERe sinale

| grsyaten Kl e . sthhectument | OThe Sssespetiadd wadbpt £dl fvrmelted

an i buprofen nedicanment. ThHe term "i buprof en '

i &Nt ®Ppre®Rr Ty PncPuBES S £EH Y BtHr PGFangt che

Sddand bHEE oheensand tlei.r spthum spebasshunderystalline

| ysine salts which have low nelting points and a very

pooruciiuee - tafst shien sheondutdrtaine t lsoanotMpgnterrupted by

%Q&?!ﬁé%““%?&éé%ﬂﬂfﬁ% a%%c%%%alg% i@%thstructure. The melt

granules are thus in the form of a solidified melt of
second active, comprising said second active solely as a

continuous phase.

1 The invention allows the formulation of any relatively low

melting second active iﬁto an accéptably tasting, readily
disintegrating composition. It -is generally -envisaged
that the melting point of such compounds will be low
enough to allow the melting thereof wusing standard
equipment. It ‘is also important that there is not a
deleterious effect on the second active itself or -any
ingredients incorporated in the molten second active, for
example a disintegrant. Thus, typical melting points of
the low melting second active would be expected to fall

.within the range 30-300°C.

Preferred second actives have lower mélting points so that

the melting process does not use significant amounts of
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racem c i buprofen which has a hi gh dosage conbi ned
Wi th poor solubility properties. In step (a) the

weemsnoroaxti ve is nelted and extruded. Under cPCOGBR@S®00933

of pressure, the drug may be nelted at a tenperature

below its normal nmelting point. The maxi num-

tenperature i s determ ned by H‘]e stability of the

nol ten drug and ingredients conbined therewith. The
dsn@rgsa,y weidkatédst reahwcesomerdient idrenpesas ur e A favoured

erally, ehi er the te erature, the nore. qui

5 ) GBS Aol TH o Tt v A gy are

N ENargy ipHt RGNS tigdeabilheadlUdhaler poor taste
h| ghest efficiency, it is generally envisaged that the

Sucenrr s ve WTefgereaieernd aoiives ehanr%rmesbomg points

J{nef&ﬁ bﬂn&ez%ocz‘%@dmg&&{ el er | %né %dee?'Po oitel ting

S nelting~poi'nt to Keep energy costs fo &
eifrer riesk daat Iﬂitgré aprgeef & 52130y mzbocnojfuarm@f qls:aénfeyrably
35-140 C and further preferably 40- 120C. The second
#1139 ¢ | BF mEPCERCh g 1heBirgoEstr udBel by el POint

hayi g an peket f etdeusn) i dagrugoand ane M | ehef Orracemic
the nol'ten extrudate. The barrel nay be divided into

difyrmafien hedmed§ ingnespasndesitsed.” I ,addi t i Hht) tHeuprofen

h h :
Bhadh  PedBF W oAl B Tadrh Bk olhe1eing

seeiond asecye. therebyrredudiong mells iext eseedn@ppkicettes are
tenperature requir errent -. Accordingly the extruder
XSty K R er ]ai“fké]rﬁa‘%ﬁfaeﬂfrel Wyoh9tan teeferably

neld | SW-Hoh Nt 01 vEhe SSECONR AL ME. oFOL exarmlie. ﬂf%%ure or

normal nelting point of racem c i1buprofenis 75-77
roweeranthdeercomdindwimsl lof the S(+) -enantiomers) thereof

Salts of racemic second actives and enantiomers_thereof
may also be used. Preferred salts are the sodium salts,

potassium salts and the lysine salts.

The invention 1s especially adapted for an ibuprofen
medicameﬁt. The term “ibuprofen . medicament” preferably
includes racemic ibuprofen and S(+)-ibuprofen and their
sodium, potassium and lysine salts which have low melting
points and a very poor after-taste in the mouth and
throat. Most advantageous results are obtained with
racemic ibuprofen which has a high dosage combined with

poor solubility properties.

In step (a) the second active is melted and extruded.

Under conditions of pressure, the drug may be melted at a

temperature below its normal melting point. The maximum

temperature is determined by the stability of the molten
drug and ingredients combined therewith. The drug may be

heated to any convenient temperature. Generally, the
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force/ pressure (such as may be encountered in an
extruder or simlar processing device) , the externa

wappBitemiheat necessary to nelt the ibuprof en P&EHGB2008/000933

reduced significantly through the nmechani cal heat

generated by the intense m xing action wthin -the
extruder. It is generally envisaged that the extruder

will be heated to a tenperature not |ess than 250C

bel glve t hé heel témpe diute of thhe vy, gpiekéyabihe | drige will

range f 20, 0C. hel ow t he neltin int of the dru :
TS BECRETR Eha Shatiq ngoRo Rl e e, e RsSY input
Predel wdd Ye b I edad St ke bakoy. t heorelHiighe ROIdHE ifi drldsy, it is
drug to 25 0C above its nelting point and nost

ealefably eovisassmpethadtir Ehensefendangs igk ¥34¢ die heated
eachside of the [ting point of _the. drug.

Xt r iR s QPF8M/gﬁ??er%Rt8zon8§egsrﬁggﬁeaﬁé§%?% and  more
dbfd W1 enpel &t Urgsotd 1 P8 %é&ﬁ@ﬁgr olhR@S@c keep energy
tenperatures can be chosen as desire Fb ensure that

t¢rstsecdnd acminampy.f ul Ry prgfiexred beepipa) range is 30-

R 2F a t t | exci pi : ~ N
i o iy R S ORI A AR erapLy 40
iredghe. range 80-130 0C, nore preferably 100-120 0C to
nmelt said drug. When the second active is ibuprofen it

may conveniently be heated in the range 50-130 0 C ,

e du&he] all i R0-i10Q4 Qe rallRe demmed atire Kfadde extruder
I buprofen in the extruder barrel is preferably in the

reawyee l66h@e0rg pref ardislty For 82heCsoliide &sug uded may outlet
59 LY B0 7o B SR8 TpE00ER <TG 000l DL AEP i
kdnieffth regh tadid i ren Adie draderdead i el ng Bxtaddiadion, the work
poar{t itggl asrelcyortfdo aeggi,l\r’ee tbr;/attltlehers%rie%v accgr(l)gj(.jgtirlaog\n{on in the
extruder will also contribute to melting the second
active, thereby reducing its external applied temperature
requirement. Accordingly the extruder barrel may be
heated ﬁo a temperature less than the melting point of the
SECOND ACTIVE. For example, the normal melting point of
racemic ibuprofen is 75-77°C, however under conditidns of
force/pressure (such as may bé'encountered‘in an extruder
or similar processing device), the external applied heat
necessary to melt the ibuprofen may be reduced
significantly through the mechanical heat generated by the
intenée mixing action within -the extruder. It is
generally envisaged that the extruder will be heated to a
temperature not less than 25°C below the melting point of
the drug, preferably in the range from 20°C below the
melting point of the drug to 50°C above the melting point
of the drug, more.p;eferably from 15°C below the melting

point of the drug to 25°C above its melting point and most

preferably to a temperature in the range of 10°C on each
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of material into the extruder and out fromthe
extruder. In a preferred process according to the

w@e@sarno1s nvention, the extruder is provided wW€TIG82008/000933

cooling zone and a heating zone. Further preferably,
there is provided a cooling zone at the inlet portion
of the extruder so that the material entering the
extruder may be conveyed or transferred al ong the

.,@ddmdeftuhqaMeétéqu@@énurpﬁheheodﬁug;zo@@mdrﬂxtruders

I nter nal enerated mnthln the materia ng ..
%&%%@ed gg%rled AWaY° so fhatgﬁar %ﬂtqéﬂ g oftfferent
t&@nm&@tmetﬁanr@e&tr@@@w \/\h’rl@@sémyehageratures can be
detrlnental to the_throughput of material in the .
Shsfier 2spréget ety to h%n%%? udért stb?oﬁeﬁ“éﬁl% pRtave is
r ;zon eate I
furﬁﬁgr%%?g%%fre pggc aa$hereq?§%€%§3? ghheat ed” and
zoptel cata Jan et goiogriti on oTo:t heexeadpludera atdmlranbgamam are
the outlet. The extrud mat eri al be hea
%étrﬁﬂ fhe "EPFGE ngepaégln@h?hrﬁﬁﬁﬂethége%%?dﬁer‘mare
gs&téﬁrabiysuia‘mcm@é&ytbe%ze;d R ithadrdde t apeear athy esecond
fference between the nolten extrudate and extrudate
EBliMRy heahbBuPsoRaR mtséwYasc@p\mremmahe bp bHpatpdsdn the

t.he C parrel
heg}ggegqgtdorhgsaéfscg terﬁ >§){ u%ﬁgir}gs& ng thr ougqi] yt&?perature

@ft | elhe t dbbprpEefieriablyhed ué;ktyruﬂélt ebapresubist q:n:telf&lriayoly in
fully molten. The press thin the extruder may
c";'t?seraélqeov@ear Iy of Rrﬁeegj btvf:yngfopéi “nt“-of the second

active. Accordingly, preferably, the tenperature of

. the extrudate passing through the outlet is in the

rHify e Xr WiFOC WY edlotP dialee oing v irdml corel i@t The
OJqéﬂ%gdr%né’é ef gL80! ¥eW 10L010, G 00 LAGRZAE Yne  heat

generated by the kneading action on the material being
extruded, particularly to ensure that there is a good flow

of material into the extruder and out from the extruder.

In a preferred process according to the present invention,
the extruder is provided with a cooling zone and a heating
zone. Further preferably, there is provided a cooling

zone at the inlet portion of the extruder so that the

" material entering the extruder may be conveyed or

transferred along the extruder to a heated zone. In the

. cooling =zone, the internal heat generated within the

material beihg extruded is carried away so that partial
melting of the second active cannot occur which may be
,detrimental-éo'the throughput of material in the extruder.
Preferably, thé ' extruder is provided with a cooled

transfer zone and a heated melting zone.



the nelting point of the drug. The extruder is
suitably provided with at | east one screw shaft

w@emsiid®ds wi t h means arranged to generate heatP@i/GBR09S/000933
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t he second active. This may usually be achieved by a

conmbi nati on of kneadi ng paddl es and helical screws.
Cenerally, .it is preferred tb4provide hel i cal screws

at the inlet portion to convey the material away from

t e anferther Threeheteed abroegshe elxereides provhded a heated
extruder barrel. with.scre nd/qQr, wih paddles..lt is

P T RO C e BRb PSP e oI Sl A Poracidedde ene
ex@npEe. a tThd- sgtewdshlafat 4160 ATXAY S hge £X&A USicONensure
effect on the material being extruded. The use_ of

pelaRit eShal 83t HARPRF sB3SPRBIsFEAPVEHT &dre G fiqpler outlet is
”%Pfi@iexlie}%‘h}‘ag é}l%)éttrél&dego T@ﬁa@a%eest%%ﬁe?gtggrgse&iffeerence

any desir e or conbination of angfes to generat
It ewemh bbat meiltlenn dxterwialge agndppxopudate taaiglntg means
the dru The_ configuration, and/ or size of, the @gddles .

