1 A TABLET HAVI NG | MPROVED STABI LI TY WTH AT LEAST TWD
ACTIVES The present invention relates to a novel
dosage form5 conbining two active pharmaceuticals.In
particul ar, a conbination of an anti hi stam ne_an
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be advantageous to treat a patient with nore than one
active pharmaceutical in the,10 same dosage form A
singl e dosage formis nore convenient for the patient

and ddj, f.i I by, i PGSS| Biph bty

o AR R AERSlrkn VBRI WRfuPaRs REabEY o
nudTiveDsage regi nes. However, active pharnaceuticals
are often highly chem cally active and 15 m xing two

or nore actives into a single dosage form can present
Pfed| @Feskefrt henvauifoact el agepr agesa amoi/edr tlheage - form
stability of the final dosage form. Each_single. i_ye
CHeTRAP I TR | BrOUtie PORTPHOERELORME 20 RudAsany.
eX&hipi e iSrbiEC Anasat shishehind il andishebpisededatibed. -
efficacy and stability. However, having two or nore
actives-in a single production process may Mean

CONPRAY Sidx@ st het. 9Bt baRte pregass wnddvantdapeons fortreat
each separate active: . This can cause Broblens W th . th
stabRbient Wik MR APa e8NS GFESFt PPRAFCEXRT Hidht & the
et me Qe Utdan 10 JiheRr @Yol @brinter ActéobohsethDent
forma bi-layer tablet by noduciﬁg each agtived . h
sEpar Bhe| BRlRTET BB iHAA i{ORGhs SanatY hgh reducing the

CQPPL osSing, the tersrd aeti 3Qosuyk exei piypat sauded by
two separate |ayers. Such a solution is_disclosed in

UsPeDber 177, BIE 1 1999839844, 0FPIARAGSWD 969U,  active

@}JEQ%&J&@i—daﬁef at@blAtenS Oh¥gn BPNehehi tAELPr ekiterd and
th multi-active dosage forps they are expensive

: ! VIO
2008119 704S PE/ TEXD 0BF BIOTB3LBER o2 pF LRt FRFRy form can

egﬁsgéﬁe/%yoﬁm&rgweaé ORaR{8566sLigNh Edrersee dri/gad the
at the final stage. In addition, they have the

deaabatkevfofalthewfagat ntefase i 't the bi - ayer
interface. S : ‘ ) :

Each single active hasg 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 product;Qn process may Mmean
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 under

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 4,844,507 and WO
96/24375. ~ Although bi-layer tablets solve some of the

problems with multi-active dosage forms they are expensive



A further inportant aspect of a tablet is the
di sintegration rate. However, interaction between two
actives once the m xed dosage form has been produced
can cause the disintegration tine to increase

and
W0 b@setele 10 affect the speed of action of PHEGE2008/000933
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actives. It is therefore desirable to produce a
mul ti-active. dosage form which prevents interaction

‘bet ween the pharnmaceutical actives. . 15, According to

a first aspect of th r in ti heLen S
pFBviQfeCH?“afpet a%Fé?gboeﬁfpﬂ%cgﬁ%ggtlgt ‘ggastpng)%ui rst n_an%lrocesses
sekDag aedi wergédeati the ddnkle shegeg | Mt heddbripmf they

non- aqueou ranyl ate, .the.secon ctive ingredi -
bBRYR 20F | r%’ﬁéa#‘oﬁ‘ﬁeoafllr?gllpge%fl rgﬁgg%{éjd&érga%ufg%e}g% gver
g5 ARk ed@= (aqueous or non-aqueous), the said first and
second active forns having been bl ended toget her,
optionally with other excipients, and fornmed into a

t Abl eture22rACCOipgiri@nto sasmeand aspeat ofabhet présentthe
invention thereis a proyided a nethod of. pr o%%%iwré 1 two
R BRI By nF3eh asHAYTEDi et *BORPFTSTAY the st eps

Of o itdPr QEMET FIg:"am e agbeEs Fam Uhad eoedn apfodisted can
active; 30(ii)producing nelt extruded granul es, oj:hgref re
sEeBRe ABEI VESEREPYTRFEMRI AQTEh&Cs TIPSt 3ty 58ton
agkENe: W RSS 3RdachbrR 098/ chkr Gt81vES. GB2008/ 000933