e cooling

W EAPEh &t FRPEURNLAES t heli apiet HPE Stha/

I & Of t@‘@re)ét}d'aﬂ%ﬁre,, tiee rsd e Df mhpepkendt 0 ddhecause
| ameter, the extruder speed, the torque applied and
t Hee dest redetenpasat g etisoHEht thige 3iEdEld tarths ePrafrrably

Sfﬁﬁ!g AP 08 Lhe paddLas oay,behA i e tagwar drk?é‘dé]{’éssure
rever 9 t'he

e directron to maximse-the essure wthin
nvktinon zohe a&xtdesierednayd paeber reedlewemingemefit the melting

conprises helical transfer screws at..inlet portion af
(PRUB PEABRS SOFPURAPREY V6r pafti RN A IRRAPLY, the

di  fes i 014 285 e Legreestd ol Oy theYofie td seltlet is

and further helical transfer screws at the outl et _
pbit FBA tengenvaly 2hEC erpr qdethe dide opft fe normal melting

point of the drug, preferably within 10°C on each side of
the melting point of the drug. |

The extruder is suitably provided with at least one screw
shaft provided with means arranged to generate-heat within
the second active. This may usually be achieved by a
combination of 'kneéding Vpaddles and helical screws.
Generally, .it 1is preferred to provide helical screws at
the inlet portion to convey the material away from the
inlet. * The material. may be extruded in the extruder
barrel with screws and/or with paddles. It is preferred
to use more than one screw shaft, for example a twin-screw
shaft, to maximise the extrusion effect on the material
being extruded. The use of paddles also maximises the
shear effect on the maferial being extruded. The paddles
may be offset ét any desired angle or combination of
angles to generate internal heat within the drug as
appropriate to melt thé drug. The configuration and/or

size of the paddles will depend on factors such as the



extruder. Further preferably the helical transfer
screws at the outlet portion may conprise a reverse

whedoss1foos | oned by a forward helix. A preferrepPlCT/682008000933
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of step (a) is that a disintegrant is also conbi ned

with said drug in nmolten form In a further preferred
feature of step (a) , at |east®>one of a surfactant and

a diluent is combined with said drug in nolten form
Ghiwrest ent byd/dbhe 1sagohd cfctihve aryradede- aheatreﬂtm of the

i} is transferred.to the nelting zone, In a furth '
pj:%r&%%}é tonet l%%cg]ﬁ&m&(’?ﬁ Tye Y HECEYNIEH eﬂp?\?‘#h the torque

opthOIed @Xel PLISOt Sec@Fed HidHStar@Rd thembeat @tle second

together until said second active is nolten. In yet a
fmth‘éﬁf pro@st Sm@céﬁd/aetl’v@eamdﬂdﬁ%naﬁy be in the

becrr‘mn |nth olldst
SO TS Boneretar Rt "r s e e S LTS O apressure
aintk ladry f b trie i ke St sredl X aigy iardss. uni formly bl ended
with the mxture. Alternatively, the second active nmay
be nelted before it is conbined with any opti onal

Q%Cb9é98£§edlQr§5ﬁ8e&@ht’c@mggqgggnqgﬂﬁéﬁgr&%&ﬁéféﬁ screws
formed which passeS out through the outlet of the

ext r bdkéet Pretepablof, thwe @efcnom@eact ave:htgaflthlyy of paddles
as | exit e .extruder. xtr udat
TR 278 Bents iRl [0S, R BEGRHRR Ehicn cthey

St 0¥ secon

Iafhgéedif@&iet whar ef urtHer Sh@QﬂdadCttﬂ&nSSeEr asafdwsASa8 the
Si ng]aeF conti nuous phase. Optionally, the extrudate ma
th RO Ei9Ral CexcFRRERYs, ther SX&dd@téne VIt notle the

Oéx@r@déf nt eg{lﬁeaer ggé%kas&gnkh@n%eq diduentan i Chscrews

are bl ended wth )
at the outlet portion may comprise a reverse helix

followed by a forward helix.

A preferred feature of step (a) 1is that a'disintegrant is
also combined with said drug in molten form. 1In a further
preferred feature of step -(a), at least one of a
surfactant and a diluent is combined with said drug in

molten form.

Conveniently, the second active may be de-aerated as it is

transferred to the melting zone.

In a further process,-the second active may be combined
with optional excipients, eg a diluent, and then heated
together until said second active is molten. In yeﬁ a
further process the second active and optional excipients
may be combined in the solid state and extruded together
until séid second active is molten and any further desired

excipients uniformly blended with the mixture.



nolten second active. In step (b) , the extrudate is
formed into two or nore thin ribbons. This is

w@e@BaetAg y achi eved by passing the nolten extPCmaB2008/000933
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t hrough channels at the outlet which formstreans or
ri bbons of extrudate which na% be directed onto the
cool i ng means, preferably a cbdling belt or a cooling

«drum . The ribbons of nolten extrudate are cool ed

rabiettyativelby d tbel isegomdarsstive timy rbbbowrd tedl iBffare it
in 5 m.,nutes or. .|ess refen%fh%éin 3 mnutes or |ess,

bt CPPRYEF ALY P Y rf%?ﬁft%n §LYBY - 60 seconds)

, preferably in 50 seconds or less (eg 1-50 seconds) ,

‘nore preferably 1-40 seconds and nost preferably 1-30

sEeorfd€P Suirdabl §, heRogRERPLDf dctdatisbon Sof fREmedn - which
eﬁé%#&@te.d& 9"%?1&‘8.{1%}1“*’1”&1&}9 do%PJda{lahtOf tfe TLRAON SO ryder.
tha . The W

cooling is optimsed of "éach ri.bbon
VP1td f elegielngl, the | eastnfioasoireeextertiil 1gn nidieen scositt yexits
of. the nolten extrudate, Preferably, each ribhon of

ot efi*XExtHGdat e HaS §*GEPHATEN CHRE Y nBan$ 3 18econd

naR©Of vd £5%i t I @f e5 @l i dia 1 0i g {dits exdt€if. dhé second
mm), preferably 0.5-5 mm for ‘exanple 3-4 nm and nost

prefierabl ys1- 3pRRserbr @fanpke XimaldCoorPaginipus  phase.
@%@P&A 1fgeur didst &E‘té@c?aélAde &%thecéﬂ@QﬁQ additional
pr g y the

xXimat'e the cooling neans. Accor di ngly, usual
| eveip setifacefor thampilbbeme sof idbfe esfwai lE direcegrant, a
upper surface of the ribbon is still nolten.
r

A s the.
§30% uPPAerd c GGty he"RAGH udite RIGTIMT é’étiln the
thy U cdds fepide . To naximise output, a plurality
of

ri bbons are provided
In step (b),.the extrudate is formed into tw§ or more thin '
ribbons. This 1is preferably achieved by passing the
molten extrudate through channels at the outlet which form
streams or ribbons of éxtrudate which may be directed onto
the cooling means, preferably a cooling belt or a cooiing

drum.

The ribbons of molten extrudate are cooled ;apidly by said
cooling means, ie the ribbons solidify in 5 minutes or
less, preferably in 3 minutes or less, more preferably in
1 minute or less (eg 0-60 seconds), preferably in 50
seconds or less (eg 1-50 seconds), more preferably 1-40

seconds and most preferably 1-30 seconds .

Suitably, thg width of each ribbon of molten extrudate is
greater than the depth of the ribbon so. that cooling is
optimiséd. The width of each ribbon will depend, at least
to‘éome extent, on the viscosity of the molten extrudate.

Preferably, each ribbon of molten extrudate has a depth on



10

15

20

25

30

extending parallel to each other, for exanple on a
cooling belt. Preferably, there are nore than two

WO pBor®)8 f or exanple three, four, five, six, BEWEB2008/000933

ei ght, nine or ten or nore ribbons according to the

size of the extruder. The nunber of ribbons may be

limted by the wwdth of the r}bbon formed and the

whol e wi dt h of the cooling nmeans which provides for a

ntdcxe mae v ereafs rébhbons . mnh tothake beerpfatmcbhatug o 6 mm

bons of lte eco d acti no pread on the

TH G RRNE, Dadchr Mgl FIHS A Ha.P - S5 oty FeampLe
Spa@ennb%tnmeeﬁbgmepfémmy As- Nl MRIF0\E: I EUSS @feh .
it is preferred to have a si gnlflcant tenperature

di fference between the nolten extrudate and the

Qﬁo"él f}% MEARY aﬁomglf tr xe %‘1’1%% 'ét9£°, Nt AGHM L the
I ng nmeans or- exanpl e "'east ™ 25C,
mﬂj}mram:yozaiméteasthésebomng pxeaher.ablacmirdie@ly 45Gually

a r ef er abl | east 55 The end of . the i
T A e B S M (cuc RS R AL
digier bulirebces &t wWesi redpba heat stherextsded.  as the

material to too high a tenperature as the extra energ
coiskrmi | ILSnotfub’éhl?éﬂ areelésy, anyhpr ogedgiudlgte solidifies

c y,a practical upper Iimt to each
gﬂ.‘%ﬁ}e&g%ove' rang S 1's 100 0OC, nore usually 80 0C .

Generally, it is expected that the nolten m xture wl|

be cooled. to tenperature below the nelting point o '
R H?ﬁbmb%?oPélt@éﬁtng ?oPﬁEHaHFX ﬁ%nﬁ%%@ogsrhérﬁmﬂ%"lded

S8aQNH B 19T P& PUHE] AU CORdd NS MiLhooling
may be static or continuously noving. Static trays may

Hee g acedriefegedlliyng tdmrichetse Movienghamyswor riidbpns, for
'“Q%%Bie three, four, five, six, seven, eight, nine or ten
or more ribbons according to the size of the extruder.
The number of ribbons may be limited by the width of the
ribbon - formed and the whole width of the cooling means
which provides for a maximum number of ribbons. It has
been found that the ribbons of molten second active do not
spread on the cooling means, accordingly there requires

only a small space between the ribbons.

As hereinabove discussed, it is preferred to have a
significant temperature difference Dbetween the molten
extrudate and the cooling means as the extrudate comes
into contact with the cooling means, for example at least
25°C, preferably at least 35°C, more preferably at least
45°C and most preferably at least 55°C. The upper end of
the above ranges is limited by the melting point of the

drug, but it is not desired to heat the extruded material

~to too high a temperature as the extra energy costs will

not be balanced by any processing advantage. Accordingly,
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addi ti onal cooling neans, such as cool ed water. The
cooled nelt forns a solid and may be scraped off the

whedoB/10101&0l | ected as it falls off one end of BCT/GB2008/000933

conti nuously noving belt. Preferably the nolten drug

m xture may be cool ed by passing the nolten m xture

onto a noving cooling belt, pjreefer ably a continuously
rotating cooling belt. Preferably, the belt is cool ed

by weabetic@he upriesr hhyibe tepptachl v6 ttie uadevsi dengfes is

t belt along its le or partially along its
|£‘ﬁ%t<§ alCfesii¥ na&%gég’ordi ng to the length of the
belt, the quantity of nolten drug m xture and the

speed of the belt. It is especially preferred to cool
t¢rneiA t bn ditiglfi gkpeetad Feast thei moditlep mixtowe mytll be
f a jLoit start lidify.
A@van?%gg%us yErBltI1 S%éi"%ei sbe\r}/gjt%er@?%oﬁ%&ttgln%ggﬁgﬁy of the
sithsg and fat ¢ ybehegwhokeedf ints kgeagui eand THe inldfen second

m nium |l ength require e.g. 3-7m to allowit .t
BV e LBl uiied S5 Splirb oAt iy e may e
f o feerh | i Ce G Rl SSs BY r@;\pil%t{.al idtatofc NBtNRASaFAde placed
exanple, it may be pulverised or comm nuted into

grrangioed ing gahipetsi | | edloyadbor t5aEvedr | Pelisi smay have
C : | e dr t he, cogl
ba%? fng;k&%la REING lnEaﬁFy Ay, the, cogly %&”Fg%ég?{)y The

en 1 nto conveni én si zed pieces,
nddied) melt ofoshevangoThé gndnubgr beoaasipeido o ifaycHee belt
si eved ﬁo ensur e t hat 1taﬁ(i,rrel gr anul es arg of the ,
&Dpr GPHLEEESEi A8 1ot EPAILEI éftf t 9BFettichgot TRe continuously

HAMNLSH T oduCed It L1 G Hd1EnIDE & £N3 8L I @K@ ure may be
preferably of a suitable size for tabletting,

pradledity paseing ditarm ) eyanboaliee tabieta intgving cooling
qﬁ&nhnepreferably' a continuously rotating cooling belt.