3 (iv)formng the granules into a unit dosage form
Preferably, any one or nore of steps (i)-(iv), can

| RCOK POl £ YU Q22N rBXCE Pt SN Sodscedef mmediheceine dosage

Mel't extrudate granules are knovg1 and dgzlcri ed i tical
PEPLEPED] alp IF ARG SWORE S F B98I PRTSCabFe B P r R c e R
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According to a first aspect of the ﬁresent'invention there
is provided a tablet comprising at least a £first and
second active, the first active being in the form of a
non-agueous granulate, the second active ingredient being‘
in the form of melt extrudated granules or a granulate
(agqueous or nonfaqueous), 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 iz a provided a method of producing a unit dosage

form such as a tablet comprising the steps of:-

(i) producing a non-aquebus granulate of a £first
aqtive;

(ii) .ﬁroducing melt extruded granules of a second
active

(iii)  blernding the said first and second active

granules; and



techni ques are described therein and incorporated
herein by reference.By nelt extrudated granules is
nmeant a 10 granul ar conposition obtained by: (a)
mel t - extrudi ng said second active, optionall i

I W t h
WQe3088/Y78Bt s: (b) forning a hompgeneous extru%%'i‘@]?m%‘{"g%ﬁ
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cooling said extrudate; and (d) form ng said cool ed
extrudate into granules. Preferably, in step (a),, the
sai d second active is fully nelted. Typically, the

-ext LJ{J at e forrﬁ:{ar\% )tﬂeb)g S QE 30, e WARa0k FBER.

t hi i ‘bbons ng a dept Onm or | ess and which
solidlfy in 5 mnutes or Iess. Advant ageously, it has

fou d that bl endin ctives J he fiqrmof a.
ﬁgﬁ aﬁBg%s wet? gr anul at e ﬁﬁ%% m%%%? § 9 T
exkeugatet & espeictrnalelegapipéeans sas hisnf igwld mWK@nact|on
bet ween an ot herwi se chem cally unstable blend.- In

addi tion, blending the actives in this manner inproves
die3 kNt egtpLiAte t | gRabel evemtaro lastvny esindapdelserdbed  in

che cally_interactjng vent hi. nder

P@&(gf}%% %?%c%@ 0529£+§%ablf£1 bﬁ |rsetlIE ?%ruSlon
E&&hﬁ@qﬁ@éea&edciggaﬁlaeﬁlhmataﬁnnesd smmpapbmﬁtﬁéthersln
(decongesiants). sSoufly S URESSANL - BLLLYES Y8s AlMhe o
gh%&hmﬁﬁntéﬂﬁ&éﬁtiﬁﬂﬂﬂﬁuaihéanbpe,dexchlorpheniranine,A
exbronpheni ram ne, triprolidine, di phenhydraM ne,

(a) melt-extruding said second active, optionally
with excipients;

(b) forming a homogeneous extrudate;

(c) cooling gaid 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
inte 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-agueous wet granulate and a
milled melt extrudate respeét;vely prevents chemical
interaction between an otherwise chemically unstaple
blend. In addition, blending the actives in this manner

jmproves digintegration 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



doxyl am ne, tripel ennam ne, cyproheptadi ne,

car bi noxam ne, bronodi phenhydram ne, pheni ndam ne,
pyril am ne, azatadi ne, 5 pseudoephedri ne,

phenyl propanol am ne, phenyl ephrine, caram pheh

W@I2008/L5A8t hor phan, codeine, terpin hydrate, PCT/GB2008/000933
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guai fenesin. Preferably, the '"first active is an
anti histam ne fromthe aforegaid |ist, nost
preferably, diphenhydram ne or pharnaceutically

table salts of 10 B i e S
B
digtenmpteatiarioe, a pharmgeedtidialy accéppbeikydrgmine,
thereof,, particularly the HCl Lt . Pr ef N .
B

i’V

. NeForsdEdictilydaaini ne nf plasmatdamingr, ugyrThemine, azatadine,

non-steroidal anti-infla tor rugs _for ' .
e omeredir s oH TR el o e A ine.
t hergigsent, | AeRbtbast eypHam S elcededdef r onempin ofhitdrate,

foll owi ng categories: .(;1) Th ropironi.c aci d. .
deraikanerds- (25’r9rﬁ%f ic ERRd d](%ejrlfgi/tati\?é:g;lVES(SJ)S 2n
Thee fienains naci k- der tNat iafesesé#id Thet, most preferably,
bi phenyl carboxylic acjd derivatives; and (5) .The -

A AR RCEORE] (07 3 PPRFBS RN SN GK FOSRPRARKT hErkie of
I §11 ndiendeEe38ihg AEASL advtiR@.narcotic anal gesic
non-steroidal anti- inflanmmatory conpound, including"

t he pharmaceutically acceptable non-toxic salts

t iSE€0bre fIRg WHehifAreReapt ivbeisi dtpiséniuainmdne or a
cat egori es abogve but excludin%_ 5.aspirLin . n
aB%%%WﬁQﬁﬂﬂ%§ﬁ1éMdaﬁﬁ%ﬂ%%%&?rﬁa t thereof, particularly the

HC1 salt.