Preferably, the belt is cooled by water. The water may be
applied to the underside of the belt along its length or
partially along its length as desired and according to the
'length of the belt, the quantity of molten drug mixture
and the speed of the belt. It is especially preferred to
cool the molten drug mixturé at least initially by cooling
means, for example until it has started to solidify.
Advantageously, the belt is water-cooled ' along
substantially the whole of its length and itvis of minimum
‘length required (e.g. 3-7m) to allow it to cool to the

solid state.

The solidified melt may be formed into granules by a
plurality of methods. For example, it may be pulverised
or comminuted';into granules. It may be milled and/or
sieved. If it is cooled on a moving belt or drum, the
cooled melt may be broken into conveniently sized pieces,

followed by milling and or sieving.



The nelt granules in the granul ar conposition
preferably have a nean particle size in the range

waEega0@1$ym , nore preferably 50-1000 nm and nBGT/GB2008/000933
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preferably 100-400 mm. Valuable results are achieved
when the bul k density of the nelt granules is in the
range 0.1-1gm 1, nore prefetdbly 0.3-0 .bgnl 1
Further preferred properties are obtai ned when the
tapped density is in the range 0.3-0.Vginl 1 (nore

eferably 0.4-0.6 .1). Further, preferably the

T G es FRueodThiddmey br g%t By Areusnshat the
OPOr raRudEsseg@ndoactihee dgpbidierimld giasuley Wtticient
depend on the dose desired for therapeutic effect. Low

dedel efrtigid - sUBR & FNWras pPsPEncadd dtet opPbie® FRy molten
f a it 00 by swei ght_ i re [V I :
JREB ors, S N Wi ele BBt Bk |lffeceing,
aohveaffet 1gelsy oint e graasind | heyent | snadee tadtlaitneachgoymachine.
allomﬁnﬂFa reducti on, i n_t he nunber and/or anmount of

X pient s ITAZEGFEI gt y* Efie I$BEYNETa AR Sy Forkr T rably

1120030 Weuof phbei BBLL Liranul £ trACCREMAghY .- dobolk, more
general ly envisaged that the second active wl |
guresrerabl v or AP 1002009 wandf neet nebregeaapley, 100-400um.

Ry EIARL ¥ S0 P00 Vi P 5. Pl A JONd00MOIf e che
ne granule. A preferre eat ure of e 1nventionis
tosltt | gramel ¢éé ngs Hinghtloseas@eondl atynVds, mgireh wseferably
I buprof en, .¢an be fornulated wth a disintegrant into

s‘?mﬂ%@%‘&sage f%v%heﬂc@aﬁéiw% RHPLEHTR 4L Prained

Widn Stihd aphynE@r ALR9: 09%0 W Wrof HNG-JR]d @l Rl (more
preferably?O-%5@6m1m1anq further preferably 80-95% w w
afrefrrateiy Q¢ 4ndl 6s amlThk- solFuithest nerefgrablyeshe melt

@arﬁﬁgsorﬂg{}eatae%ocugsefg} Yof 0.5-2.0 g/ml.

The proportion of second active in the melt graﬁules will
depend on the dose desired for therapeutic'effect. Low
dose drugs, such as flurbiprofen and ketoprofen may form
as little as 1% by weight if. a relatively large dosage
form is requiré&. However, particular advantages of the
present invention are obtained by alldwing a reduction in
the number and/or amount of excipients. Accordingly the
second active may form up to 100% w/w of the melt
granules. Accordingly, it is generally envisaged that the
second active will génerally form 10-100% w/w ofbthe melt
granule, preferably 50-100% w/w, more preferably 70-100%

of the melt granule. A preferred feature of the invention

"is that low—meiting, high dose second actives, such as

ibuprofen, can be formulated with a disintegrant into
smaller dosage forms. Accordingly, the second active will

suitably form 60-95% w/w of the melt -granules, preferabiy



into the conbined fornulation or they may be conbi ned
Wi th an extra-granul ar conposition and fornulated into

w@2wmsit7080se. The nelt granul es are preferabl yp€DaBRv84i00933
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thoroughly with an extra-granul ar conposition

containing the first active so as to forma uniform

m xture of ingredients. This #%y be achi eved by
conventional m xi ng and bl endi ng techni ques. Exanples

of 0 appar af ws andatf urmheie prsefbtablacgbdi patewyhi ©f the melt
process are: Ri bbon Bl ender, |BC Bl ender, V-Bender and
oMy Benders. Exanples include filling of the |oose
powder mixture into a sachet or a capsule or

conpressing it into a tablet. Tablets are the .
pFle¢ espdd dafiieddosdde foanvaegomdivhgbe o forauilaredt | diwectly
The be swal | d_ or. they ma e chewed, It has .
NP R T e SRR e (957 TR Lo S2lomped wich
agih | wethasgbesnl sybsbapbisall ynnagke df yhhehatdd owatbher unit
dosage formto be maintained in the oral cavity for a _
p&e$od of tThRe WAPLEt (HEWOSFul adten PredRdddwed. combined

.jQEbféﬁgﬁffsﬁgtha@ﬂﬂ?%§PEQ§££hQﬂa9fﬂdﬁ%dyfﬁﬁﬁg containing

i nvention may optiona e coated with™a filmcoat,
fore exampite batédeonsa convént | boan cel midsgmpomyrerre of

such as. hydr oxypr opyl net hyl cel l.ul. ose, or a . .
TR e s PR paY B R e et vsnti itk nixing
Odindl 261 ©6@1i nd hee ghaidih@s . CONBRSIMD1eR ff tdipd ey ithht may
may al so conprise a disintegrant . The addition of a

drei nEedr &t fRGEHHEAtEndbvesPYPecFat 8rgt witidbamheBlender,

l tfé’(liethpé uWM@d%&PU%%$%%gi dBé@cﬂ’é]‘:’én Examples

Exanpl es of disintegrants inc or . nore of

sizebideantibbiid i efl shar ¢hofsuplowdswhesitxtsirar cintared zeachet
chrarghéags%fet: oorstcaorn?g]]_)eésfr%jl Jl.Jtm 1Srt1tac§ Ca'? tablet. Tablets are
the preferred unit dosage form according to the invention.

They may be swallowed or they may be chewed. It has

- unexpectedly been found that the taste of the second

active has been substantially masked which allows the
dosage form to be maintained in the oral cavity for a

period of time whilst the formulation is swallowed.’

The compressed tablet composition of the present invention
may optionally be coated with a film coat, for‘example
based on a conventional <cellulose polymer such as
hydroxypropylmethylcellulose;' or a conventional sugar

coat, for example based on sucrose or lactose.

The dJgranular composition of the invention may' also

comprise a disintegrant. The addition of a disintegrant

further improves the rate at which the tablet breaks up
when added to a liquid medium. Examples of disintegrants

include one or more of starch and modified starch (such as



gl ycol ate, | ow substituted hydroxypropyl cellul ose,
al ginic acid, cross-linked polyvinylpyrrolidone,

wore@aasiowsn al um nium silicate, bentonite and PCT/GB2008/000933
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croscarnel | ose sodium Preferred disintegrants are
those which swell on the action of water, thus causing
the ingredients in the tablet?2to be pushed apart and
out into the aqueous disintegration nedium Preferred

. exlept estafcli smatiegr anbs chr, e potescarsted tadsle, seodinm starch

a sodi um ﬁt arch It%(:%ol ate, especiall

/ or
FOECAT HeT 1 0se 18YarH Bt8fsi nt m]}épg}’r]esen?e?a}ﬂose: |
an gfAeetayeqdi 6185801 BhkE@ SOPPM ny {9 rLXBIRbEE UPmA i
50% w w of the formuiation (eg 1- 5%%/0%1\;\/) - o e gneflum
pReteipbly silsgpkew, Bertdriterendr sislopcarmbigse apadium.
r . 2- 159 f _the. faormlation. T

DRLEPLELE! A0 R I Bed DR ol on e
ganibes ahdhartetrhe ektisa- gaanih@r tdonpdsigriedienthke in the

di sintegrant will suyitably form0.1-25% w w of the
nedRlefr art eLe pR¥iesthl FPRrt50/RAw SHE mbBEC the aqueous

R £ B ek Yath IO Wi Qfued he el t granulesy Thexamples of
di sintegrant may be present in the extra-granul ar
chhpsiedormnts @reanouatrostanndl les@5®madinm pratdeabl yodium
1-15%. nore erably 2-.10% w w, The rat{o_ of fi.rs
PR RSB EVE L SR ey ot T Gbled sRaiRh.  The
pdDpDitéepramf tie biresknandasecondedceicrevien dbheintegrating
dosage form Thus, _dependi ng on tPe dosage of the two .

RIS, FPrcEFapBlexperted 105 f WV Ph tHhe rigigebarien (eg

10 de L0/ GPNVERBLENLLY £1Q21140 11058 JAr relAlhdel Yreferably
hi gh dose drugs, the ratio of first and second active
t»-20% w/w and most preferably 2-15% w/w of the

formulation.

The disintegrant_‘is an optional ingredient of the melt
granules and/or the extra-granular composition. The
disintegrant will suitably form 0.1-25% w/w of the melt
granules, preferably 3-15% w/w and most preferably 4-10%
w/w of the melt granules. The disintegrant may be present
in the extra-granular composition in an amount of 0.1 to

25% w/w, preferably 1-15%, more preferably 2-10% w/w.

The ratio of first and second active to disintegrant will
depend on the proportion of the first and second active in
the dosage form. Thus, depending on the dosage of the two
actives, it can be expected to fall in the range 20:1 to
1:20, convehiently 10:1 to 1:10. For relatively high dose
drugs, the ratio of first and second active to
disintegrant may be.in'thé range 20:1 to 2:1, preferably
10:1 to 5:1 parts by weight. For relatively 1low dose

drugé, the ratio of first and second active to



di sintegrant may be in the range 20:1 to 2:1,
preferably 10:1 to 5:1 parts by weight. For relatively

wo owsdo®es dr ugs, the ratio of first and secondP@EUGB®S/000933
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todisintegrant is suitably 1:10 to 10:1, preferably
1:1 to 1:5 parts by weight. Al though not necessary for
the production of conposition& according to the
present invention, if desired, the dosage form may
fdl'xs*.'hareg:mrpriisse aua'itlabém 1 '[Lh)e th | uent, pagfbeably 1:1. to
wat er - sol uhl e or. wat er-insol ubl e. Sui tabl e
\A%at%rg%]fﬁ% Y 49t materials include the sugar

cohols (such as xylitol, sorbitol, mannitol,

rythritol) , sugars (such as sucrose, fructose,

ftlynegh gext r@@@ssel,m B@ex thien prestucsdent 9fn cempositions

f I tyat

%Jt.asscli)un CI ra e) .déLa glsrgpeq{éjggrﬁ’m c]ﬁt&e%e and the dosage
pd & Shayn Eukthee abeppdse CaJldifllyeI}Dtref'Ehéedlluent may be
wat er - sol ubl e diluents. Suitable water-

HARHTS DS aPE RIS R i dse EBFFé‘QtsLPvé’?t(%%c?Phble

3&11&&[@%&%@@ biike egbhubesednst %R@?azangl%hbiét'\(@éch as .
thereof (such as pregelatinised starch), dicalcium

prioksipial e, serbiad ki unaphosphat erychlrctgm suspbare, (such as

caI cl Am car baona 8. M cr-ocr st aI li el | ul ose and1
CF ﬁ ruc F Tac ? rose ?X odextrin,
1 C C|u’mp osphate’are prete redvvaer Solu

thid esdesct rite aid ueflit STRyE m:ﬁjaaﬁabla/cjdml e sodias ccitrate
i ngredi ent such as ,an alkali_netal salt for exanple an
A%h| i PHER ST L War bohtatebi caFBERIEE  or SOREMR e Citrate and

BSASEN 1 P &N e Of %i&ﬁ&é?%ﬁ’@ﬁ&@ed %dé‘rlékﬁluble
range 1-50% by wei ght) preferably 'up to 40% b

v ghentseg i ﬁuuhebiangmaltmtoozi;rtgomlqht )doluehe materials
ffﬁé&h&“'Onl&”?oseprggﬁggglyveSSS&QMﬁM/ggdnucrocrystallinev
cellulose) starch and derivatives thereof (such as pre-
gelatinised starch), dicalcium. phosphate, tricalcium
phosphate, calcium sulphate, calcium carbonate.

Microcrystalline cellulose and dicalcium phosphate are

preferred water insoluble diluents.

The diluent may preferably include a basic ingredient such

as an alkali metal salt for example an alkali metal

- carbonate, bicarbonate or citrate, present to.an extent

of up to 50% by weight (eg in the range 1-50% by‘weight),
préferably up to 40% by weight (eg in the range 1-40% by
‘weight) of the formulation (more preferably 2-35% w/w and
most preferably 10-20% w/w). Preferabiy, the alkali metal
salt is sodium or potassium. Further preferably, the salt
is a citrate, carbonate or bicarbonate salt of sodium or
potassium,  more preferably sodium bicarbonate or citrate.
The ratio of first and secqhd active (especially

diphenhydramine/ibuprofen medicament) to alkali metal salt



nost preferably 10-20% ww) . Preferably, the alkali
metal salt is sodiumor potassium Further preferably,

WO basselois i s a citrate, carbonate or bi car bonar€r/&BR108/000933
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of sodium or potassium nore preferably sodi um
bi carbonate or citrate. The ratio of first and second
active (especially di phenhydr&hi ne /i buprof en

.medi canent) to alkali netal saltmay be in the range

Iy 1 b 1in.l_ p‘ekret s riayigeei Gho,: 1pr eber ablLy ﬁaitso By 1 weight,
par t Prefer abI t he_ al kal i alt.is
|%%$%]6%/% st | Ay ;Lr‘rf)Lurf-f Eyan e‘ejq%}?timl %Fez H;L '
WilkaTESHeeh1t gat be ifs rlﬁcc&%wdn@céhyeaﬁl@gnt up to an
I buprofen) . Conveniently, a sub-nolar anobunt of

&%WOW alkmeant | ¥ithcorgsdeftedtoThuket Helrfitkappd second

onrpgu iR hm up, of t

sveé:con ag?) |u%§ ?Sfpglef era CFI)?V%%/\A}% V\;W rr%r eé?%r é‘#ocrelfd;rbla;/mount

lmftallka%w/metaolf Bhﬂitflﬂ$tlﬂdﬂdrp®f,®ﬂddactI'V]Eus|Ittha alkali
prefe red co ressed abl et accordi ng t g @gese

i GATPPHRf MRY: T SR ohd &gtolwé”("ésﬁ ci fnliSt and
déé&&[wygeam@e/ pk@‘ﬁ@ﬁ:gfﬁ? RA GANENt hot-& p@e@@%mr &p to
with the alkall netal sal The alkali metal sait is

pY&¥ ev Al yof nsbepdriatséd and t9rcond t agk dvial es In i gpreferred

;cg;{nrgi%%ér Qgﬁf’%ﬁd 19809%1%2?8' LRl el e%l“ Oln\;e%tlon, the

|on eve | uent “ray
hi ghst f or exadpl e upeton80% (sue:lnlase 0- 50%eMpr¢c1a11y a

R RN KR ST TN

Rref erabtys i t hgedid uegaleioes n%ef oMKgnaat letthan D%  is

‘by weight of the fornulation (eg 0-25%ww , as it

acsfexabhie gumrpafatdte igormssinsldn gamml@qor oducti on
costs. Thus to mnimse.

In a formulation adapted to dispérse in water prior to
administration, the leével of diluent may be quite high,
for examplé up to 50% (such as 0-50% w/w, preferably 0-40%
w/w) by weight of the formulation in order to achieve the
desired dispersing properties. Preferably, the diluent
does not form greater than 25% by weight of the
formulation (eg 0-25% w/w), as it adds to the costs of the
composition and to production costs. Thus, to minimise
costs it may be preferred that the diluent is added to the
formulation in an amount of 0-20% by weight of the
formulation, more preferably 0-10% w/w. If present, it
may be pfeferably used to an extent of 0.1-25% by weight
of the formulation, more preferably 0.1—20% w/w, further
preferably 0.1-10% w/w and most preferably 1-5% by weight

of the formulation.

The diluent may be contained in the non-agqueous granulate,

the melt grahule, and/or may be part of the extra-granular
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costs it may be preferred that the diluent is added to
the formulation in an anount of 0-20% by wei ght of the

w0 ooosi A8 on, nore preferably 0-10% w w. |f prEGEGB2008/000933

may be preferably used to an extent of 0.1-25% by
wei ght of the fornulation, nore preferably 0.1-20%
ww, further preferably O. 1- %% w' w and nost
preferably 1-5% by wei ght of the formulation. The

.cﬁdnwﬁium bercomeawi neel imqmqr@tﬁhuesusdgsianaﬁatian all

t he rre r anul nd/ or .may, a

S o O REP P B oot ik BRLUPRE oS aPERZGESDLY be
@@ﬁieraedlhn adl | aiOmRONapt o I ﬁo@leswhe%f t Baedid e - g{?ahular
preferably be added in an amount up to 30% w w of t
eannenfrdnulte LohpdREnt/Wi e .tha®h Wway, maninsagh the size

-gQr{H ”éc?}.?%t!%? it ci"c!kdarﬁceosko% the desage;fof bt it¥1ude a
esire f

o include a ni num anount” of Suc |t i onal
exiciipivent s. aeaatrdi ngb§, i fsuehpl oyeddlthenaill uerdxcmq;aents

bl Ll 0SS e STy e
k1 RPOGV W, R & el efahly Jeok%és\&/twoﬁrgltwsxse&@

her ei nabove, the diluent may be present in th
fon- a§&e0edw grideul 8t @-2A%) or mrAfterptdnul 8s1-f8F w/w, more

|.e.l 0-3 0
PR, 20, ST 9 00 RO UNMLSEN 0T, ehe

gridnidres .mayf H¥ esedent hien diHeletiin -Gajueenise fdanfletes and/or
1-20% nore preferably 1-10% w w of the non a ueous
%ﬁlgﬁa@%’?&/'orf%letxag‘%l%’s ANTRIAHEMATa ‘nﬁ“S/W (such

&S0 i Ncidde By Syl g@&araf, metnsnagaﬁgéuépg&%w@tse and/or
to the properties of the surfactant, "preferably

eds- eyl ewei ght pfeshetfothﬁléﬂﬂgnntTWanenlently forms
1-20%, more preferably 1-10% w/w of the non-agqueous

granulate and/or melt granules.

The formulation may also include a surfacfant, in the
ambunt appropriate to the properties of the surfactant,
preferably 0.05—16% by’lweight of the formulation. The
surfactant may be included in the non agqueous Qranulate,
melt = granules and/or the extra-granular éomposition.
Preferred‘ surfactants are sodium lauryl sulphate,

poloxamer, hydrogenated castor oil and derivatives

thefeof, polyoxyethylene - surfactants " (including
polyoxyethylene oils, fatty acid esters, inciuding
stearates) and sorbitan esters. They may be used to an

extent of 0.05-5% w/w, preferably 0.1-3% w/w, more
preferably 0.2-2% w/w of either one or more or all of the
melt granules, non-aqueous melt granulate and the extra-

granular composition.



surfactant may be included in the non aqueous
granul ate, nelt granul es and/or the extra-granul ar

wa@eovpasiots on. Preferred surfactants are sodi unP¢EBGB008/000933
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sul phat e, pol oxamer, hydrogenated castor oil and
derivatives thereof, polyoxyethylene surfactants

(i ncluding pol yoxyet hyl ene 0i 3, fatty acid esters,
including stearates) and sorbitan esters. They may be

UBleel estas-gxeaplasl B EW%IW, conpfisabl yh@ 1id9sedients

w w, nore preferabl . 2-2% W w of. ei.ther one or nore .
o RO R, oAt Mt e e CofBifhea in
Of 1 U Gt 83 Bfite d hee BXt & 2@ @lel adn€0HP0Sbh | &udd®s granulate.
extra-granul ar conposition conprises_the ingredients
i Hedor poPRCAYSTRSt RE fEtaueAErdngARehaar ecpppsition may be
{ negd: 0 t sal L.difiec a @%ﬁg
ﬁlg%%ugglu%mgr%l %%ﬁ%%ed?%%ld%n?%ﬁlt e(%Sly or at
esdqeergrisaiul astegeposi imon they bprotzed wittdh t peepare the
activ ranul es sjnmultaneously or.at sequentjial_.stages
TOTHI Br s t b prRAET EHHRR £ ARREAAR, GF | the  bresent
PRtd it adv yHaFAe 01yt hendF esent dHweph§pPadisnts of the
preferably that all the ingredients of the ,
eSRf A YR AT cORPBSPLLéANarar e ofpMRéBedi thithethe active

' anul es Si st age.in turd
APlR I o B il € A Ch AR R e
imgpedi ent $si preferexfr ahgtant! athicongiasid,i ortharengredients

conbi ned sequentially wi.th the active granules. Th
ol e S etk { Do Atho b BOR T L By

O e 1851 ANG, ewh ERYA| Akt £PAPRFNARs . The The formulation
extra-granul'ar conposition is suitably distributed

eV 997 cughBLEoTneni sERtiFarforctive @ramalgsarnichrextra-
cégggﬁﬁéfOBOHB¥S§£§8n9onpfﬁgeekkgﬁtgranular compositibn is

suitably distributed evenly throughout the formulation.

e .
combined

The extra-granular composition may also comprise flow

' acids such as colloidal silicqn dioxide and talc. The

- colloidal silicon dioxide is insoluble and suitably has a

surface area greater than 50 m?g™', more preferably greater

than 100 m?g™®', especially in the range 150-250 m?g™‘.