Preferably, the second active is selected.ffom a suitable

non-steroidal anti-inflammatory drug.

The non-steroidal anti-inflammatory drugs for use in the
phagmaceutical 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 derivatiyes;

(3) The fenamic acid derivatives;

(4) The biphenylcarboxylic acid derivatives; and

(5) The oxicams.

Accordingly, the term "ﬁSAID" as used herein is intended
to mean any non'narcotic.analgesic non-steroidal anti-
inflammatory compouﬂd; including the pharmaceutically
acceptable non-toxic salts thereof, falling within one of

the five structural categories above but excluding



wanesA1ty anmatory activity and can be used
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Wil e sone of these conpounds are primarily used at
the present tine as anti-inflammtory agents and
others are 5 primarily used as anal gesics, in fact al
of the contenpl at ed conmpounds have both anal gesi ¢ and

g%TIGBZOGSIOOOSPSS
appropriate dosage | evels for either purpose in the
conmposi tions and methods of the present invention. The
conmpounds in groups 10 (1) through (4) typically
contain a carboxﬁéi% acid._f ncti%g; however, those
aRFRT H e ASSHAMPREE S NP AT REFETS A he form of their
pharmaceutically acceptable acid addition or al kal
metal salts, e.g., sodiumsalts. 15.The, eciféc £ th
CORbRIRE 19 N a% PRFRCEHRE 157 §eiRE=dor | RFTRoHE gihe
t DBe HOMY: SlidDiadalan®At i hoi hrraed0f egedhugsahar otlsers rare
the present invention_are well, known

' : to. thase '
SRY{Maghlh uaed F6t 2BA4IPEE SR ek TRGY -Bglhgg FB®vari ous

| LLSE S £ d£TRIPRGBASOHEGE S anaRigkseBeahdahn2D-
structures, pharntol ogi - cal activities, side effects,’

nbnFbdm e Akgésy 8pd. capPe piFedeREnpPBRIOPTIALE

Pﬁ%éé&é v 1 ForRefi BheRCRurRRid) iEdichoBofp88iYions and
TheMetr ck | ndex, 9th Edition, Merck and Conpany,
Ragitkyds Ny ther sagsent7spverinipms The FPﬁggEn ntih FHIeUPS

o4 h@ﬂif@% O cEi i htfdh al.cdrbEzatky, aMdD.
Appl eton-Century-Crofts,” New York (1979), Chapter,
49uBae8iB50 haa®VEe FROPRORFEIRGRE FOMelalpFeddphpigfgred

h%ﬁeﬁﬁb'fgﬁﬁ“g% £t AP Ra PRAcAlidAd vt @cckPHRPDE E4k:id
napr oxen, benoxaprof en, flurbiprofen, fenoprof en,

f eadif iem ok etldmldf mehali pribpt ofe® pi BRASUPeR2ltr pr of
en, oxaprozin, prarioprof en, 6 mroprof en, :

ti oxaprofen, suprof en, almnoprofen, tiaprofenic
athd, speaifio! apmprendgc okl tnacrighia thet fPapeying

rggfgﬁfkfgﬁ“g Ny 3phdsderbyadl Bk iNah BemSL At adirugs for
anal gesic and anti-inflammtory properties are 5 also
i peeniedthe DXeSERCORPASBEHOBYT | Igr Hgpwn to those

Pfsﬁr%%gé&;l- efiel rB4- IBADSE e Plnddnay @Rl BRKC £8CTSr HHQIP
i ncl'ude i buprofen, naproxen, flurbiprofen, fenoprof
eﬁﬁtkeﬁtquﬁrqﬁgrng@.ﬁ@ﬁggggr@or their chemical

structures,pharmcologi- cal activities, side effec;s,‘
normal dosage ranges, etc. See, for example, Physician's

Desk Reference, 35th Edition t1981); TheMerck Index, 9th

Edition, '

Merck and Company, Rahway, New Jersey (1976); and

Cutting's Handbook of Pharmacolégy, 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, prarnoprofen,