Optionally a lubricant may be incorporated in the extra-
granular composition for mixing with the melt granules.
Conventional lubricants for first and second actives may
be used for example stearic acid, sodium lauryi sulphate,
polyethylene glycol, hydrogenated vegetable o0il, sodium
stearyl fumarate, magnesium stearate or calcium stearate.
These may be present in an amount from 0.05-5% by weight,
preferably 0.1-2% by -weight of the formulation. Anti-
adherents such as talc, may further be included in .an

amount of up to 4% by weight of the dosage form, for
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acids such as colloidal silicon dioxide and talc. The
colloidal silicon dioxide is insoluble and suitably

whawsa1®w f ace area greater than 50 n2g 1 , nOPET/GB2008/000933
‘preferably greater than 100 nR2g 1', especially.in the

range 150-250 n2g 1 . Optionally a lubricant may be

i ncorporated in the extragr amfl ar conposition for

m xing with the nelt granules. Conventional |ubricants
ferrarip ¥t 0 ol s deyore aght val thy desasedfdon, exaefteably as

st earic od| uml a sul hat & pol yet hyl ene
at a‘%b% enaat o &g e%/abqoéﬂ 50di um st ear yl

furrar at e, magnesium stearate or cal cium stearate .
These may be present in_an anmount from 0.05-5% by

ViR | Gerrefestaisnplo. tapdehy iRel gRkcdpipRgs known to  the
f [ tiadh ts,guc S , f

kFgé]{gnJc%:r? g%glll%%anﬁgng{}ﬁ{ 0 upllﬂ?g Zlkgfaby nc%’i- ofllét h(len the
dosagee § ordn tfa@rlexanpbmpﬁsﬁi%b)am:ghtng)f ttohettiesagxeesent

form preferably as part. of the extra-granul a
ORI 28 A= Eorbart s RIS atf 11T P oxtrpi el ated that

Katlowlh@ tatmfaaﬁr 8Ki lted pRetbgr AtV iB® is that the
incorporated in the conpressed tabl et conposi tion

E{aVae ey ngvﬁ 0 qwmreé‘stemt NeRAARA0N 4° dexthiirve a quickly

ac# Jt]’h 4! be . appreci ateg; Eflat a 5&‘3 adv UL A9fut i on
ese |nvent|on is that the nu er of

eoltta o e 1S gteicess Sy ynitroi nedhi eve a qui ckly

di sirntegrating tablet wth good dissol ution

-characteristics is mnimal. A disintegrant is

o ef eriahilnt elgR@nsol ejngr @éﬂamrycor ROkat edoNkt hi fthdhedient
first and second active (preferably di phenhydran ne

ingerioradedr antiltésinor they nA§rBé compbiinedsefFenda active
Wﬂé&%&réﬁ%&OQﬂgﬁﬁ%h&%r%miﬁrDQ%L%Q%fen granules or they

may be combined with a diluent and optionally a surfactant
and other tabletting excipients. Accordingly, in one
preferred embodiment, the granules may comprise (be made
up of) greater than 90% w/w of the first and second active
and disintegrant' (ie 90-100% w/w) . Preferred melt
granules compriséba second active (preferably ibuprofen),
a disintegrant and optionally a surfactant and/or a
diluent. . In a further preferred embodiment, the
formulation comprises g}eater than 90% w/w (ie 95-100%
w/w) of the combination of first and second active, acidic
component and disintegrant. Further preferably, the
formulation consists eSsentially of (i.e. 98-100% w/w) of
the combination of first and seéond active and
disintegrant. Further preferred melt granules consist
essentially of a second active (preferably ibuprofen), a
disintegrant and a surfactant. Further preferred granules

consist essentially of a second active (preferably



and other tabletting excipients. Accordingly, in one
preferred enbodi nent, the granules may conprise (be

wore@e/1up1of) greater than 90% w w of the firstP@mndB2008/000933
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second active and disintegrant (ie 90-100% w w) -.

Preferred nelt granul es conprise a second active
(preferably ibuprofen) , a di4integrant and optionally

a surfactant and/or a diluent. In a further preferred
eibhqoltareent), , t e 408 imtedramt campr | s esugifeattantt.haPr&D8rrably

Ww (ie 95-10096m/3$%0f t he conmbination of first and

SHOMF FRT RS ELES o fTit- and di si ntegrant.

Further preferably, the formrulation consists

essentially of (i.e. 98-100% w w) of the conbination
ofbuprafemnd agdlcondit act idee iyiad igiesi ntaye anPrifgriler anti-
pre [ nel t yules cansj st_essentially_of
LR APEMeRRe) PR orf Ll afhely, e heve
k@ Buehagiraposedurider ophet ethedageantlcesiskasi sicluding
essentially of a second active _(preferablyibuprof en) ,
,Ehe ditisREnt 2fnd PEE@9CRERENt POPRef PEBY y PRBT1tUs and

SELAN ROt i ye dis Jpr of Bl  LBURLR! eFARY idS the present
derivatives are primarily antiinflfammatory, anal gesic
amverrition prettiltengeote budidrted af S0 beeniproposedeatment
for other,therapeutic uses, incl.uding the treatnent_of
(2% i Bhn AP CBBRBC b LstRl et (e Sy o credecive,
di isens®i nd heh slasagei d caMbhoit 1de Pfesentthivieid ) odnldy Bosing
therefore indicated for use in the treatnent of all |
BHEW S &S useSSEBREARF &N b RFdT eIt iest.ectPeelarticular

t Y
'&E% éEEriﬁﬁ”@%f&‘kf@é&@'fﬂfhrf@ggoafﬁiy'ﬁéf'also be used
ankyl osi ng spondylitis, seronegative arthropathi es,

pir i ahei cweatmeingoraler poahdpsoét ive spaeni njpastasrthreypain,
m@%ggfopgfnysggsmenOrrhoea, headache, migraine, rheumatic
pain, muscular pain, backache, neuralgia and/or
musculoskeletal pain or the pain or discomfort associated

with the following: respiratory infections, colds or

influenza, gout or morning stiffness.

Accordingly, in another aspect of the present invention
there is provided a composition according to the present
invention for wuse in the treatment of pain and/or
inflémmation and/or fever. Furthermore, the invention
also provides a method of treating pain and/or
inflammation and/or fever comprising the administration of
a composition according to the present invention to a

mammal in need thereof.

Unit dosages for effective therapy are known to those
skilled in the art for each second active. For example,
they may comprise the second active to an extent of 5mg,

10mg, 12.5mg, 25mg, .50mg, 100mg, 150mg, 200mg, 250mg,



in the treatnment of postoperative pain, postpartum
pai n, dental pain, dysnenorrhoea, headache, m graine,

WO b@sfretoix pai n, mnuscul ar pain, backache, neuredTG&2008/000933
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.and/ or nuscul oskel etal pain or the pain or disconfort

associated with the follow ng: respiratory infections,

col ds or influenza, gout or ndfning stiffness.

Accordingly, in another aspect of the present

i Boengi omidrey e 140 qQuavi dddmgy ,cofPdsict i andacéOpugng t oWhere

t%e gresent i nvention E‘or' g{?e in the_treatnment of pain _
afgy ¥ F hYF A&t £ onSBRAPEFY ev EPT™ B Y her it e PEHESE  unit
| QYEALEON agkSHYRY des JiRRt hogk obqhiiealbRg RRARIdNd active

and/or inflammation and/or fever conprising the '
adpfad sgiaenoRrsiVer cofiedsi thontaeasmgnhg tGeadidbed herein

p e L ngi t L i d it he i
SR YR CRA SRy | BB B b R, L At 4200 ms.
ski kEliedlien unie atdifyordesaehmagcord BT i Mg. F@®referred unit

CHRIEL 4y 15 I SOTPL 26,10 sCt VSO B0 oo o
20083 20998 BO0NE, 2 3E0NY, i O TreR00fRe FLLMHuARNhily dose

800ngy. Were derivatives are enployed, normally the
ppecEsurbnprofiorages senerelidyers@® wve Aheimglievalrft dose

Sgegneeact ve doses given above,;Folu e L1gat ENLS.. 1onge
des¥ribed ner €1’ t he maxi mum dal y -dose “of |%uprofen J

| 32 genes@l gy, 320Renprofstiandlye 2mnt 1odangy atdsegpeiedly 50
100 Eg Preferred unit doses are jn _the_range _100-400 i
1y PébbPéPé?Hbl y - @661W’dmal’?@1é§’pe%?%¢l ﬁj’fZG’G‘P{iﬁxen 18

| bupL eI ey THEo MRyl MU, dai; %1 dosg 1qf cﬁéf‘f}gi B6efenalS e 125
general ly 300 ng. "A single Unit dose may be 12.5 nj.
Pnef er rRsce igrteddogest adesies tdwee r angeche range 220-750 mg,

more preferably 220-500 ‘mg and especially 220-250 mg
naproxen. The maximum daily dose of‘:ketoprofen is
generally 200 mg. A single unit dose may be 25 mg.
Preferred unit doses are in the range 25-100 mg, more

preferably 25-75 mg and especially 50 mg ketoprofen.

In a preferred feature, the extra-granular composition
further comprises at least one of silicon dioxide, stearic

acid or a salt thereof, a surfactant and diluent.

In a preferred process according to the present invention,

said second active comprises ibuprofen.

Preferably, the non-aqueous wet granulate includes, apart

from the first active, other necessary excipients such as

disintegrants selected from alginic acid, calcium
phosphate- . tribasic, = carboxymethylcellulose calcium,
carboxymethylcellulose sodium, cellulose powdered,

chitosan, colloidal silicon dioxide, croscarmellulose
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12.5-150 ngy, nore preferably 25-100 ng and especially
50 ng flurbiprofen. The maxi num daily dose of naproxen

\Vmsm@ﬂnmually 1500 ng. A single unit daily doseECTaB20®8/000933

125 ng. Preferred unit doses are in the range 220-750

ng, nore preferably 220-500 and especi ally 220-250

my naproxen. The maxi mum dai|l9° dose of ketoprofen is
generally 200 ng. A single unit dose may be 25 ny.

Predeumed vrbbcdome$lase iﬁoﬁhamrang&déhdﬁﬁﬁdnﬁ nodecusate

preferably 25-75 C|aII opr of en
SRR ot YoR3a T ahur o Byt ot I of hsgpesiu
f AT et 1 @R NPrd S8 Ale | ea&%tﬁﬂ}@c@ﬁ.lﬁﬂ_b"sgon Gh QX 88rystalline
stearic acid or a salt t hereof, a surfactant and

dr¢lleptose n appvéfieneed Fastass a@égmat\g tosddeum  starch

P%%&E‘fraéé“’e& a8ty said %%‘ig@qn v e (Gofpll 'essell cted from

Preée erably non aquedus wet granu
INedtskes, a@Ert fr@mdduaflrsblgﬁhuwe ohbed, necesselbymers,

exci pi ents such as d|S|nt rants sel ect ed fron1a|g|n|c
on%%w%ﬁQm%%%b% $ carageenan, cellulose

%Mémtéwéﬁﬂé% Osec&f?é@cbr&'ﬂ Ca&l@?&‘d@% hyl@&hfé‘é@ﬁ?ﬂer s

sodi um cell ul ose powdered, chitosan, co
stugaon diakiate, sseskcaridel | dbwsesbdbum dextrln, dextrose,

Ps€ sodi y rospOV| one, doc sat & odi u
guarqgﬁ%?£ d?oXypr%glﬁg lIngsucoﬁggnegiﬁh1 ‘um n%%geryl

Shehapites, wethylgebkulose: dunGr ocr ystiaydioRy€€hy Ut ©Brulose,
povi done, sodi um al gi nate, _sodi um starch gl ycal at e,

STHIEPYC PeHR HEY hi 2681 [BLABer s SWIFEPI@TRITh | acebelose,

BR pAGRC Pos & 01 Mg aChtyn G RPM™®rSilicate, maltodextrin,
ca oxynmet hyl cel | uf ose sodi um carageenan, cel | ul ose

avel tose pht hedtdne ceddndiossi,a, vhirrosamstednfiset i opeklglose,
poloxamer, polydextrose, " polyethylene | oxide;
polymethacrylates; povidone, sodium alginate, starch -
pregelatinized, stearic acid, sucrose, sunflower oil,

zeln.

Suitable solvents for the non-aqueous granulate include:-
isopropylalcohol (IPA), and other solvents known to those

skilled in the art of granulation or mixtures thereof .

Preferably,  isopropy1 alcohol is used as the wet

granulation solvent.

By non—aqdeous is meant that the wet granulation took
place in a solvent having less than 30% water, more
preferably, less than 10% water, most preferably,> less

than 1% water.

Preferably, the melt extrudate méy be produced by any

suitable technique which extrudes molten active,
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sugar, cotton seed oil, dextrates, dextrin, dextrose,
et hyl cel lul ose, gelatin, glucose liquid, glyceryl

whemwsnatoes guar gum hydroxyet hyl cel | ul ose, PCT/GB2008/000933

hydr oxyet hyl net hyl cel | ul ose, hydroxypropyl cell ul ose,
hypronel | ose, My alum niumsilicate, maltodextrin,

mal t ose, nethyl cellul ose, mctbcrystalline 'cellul ose,

pol oxaner, polydextrose, polyethyl ene oxi de,

pd yiretdldor,yl abgefhpavi dbbke, sdtmmexlcdipianés svhechin the

regel atj ni zed, stearic acid, sucrose, sunflawer oi
S ShhenpiradiFins Fov e Boht dadodiigiah Ratken or

I e ten | SRR ORMW ! oot HdA), . il iihein sol veRt s nelt
known to those skilled'in the art of granulation or
ravantles t her sghntpraef ephblly mellsopripgidatic ol chhs has been

Used, A% b Vet grany at ion salvent s By NOBAIYEOUS. | ab1e

nean t he wet "granulation took plrace i | ven

hend e d ,eSSptdbar 300 Wat Bk, pHyes gl erpbéykdbess thah as
10% wat er, nost preferably, less than 1% water.

PRl v PahariBlantext§tifdat e may be produced by any

sui tabl e techni que which_extrudes nolten

active,optionally, together with other excipients

e fdmakile shé ddoshee esagigs efivs by Ui msdt radedive in the
iLl.st molten or non-malten, and ar.e preferabl .

ruﬁh%ﬁﬂ%%%mbﬁﬁf%ﬁﬂﬁuﬁﬁgﬁﬁﬁ(ggﬁ%9?niﬁna%f%ﬁ§%%?%nﬁﬁth satety

exid usiet f-adif ch bast el y pdureddbeagestbhakl €n the tablet

particle size using any suitabl e process, preferably, ,

HBPphdicc aFeBPBEKk ddWhl CBicHE Q9 ndfg, SBoRBAL Bnefesage in

&l&ordance with safety and efficécy. Suitable ranges for
both actives independently include 0.1mg-2000mg, more

preferably, 0.5-1000mg, most preferably 1mg—500mg.

A preferred dosage range‘for ibuprofen in a single tablet
is 25-500mg, more preferably, 50-400mg, most preferably,
200-300mg, typically 250mg.

A ﬁreferred dosage range for diphenhydramine in a sihgle
tablet is 1-200mg, more preferably 5-100mg, most
preferably 20-50mg, typically'SOmg..Prgferred daily dosage
of diphenhydramine is 50-400mg, more preferably 100-300mg,
espeqially 200mg.

The ratio of first and second active in a single tablet
can be within a broad range depending on safety and
efficacy, for instance, the ratio of first:second active
can be between 1:1000 and 1000:1 wt/wt, more preferably
1:100 and 100:1, most preferably 1:50 and 50:1.
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Preferably the dosage range for the first active in
the table may be any suitabl e dosage in accordance

wordkisaiety and efficacy. Preferably, the dosegEGBaNg®00933

in the tablet for the second active may be any
sui tabl e dosage in accordance with safety and
ef fi cacy. Suitable ranges for3hoth actives
|ndependently i nclude O .| ng-2000nmg, nore preferably,
X rb-d90@hygprobsh: ﬂlphenhbﬁyaMHQe5&6mblnétﬂbﬁf&&EE@meferred
dosage rangg for ibuprofen in a single tablet is
55650 ré ﬁipefjer%\m WorSoPE@éﬁga st2Qrkf BPabl'y, most
f%%rm tygpicald ¥, 2500 iR ANef @r.ned dosage range
or dlphenhydran1ne in a single tablet is |-200ng,
nmore preferably 5-100ng, nDst preferably 20-50ny, o :
&y %%; padgéslraferzgg ,I ?%Pér eegg%%/granules is in
lﬂ%&ﬁ&@e especial Isy 120@m;re Theefatalol pf fisStoardl, most
second active in a single tablet can be within a br oad
RS di g %h sdF-ety and efficacy, for instance,
the ratio of first: second active can be-between
1: 1000 and 1000:1 w/w, nore preferably 1:100 and
REferamst. mrefieradl pthes0 exvd (BErtd maan hegwlsictad from
hen dran1ne onblnatlon t eferred ratio is
&ﬁ) gy ore pﬁ%&%ﬁbl gg%ﬁtélfbﬁ ngét
preferably 15:1 to 2: 1, typlcally 8:1. Preferably, the
ratio of . wet granulate :melt granules is in the range
fyro qad 1571, okBrE p?’é‘?b?h%‘P%/s Pmﬂtuéiez fubgggants such as

@’teefaeﬂl@la)bljd Lddd ikl %f erahly, optional other

excipients may be selecte fron1those known to the
person skilled in the art.

The invention will now be 111ustrated w1thout limitation,
with reference to the accompanying examples and drawings

in which: -

Figure 1 is a schematic side elevation of melt extrudate

production apparatus;

‘Fig 2 represents a perspective view of an. extruder with

the top portion of the barrel removed showing details of

the screw configuration.

Fig 3 represents a plan view .of an end plate mounted on

the extruder.

Fig 4 represents a perspective-view showing the extrudate
being fed from- the endplate mounted on the extruder onto

the cooling belt and using ribbons in the extrudate.
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Ret er ring

to the acconpanyi ng exanpl es and draw ngs in which: -
Figure 1 is a schematic side elevation of nelt

extrudate production appar at u¥® Fi g 2 represents a
perspect|ve Vi ew of an extruder with the top portion

d318 2 Ll ey details of the screw
oﬂ{glguaﬁém@egﬂtglénrepwﬁ@ntsle p' HeLEWO! alkBd the

pl ate nounted On the extruder represents a
pErSTERIRAL 137 ew BRBIPHG tﬁ@séﬂ-gﬁéatelﬁel ngHed fFofppean
tm@aﬁmm;aieﬁmmeﬁ REft he extr md%paett@dt he gnolidithg tap
bel t an H’f ri bbons jrﬁ? he extr datf si.nt eg

e extidate, B

rati on
MHEY MR e R ST P at #Bn hBasur gg ethod
ustagutde dhesi biegr dseonndel hbg dedchi kdck italdlers prepared |

S R B e St e 5 a8 the

[ iquid. The nethod neasures the tine (seconds) by
ssgg,ltabl Sls 1.prepared wi th each Exanpl e
rates. Extrusion apparatus

aﬁﬁﬁﬂﬁﬂngtCt&ﬁgmiguﬁe, the exkruskéruappar atatpdrtus (2)
conprises a feeder gper (4), an extruder (6) vvlth an
e%lﬁﬂ%%% 4%) frﬁﬁjﬂfﬁred PREPEONA)a coI PHGTHERE (£9) tyith an

o 1% eXd A HRbEESR) £ ARLe8n 0O ssmﬂgh%e@%r @O)to cool
o Figure 2, the extruder was an 40
ttensertanwdate (50) and a collection hopper (10).

Wy cf

Referring to Figufe 2, the extrﬁder was an APV MPC40 twin-
screw extruder (having a 40mm diameter barrel; a length:
barrel diameter ratio of 1:20 and used at an vextruder
speed of 600 rpm). The extruder included an extruder
barrel (12), twin-screw shafts (14,16), a powderl inlet
(18), a transfer zone (20) (44cm in length) enclosed by a
water cooled-jacket (24), a heated mixing zone (28) (36cm
in length) enclosed by a thermal jacket (30) and an
extruder outlet (42).