10 Thus, "propionic acid derivatives" as defined
herein are non-narcotic anal gesi cs/ nonst eroi da
anti-inflammtory, drugs having a free -Cl1!(C113) COCH
or -CH2CH2COOH group (which optionally can be in the

wd mosné1sa pharnaceuti cal Iy acceptabl e sal t BT (x2008/000933
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. ¥ &F‘t&ﬁé‘FQeEPc QrffaEas

e.g., -CH(CH3)C00-Na+ or - 15 CH2CH2COO- Na+),
typlcally attached directly gr via-.a carbonyl function
to a ring system preferably to an aromatic ring

stem The cetic i d derlv t|ve rein
RFeteput ﬁx%?%agéP 159R 5 foglmgﬁo§%§%a0|n
S&idﬂﬂﬁﬁénlbohﬂfﬂlnfldgnﬂﬂﬁn%and buclox1c acid.
di cl of enac,"f encl of enac alclofen c,, i bufe

SR L B O KT ITE, S BoRBT Aty fi oS baving
%ﬁﬁﬁﬁkﬁﬁbﬁal§éﬂkbaiﬁ& aﬁﬂﬂ4ﬂﬁﬁ%&m&ﬂdo®xpprmmﬁrt1es are
Structurally rel ted acetlc%%g % d |vat|ves havi ng

AT | o7V properties
368 %A vighbeBdeed L fledlf: 0N GFTRASS @e}opyonm Sa@rcb group

‘Presently preferred nenbers of the ace tic -
oﬁ%‘t &%f‘r)?n'so

| g lnfe GoMREPERT s CRARFRXSTU iTtGEC*RAT ?ﬂd
ThiSoprd¥es!,| anaCEdniiefdvati ves” as defined herein are
non- narcotlc anal gesi cs/ non- st er oi da
anti-inflammatory drugs having a free - CH2COOH group.

( LEh QaRakkYacen derivhdikesfoam akfned herein are
rnaceutlcally acceptabl e salt rou

mm@@cmn): apd haest ¢ 5/ R SEHed I rég‘f%yl?%%“%tﬁ’&y

SYSIEMhRfiehehaklk-de t OCIAITH)QRH GOk chetBZCE0D lmtdu(p
ring system 5 The fenamic acid derivatives for:

hévitah laReigual L eamrke rigt THEmCCRt 08, @ R ERARTHE really

agk EEﬂ'eOfs%ﬁ%”oné% ds . 4| uf enaming ) acodyat féuimd ¢ aci d
andt ol fenam c acid tructurally related fenanc acid

deH2 GHAGARaAvi AyPsFat baratdadifds fdrafgly or via a

a@éfﬁéﬁﬁam@%}énpﬁepﬂﬂﬁ@ A o, Spréfeiabppded 40 be
enconpassed by this group. Presently preferred nenbers
obromrt ¥ rrimdc S¥EFEMgr oup i ncl ude nef enanmic acid and

'neclofenanate sodi um (necl of enam ¢ acid, sodiunsalt).

15 Thus, "fenanmic acid derivative" as deflne her ei n
aFlee nRPetHiat Goriicc daRAYYeET RS /i UstteMGFgaR tncluds, but

?Lé h 'ﬁmte@r Yodr Uggombi sde GoNtRilAnkRe, basimetin;
ructure whi ch can bear a variety of substjtuents

aﬂdmemlvm:chiﬂtqgr@fﬁﬂé'ér - EEON AT c & OB RTRRAT het B haC -
Qf%‘%% 4 f'e?l@.lcl ytﬁéﬁﬁ%@blz@l.cﬁﬁletta@ﬁﬁupac&n@:acn.n,
e

blphenylcarboxyllc acid derjvatives for
uSenhbapiq, clidanac and oxplnac Structurally related

acetlc acid derivatives hav1ng 91m11ar analgesic and anti-
inflammatory properties are also 1ntended to be
encompassed by this group-. Presently preferred members of
the acetic acid group include-tolmetin sodium, sulindac

and indomethacin.

Thus, nacetic acid derivatives" as defined herein are non-
narcoktic analgesics/nbn-stéroidal anti-inflammatory drugs
having a free -CH2COOH group (which optionally can be in

the form of a pharmaceutically acceptable gsalt group,



8 include, but are not I[imted to, diflunisal and
flufenisal. Structurally rel ated bi phenyl carboxylic
acid derivatives having simlar anal gesic and

anti-inflamuatory properties are also intended 1o b
Bl ogfoys

woeesp8sed by this 5 group. Preferred nenb

5
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group are diflunisal and flufenisal. Thus,