In the transfer zone (20), the screw-shafts are 'each
provided with intermeshing forward rotating helical screws
(22) by which the second active, optionally mixed with-
excipients, is transferred to the heated mixing zone (28).
During the trahsfer, the second active is de-aerated and
the heat generated within the active is removed by the
water-cooled jacket (24). 1In the heated mixing -zone - (28),
the sérew—shafts are each provided with an arrangement of.
poéitive scraping paddles (31,32,33) offset at 30°,60° and

90° respectively, to knead material in the heated mixing
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extruder (having a 40mm di aneter barrel; a | ength:
barrel diameter ratio of 1:20 and used at an extruder

wap@ed1dis 600 rpn) . The extruder included an BXU/GBO@®B/000933

barrel (12), twi n-screw shafts (14, 16), a powder inlet
(18), a transfer zone (20) (44cmin length) encl osed

by a water cool ed jacket (24)33a heated nixing zone

(28) (36cmin length) enclosed by a thermal jacket

(B8D)e andahh exteugedddetsl et34)429c Enrthert wamif ehez omexture
(20 the screw shafts are each provided wt .
(it hRS T T i B FERAL i Tiol PASPordis (Byg gyixcure,
W (e dtn iSRE Otk A8ty epa @Bl éONABEY HE¥8AgWAL An such a way
excipients, Is transferred to the heated m xing zone
(8) to Dnaviglet e thareteh, Mireingcendiorti vevegse helical

- t a t e i thin the. ive |
SR T el AR M PR Bl esure
heiatleich M therg @bRENG 28%onet hansicr edursthaft s hawld cedch forward

rovided with an arrangenent of. positive scrapjn :
BERIR GRY PR 304 O (ST BE BB EBE ridate through
raspeaid el Y4 4)0 denead Btehigly in the heated

m Xi ngzone, half size paddles (34) to further work the

m xture and to generate internal heat within the drug

W Lt meshy ngokneading AaddLes,d 301,87 2980 15 bpon

i'nsuc way as to provi orough m xing ac
reeversia gl | ool sisewews R8) ehdpprewi de4d reveict@tikldowit the
to maintain pressure wthin the mxing zone an

d
feRd het héei SHEFHiStar BaFbeht PRy Safewshe 4d) idde fxiFudate

the m t?ﬂtgxﬁ:h%daér?d;%%[@gf‘r&he @t | Ste LRy ObatPE1 .  The

extruder . Referring 3 , a nore specific enbodi ment .
widplatibbds ekepbddt elsy i Sshshovel. Threnedepl afeop449he¢ s main
'g§g¥§géfubfgh .  Channels (46) in the endplate divide the

molten extrudate into a plurality of thin streams.
Referring to Figure 4, the streams of molten extrudate
flow from the endplate (44) to form ribbons (50) on a
continuously rotating stainless steel cooling belt (8) (at
a rate of 6.6m/min) water-cooled along its entire length.
The ‘length of the belt from the endplate (44) to the
collection: hopper (10) is 4m; A protection grill (46)
protects the interruption of the extrudate flowing out of

the endplate.

Comparative Example 1

Ibuprofen 200mg -Diphenhydramine HCl 25 mg tablets

Comparative Example 1 is chemically stable but physically
unstable. Table 1 shows the composition of comparative
Examplé 1. Table 3 shows the level of Benzophenone
(Degradation product of diphenhydraﬁine HCl) and the

disintegration time of the tablets in ﬁcomparison with
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end of the extruder barrel so that the liquid
extrudate passes into the endplate fromthe extruder

wharsel7018The endpl ate is heated by thermal trapcf/6B2008/000933

fromthe main extruder block. Channels (46,) in the
endpl ate divide the nolten extrudate into a plurality
of thin streams. Referring to®¥igure 4 , the streans
of nolten extrudate flow fromthe endplate (44) to
fNytol i bbbhetésa):o‘mpaaawnei Buousfitgwt &t mpgthtaiatl e and
\Aéeel/_g%c; Ing belt (8) (at a rate of 6 .6nm mn)
oHed al ong its entire length. , The length of
the belt fromthe endplate (44) to the collection
hopper (10) is 4m A protection grill (46) protects
tT%bJr?\tlefr Rayaive Iﬁ‘@ﬁ]reudlate fl owi ng out of the

|u I ar Wllpal alIVC I:)\allpl 1 UI CII, £ IIU
Bt lecflam ne HC 25 ng tab déé))%rrpara‘h? Exanpl e

Jniﬁlé:rﬁwaleaﬁtﬁirye st@abl e but phySI;psal l'y unstald &7 Tabl e

1 shows the comosition. of r‘nrmamhvp Examnl e 1

THMRE L eMol® the | evel of Eenzo%‘h‘énone (De%ﬁa?d%u on

Fﬁf%%‘# @%&;&%ﬁ;iﬁa%hﬁ““”c HCH—ggrd the distrgegyatTor

S 1n conparison withNytol tablets

(sdgpat adti a3 ,BRfE@®F 6. nont hs &1 .%C and 40Q .ZA90RH.

v@%@ﬁ%fﬂéﬁm artRhai® 25 8. 27 9 buprof en 38 0 66. 23

| 3—Sogium Ctrate 8 ur
43%1514&%10 sof'flééwa{ﬁﬂﬂ}dé}bx% of PR3

Stearic Acid 2 0.66

Total 302 mg

Method -of Mahufacture

Ibuprofen, croscarmellose sodium, sodium citrate and
sodium lauryl sulphate were thoroughly pre-mixed in a
tumble blender to form a homogeneous mixture. The solid
powdered mixture was fed through the feeder hopper (4)
into the powder inlet (18) at a rate of 120-180 kg/hf into
the water-cooled transfer zone (20) of the extruder. In
the transfer zone (20), the powdered mixture was
thoroughly kneaded between the Thelical screws and
transported to the heated mixing zone ofb the extruder
where the extruder barrel was heated to 100 °C. In the
heated mixing zone, the mixture was worked between the
intermeshing paddles (31, 32, 33) which generated shear-
induced heat to ensure that the ibuprofen was fully
molten. The temperature of the extruded material reached
approximately 10-30°C. The extruded. materiai was then
further worked by the half-size paddles (34), the kneading
paddles (36) ahd the reverse helical screws (38) which

created a back pressure to the system, further
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Sodi um [ auryl Sul phate 0.5 0.17 Col loidal silica
anhydrous 1 0.33 Stearic Acid 2 0.66 Total 302 ngy

wokRod7ood Manuf act ure | buprofen, croscar el | OBET/GB2008/000933
-sodium sodiumcitrate and sodi um | auryl sul phate were
~thoroughly pre -mxed in a tunble blender to forma

honmogeneous m xture. The sol i % powdered mi xture was

fed through the feeder hopper (4) into the powder

iptedsydB)id bheatheadfedl 2001180 kgher éextouddiee was fed by
ter-cooled transfer zone (2 of the extruder,

RS IR S 50 ST AR R (e Gl ft of cthe

tharaus y(dneadeatk beimeantdadeldiglugt el ate .

transported to the heated m xi ng zone of the extruder

where the extruder barrel was heated to 100 OC . In

the h 1 Xien e it ] r t ween.
THE | BEAT g, KE SRR S S G RO, WL AEE Y i evea
sttessugiduc ek st wixlens wreuddidioldesibupsHOf emmaso provide
fully moJten. The tenperature of the extruded,
A e e Hbr oxi matel y 10-30 0 C . The

extruded material was then further worked by the

hal f-si ze paddles (34) , the kneadi ng paddl es (36) and

tThe revwdeeedePirhenbrdeapifggHChhiish theaattad tatdsdeld in to
AESSULE. LQalhe sYStam o LUt herprgssuplsing,the 1gateds s
Zohe. The extrudate was te by e forwar rgta I'Ng

soilewdr ) at dir adgbdt Aadouhketvhofl et e xé@xireuddrendd) using a
under pressure_and through an endplate. The | engths of
dotikh¥aedsidstdate were nilled & sieved through a

screen with a round hole size of 1 mmto provide

ComBarative Example 2

Comparative Example 2 is physically stable but chemiéally
unstable. Table 2 shows the composition of Comparative
Example 2. Table 3 shows the 1level of Benzophenone
(Degradation product of diphenhydramine 'HCl) and the
disintegration time of the tablets in comparison with
Nytol tablets (comparative 3), after 6 months at 4°C and
40°C/75%RH.

Table 2. Comparative Example 2

Ingredient ' mg/tab Sw/w

Diphenhydramine HCL 25 5.49

Ibuprofen 50 ' 200 - 43.96
Croscarmellose sodium 15 . 3.30

Microcrystalline cellulose 140 _ 30.77
Lactose BP o ’ 70 15.38
Calcium Stearate 3 -~ -0.66

Stearic Acid - , 2 ' 0.44

Total . | 455 mg \




a granul ate material . The powdered Di phenhydram ne
HC is then triturated in to the extrudate. Stearic

wa@edod/1gmoa8 col | oi dal silica anhydrous are addedP@ndBR(v8/000933
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whol e m xture bl ended using a turbular bl ender.

Conparative Exanple 2 Conparative Exanple 2 is

physically stable but chem caf$y unstable. Table 2

shows the conposition of Conparative Exanple 2 . Table

3 shows the | evel of Benzophenone (Degradation product

of di phenhydranmine HCl ) and the disintegration tinme of
t”ﬁ%‘%g‘gl% ?’hun}c%%"h’?? son with Nytol tablets

(eoapas athden@irafder oI AS Sbndir Aty 40CEMEE 2 is
Tabl e Zﬁé Con%%r ative Exanple 2 Ingéée:%l.i ent ng/tab % w
Db peredey divaiineeCLcpessannel bapeofsadism, 2001 4Bogey stalline

| 0s j.um15-3.30 M crystalli .
T R0 B e Tl 7 A &y (fp granulatea
Siehiqt avated..66 Stieati ahACi 8rdn(1é4 Tot alrydShheygMbiherofen,

of Mapuf acture The Di_phenhydram ne HO of_ conparative
eS&hptEn 2stearr ehdRrd wPERAERE efFdSe &velAdsE B e whole

nhekocrysialdl sl di Qs e At ACi 098 elss. i xture

is then granul ated using water. When the granule is
dry the I buprofen,

Table 3: Formulations Assayed at 6 months Time point

Example Ibuprofen 200mg/ | Level of | Disintegration
Diphenhydramine HCl1 25 mg | Benzophenone ratio time
tablets
Ibuprofen Diphen % at % at
Source hydramine Lo 40°c/

source . . 75%RH

Comparative Ibuprofen Powdered 0.035 0.085 Did not

1 extrudate Diphenhydramine ' disintegrate

| HC1 ) rate

Comparative Powderéd Diphenydramine 0.13 1.25 < 2 min

2 ibuprofen granule (H,0 as

‘ 50 granulating
fluid)
Comparative N/A Nytol tablets | None 0.04 < 2 min
3 (Diphénhydramine
HCl1l 50mg)

~ Example 1 is both physically and chemically stable. Table

4 shows the composition of Example 1. Table 5 shows the
level of Benzophenone {(Degradation product of
diphenhydramiﬁe HCl) and the disintegration time of the
tablets in comparison with Nytol tablets (comparative 3),
after 5 days at accelerated conditions of heat and

humidity.
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calcium stearate and stearic acid are added and the

whol e m xture is bl ended using a turbul ar

bl ender

wdaimBa1®18 For nul ati ons Assayed at 6 nont hs Ti PEI/OBR008/000933
Exanple 1 is both physically and chemically stable.

-Tabl e 4 shows the conposition of Exanple 1 .

Table 5

shows the I evel of Benzophe”r?one.(Degradati on product
of di phenhydranmine HCl) and the disintegration tine of

Tapile tdablExamplie donpari son

with Nytol tablets

)\ after B Iinyc'

{ Aoy ot 1 v N af+t Ay O Aoy At an~Al Ar ot ~A

C Ul al L1T7VT O y Aar T Cl1 <J JaysS dil ayovTTT TT At gu
IngEge e dns of heat and huthi di A9/t e 4 . EVAWpI €| 1
Digﬂﬁz&l@@d%%‘ini@ﬁ/m YW/ w DI pheniysdram ne HCLs57855. 52

crocrystalline cellul ose 100 22 08 lactose BP} 50

Migrocryptiaddpmnet ced 120044 |. 1600 oscar nel | 88e 08od| um

30—6—62—SodrumCrt+rate BPPd—A3—59—66-Caletum
LagrofeatE 2 0.44 Stearic Atid 2%, 44 Total 43304y
ibMeirbgdnof Manufacture The|D phemhydram ne B 16S

blended wth the microcrygtalline cellul ase and
Criogeeadel 1risies seiditr e i s then 3@ranul at ed usPr§2l PA.

The—dtied anue-is—btenged—wisth—mitted—extrudate (as
Soidﬁﬁglor%gfg}zilevgﬁe?gﬁpl e 1 , V%Pééri c acid aﬁdggglt Ci um
Cadteamalseecalaltlee 5 . Accel ¢erated Stability Datas(50 OC

Stearic Acid 2" 0.44
Total 453 mg
Method of Manufacture
The Diphenhydramine HC1 is blended with the

microcrystalline cellulose
then granulated using IPA.

with milled extrudate

(as

and Lactose.
The dried granule is

in comparative

Stearic acid and calcium Stearate.

example

This mixture 1is

blended
1),

Table 5. Accelerated Stability Data: (50°C) after 5 Days:

Example 1 versus Comparative Example 3
Example Ibuprofen 200mg/ | Duration | Level of | Disintegration
Diphenhydramine HCl 25 mg Benzophenone | Time
tablets
Ibuprofen | Diphenhydramine
source Source
1 Ibuprofen Diphenydramine Initial 0.01 < 2 min
extrudate granule (IPA as |5 days 0.06 < 2 min
granulating
fluid) ‘
Comparative : Nytol tablets | Initial None < 2 min
3 (Diphenhydramine |5 days | 0.04 o < 2 min
HC1 ~50mg
tablets)

The jars were sealed and contained a vial of 1ml of water.
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Exanpl e 1 versus Conparative Exanple 3 The jars were
seal ed and contained a vial of Im of water.Extrusion

woe@msas®1As nenti oned above, the powder ni xturBCDEGBRIVE/000933

i buprofen is introduced into the heated chanber of an
APV 40 mm di aneter, twin screw extruder via a Screw.
feed hopper system The ibupr%ﬁen alone nelts, while
the croscarnel |l ose sodi um sodium |l auryl sul phate and
sodiumcitrate are insoluble and réemain di spersed
v%ﬁ{%n the qglten | buprofen. The rate of feed is

a

Wb eSUTe that the i buprofen is

& i isdraciidd yaumld encwhegowder ghive (OBt henexibushesten is
Typical feed rates are in the range 120 - 180 kg per

hotrrodued ngrdd et i heplfedexchalberar efheaeddPV 40 mm
t vl W, t hin e r. e_11 t 0

O%P%rgé}né ‘al styl\lf\lor&Egegy?ﬁgﬁéﬁégwﬁgaﬁge%ﬁg%i ?e%ﬁe hopper
esgtstuher unThé t hébupaprfelhen isldnd |y meltep. Awhile the

continuous nolten ri bbon of extrudate is discharge .
O O AT UtoF O BhEB { REUGY Dl aSLbBRake Srd sodium

- sd Al FHtess agkeelinBehib1 B agh @t Hfaithe a@xpedsean SYShEM the

are shown in Figures 1-4. The extrudate cools and sets
gl terasiberxe gl sTHewratige dfentged oist Rdinslpdg to ensure

%}%ted%ﬁ’g ! foy ‘OEQS ggd s%tcitsl%gcggkfﬁ.l%h%oa%l ind Wit é.rt?erging
colTected, miléed using a cone m 0 produce a
strdmalilee gratmildde. angbicainsfeard echtfey ddeenidi nthe range 120

Attention is directed to all papers and documents
vihi ¢A%ar® 1PfEd 8ﬁcur%%t|lg}9§ﬁgﬁemsprlé\n%% EFtEHdsT are

spagidd Cat{8ch N GORRRAUION: Mb t h et a2PREI CAIAGD ARdec to
whi ch are open to public inspection with this .

shEkiGi canflomlsdwenkedodvente ofscalew sucyRpapeent afd the
extruder until the ibuprofen is fully molten. A continuous
molten ribbon of extrudate is discharged from the extruder
onto the surface. of a cooled stainless steel belt.

Diagrams of the extrusion system are shown in Figures 1-4.

The extrudate cools and sets solid as it travels down the
length of the moving cooled belt. At the end of the belt
the solid mass is collected, milled using a cone mill to

produce a suitable granulate and transferred for blending.

Attention is directed to all papers and documents which
are filed concurrently with or previous to this
specification in connection with this application and
which - are open to public inspection with this
specification, and the contents of all such papers “and

documents are incorporated herein by reference.

All of the features disclosed in this specification

(including any accompanying claims, abstract and



docunents are incorporated herein by reference. Al of
the features disclosed in this specification

w@ pevshiumiisrg any acconpanyi ng cl ai ms, abstract PCT/GB2008/000933

1

(@]

15

20

anddraw ngs) , and/or all of the steps of any nethod

or process so disclosed, nmay be conbined in any

conbi nati on,  except combinati®dhs where at |east sone

of such features and/or steps are nutually excl usive.

Ecducdw Tregs ur e adidyclrosed 1i nofhi shepetidpcatdfonany method or

(i ncludi ng any acconpanyi ng.cl ai ns,, abstract and . .

EFHES) Sog BELPEPR actaY by oa FEBPHERR A diitrsRrbinat ion,
SEEVE Y EBRLSATRI offUMakeNtator1 sddl | 3bmPUBEOSRich features
unl ess expressly stated otherw se. Thus, unless ‘

RS | St eRatatk drHeralilse exdats it ure discl osed is

one exanple only of a generic series of equivalent or
simlar features. The invention i's not restricted to
thecldetfabtaref diwcIageioing Enbodispert fightiofhe(including
i nvention extends to, an nov%l one, or any.novel

CUWbi RECPBR AT NEh e 2 B e SPATEATs ed™fin Veings) may be
spasidd&at i g9 (aNGlddiaRg RNy ACLAMRANYi BerGhialMthe  same,
abstract and drawi ngs), or to any novel one, Or any

rewel vali natri oaimplar heowtrgre of wdysiret Asgdressly stated
pr.acess. so di osed. CLAI'NS . table 0 i_Sing _at
PR AT, o rine " EhagRE Crtueo i Oh R sl MERR1% cacn
b atgutd dhecfosed of s aoneneagples oglgnfate,gdrteeric series
second active ingredient being in the formof nelt

&k refE R ram esirlar featizg® (aqueous or

non-aqueous) , the said first and second active forns

havi ng been bl ended together, optionally with other
€Xed pilavestignd is not restricted to the details of the

foregoing embodiment(s). The invention extends to any
novel one, or any novel combination, of the features
disclosed in this specification Kincluding any
accompanying claims, abstract and drawings), or to any
‘novel one; or any novel combination, of the steps of any

method or process so disclosed.
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formed into a tablet. 2 . A tablet according to claim
1, wherein the first active is selected from

w@nioshi®tan nes, synpathom netics (decongest aneGl)/GB2008/000933

cough suppressants-antitussives and expectorants

sel ected from chl orpheniram ne, bronpheniramn ne,
dexchl or pheni rani ne , dexbronpheniranine ,

triprolidine, diphenhydram ne, doxylam ne,

tCipBMEnnam ne, cyproheptadi ne, carbi noxamn ne

br onodi phenhydram ne , pheni ndam ne, pyril am ne,

azat adi ne, pseudoephedrine, phenyl propanol am ne,

phenyl ephri 81 e € alRMRNEA ngdext r ar@tdior phagy; r Lodanke, second
terpin hydrate, guaifenesin. 3 . A tablet according to

cl ai m 2actiner ei the héifiststaetciveebpdngi phrenityagr afvrie of a
or a pharma ically a table salt thereof. 4 .
Cabi ef  D8RoF ARG P AR sl alhs F o uher o h hipdredient
second Betihyge inS t3ad efdanl &f ofedtSeixtalldatedn granules or a

'steroidal anti- inflanmatory drug. 5 . A tabl et

accor di A§2PYLELS mMafueFerdi ntPRe2 BRSS! o d&E &ifid first
-infl amgRior s ity | So8ek 66t eddynM afyy Phgt N@een  blended
followi ng categories: a .. the propionic acid

derivat tvgethbr., Thptaecstiltyacviltderdvhervesxcipidhes, and
fenanicfg%%ddd§5kgagi¥e%ie . The bi phenyl carboxylic

aci d deffvatrves; “afd-8°:°The oxicams . 6 . A tablet

accardi ng dabldtai Ardoelihg, theeBaima 1, wherein the first
active is selected from 'antihistamines,

sympathomimetics (decongestants) , cough

suppressants-antitussives and expectorants selected

from chlorpheniramine, brompheniramine,
dexchlorpheniramine, ' dexbrompheniramine,
triprolidine, diphenhydramine, doxylamine,
tripelennamine, cyproheptadine, carbinoxamine,
bromodiphenhydramine, | phenindamine, pyrilamine,
azatadine,. pseudoephedrine, phenylpropanolamine,
phenYlephrine, caramiphen, dextromethorphan,

codeine, terpin hydrate, guaifenesin.

3. A tablet according to claim 2, wherein the first

active 1is diphenhydramine or a pharmaceutically
" acceptable salt thereof.

- 4. A tablet according to any of claims 1F3, wherein
the second active is selected from a suitable noh—
steroidal anti-inflammatory drug.

5. A tablet according to claim 4, wherein the non-
steroidal anti-inflammatory drug is selected from
any of the following,categories:

a. the propionic acid defivatives;

b. The acetic acid derivatives;



phenyl propionic acid is the NSAID and sel ected from
i bupr of en, naproxen, ketoprofen and flurbiprofen. 7 .

wa\2@08bi 18 accordi ng to any of clains 1-6, wherBCTGBR@®8/000933
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wei ght ratio of wet granulate :nelt granules is in the

range 1:10 to 5:1. 8 . A tablet according to any of
claims 1-7, wherein the melt $fanul ate i s ibuprofen
and the ibuprofen di phenhydram ne weight ratio is

-bet ween: 50: IThe fler?amBc . adidretdwidvrafiypraoduci ng a unit

dosage faorm.such as a tablet conprising the steps of

- (i) pPodthes ﬁ%“%‘%cmc@rw sleF ortE g gistand
active; Giiphdroducing. nmelt extruded granules of a
second active; (iii) blending the said first and
second active granules; and (iv) formng the granul es

int%.a' xniéagfgggeagc%rrging to claim 4 or 5, wherein a
phenyl propionic' acid 1is the NSAID and selected
from ibuprofen, naproxeﬁ, ketoprofen | and

' flurbiprofen. ,
7. A tablet according tb any of claims 1-6, wherein
 the weight ratio of wet granulate:melt granules is
in the range 1:10 to 5:1.

8. A tablet according to any of claims 1-7, wherein:
the melt granulate is ibuprofen and the
'ibuprofen:diphenhydramine weight ratio is between
50:1 to 1:2. ‘ |

- 9. A method of producing a unit dosage form such as a
tablet comprising the steps of:-

(i) ‘producing a non—équeous granulate of
a first active; _ ‘

(ii) producing melt extruded granules .of a
second active;

(iii) blending the said first and second
active granules; and

(iv) forming the granules into a wunit

dosage form.