"bi phenyl carboxylic acid deryvative" as defined herein
_are non-narcotic anal gesics/non -steroidal anti-10

infla dru i t ai basj it ture;

s, ORIt CRE R, e ed 00, B EabRE AR Ce ot 4El ¥ i

igyatfainG hptre€etdbly e -2@0BHogrOGP canhbeeFpRYMALILGY FiBE

%ﬁpharnaceutically accept abl esal t group, e. g., - COO- Na+.
Et6%-cans for use herein include, but are not

limted to piroxi cam sudoxicam i soxicam and

CP-14,304., Structyrally .20 rel ated oxi [ but
$he 1Feragd S| G‘éégcg‘%ﬁ\’d’% ViR %}p Falnﬁ%gt i(:(1)‘ra§/‘gl£p5?opert"llrei%s’, ar e
als%0 richt enfgdeliotdp mumonpdssedilly thctofemamic Acid,
preferred nmenber of _this group i LLOXI ca 9 Thus,
eeaR cogcalt | WLt e AL aPRSRhERIBTTE 2ot
aftah QR SIra3/1PORe34EE6@I flialandnrt Rolidf Hamraboi yeslrheysinghi ch
Egmﬁlggga%ggggggcfégéngé%iinflammatory properties are also
intended to be encompassed by this group. Presently
preferred members of the fenamic acid group include

mefenamic acid and meclofenamate sodium {meclofenamic

acid, sodiumsalt).

Thug, "fenamic acid derivative" as defined herein are non-
narcotic analgesics/mnon-steroidal anti-inflammatory drugs

which contain the basic structure

COOH

20 ~ ‘which can bear a variety of substituents and in which the

free -COOH group can be in the form of a pharmaceutically

acceﬁtable salt group, e.g, -COO-Na+.

The biphenylcarboxylic acid derivatives for use herein



10 where Ris an aryl or heteroaryl ring system O
course, it will be appreciated by those skilled in the
art, that any of the foregoing conpounds may be

utilized in the formof pharmaceutically acﬁgﬂbﬁﬂggmmmn

WYL er eof . 15 More preferably, a NSAID |
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such as a phenyl propionic acid selected.from
i bupr of en, naproxen, ketoprogen and fl urbiprofen, nost
preferably, i buprofen-is 20 used. It may be found that
*}1 & 1G/aS ﬁgkl fefﬁéﬂnlcrﬂ‘mﬂt%@ secopdrachiyel chapges on
ting an en cooling. For exanple the crystals
Heodenismal.| 8 raskhraHe 15 reflasedabirheny kqrrboy ldec 8Rdd
oﬁtrjl\(fg Qeghﬁa\mﬁlx% {2 ah§1%@§5.@a§§c§i £AAHEd shRatory
Yat o conventl crysta s Oof the second active.lIn
:ﬂ%ammhtueenarenab@@llnﬁfndﬁﬁet@hhﬁg@%¢@@?4#ﬁ?d by this
AR LR SELACRAS LR (018 BRbED PAFOUR ANANUES: and
e é}y Fifne structure of the ne granul es forned
fflarfienisalli.di fying fully nelted second active differs
fromthe crystalline structure where the second active
is only partially nelted. In the case of partia
rethisi,ngbiphengt yatiabky e gwndcﬂarevgtlv¢%aaﬁﬂdaﬁined

d t t d
s

aﬁiﬂl\samdmeﬁyndtu@avﬂznﬂs |cm:glltelnr yheabdsie siruattyee.
The second active is fully nelted so that on cooling,
a single continuous phase of the second active is
formed. That is to say H@@Ccrystalline structure of
the second active is not inperrupted by 15 another
crystalline second active stydctgre. The nmelt granul es
are thus in the formof a splidiftled nelt of second
active, conprising said sec%nd ~actlive solely as a
conti nuous phase. 20 The inwentigr allows the
formul ati on of any relativel y™0w nelting second
active into an acceptably tastiing, readily

di sintegrating conposition. Itlis generally envi saged
that the nmelting point of syeh™s

del eterious effect on the s® ongzEcti ve itself or
mol ten second acti ve,

i ngrediepts incorporated in th
for exanple a disintegrant. Thus, typical melting
points of the low.nelting second active iﬁﬁ%d be
ewipaht iRt PFA |2 SETIFENPR EHRSFARGRNSED- A AN WRACh the

299@%1li§%§@Slﬂﬁﬁ%QQSEnggsghélform of a pharmaceutically

acceptable salt group, e.g., -CO0-Na+.

The oxicams for use herein include, but are not limited to
piroxicam, éudoxit_:am, isoxicam and CP-14,304. Structural_.ly
related oxicams having similar analgesic and anti-
inflammatory properties are also intended to be

encompassed by ' this group.

A preferred member of this group is piroxicam.



energy, which thus reduces production costs. A
favoured class of conpounds are the 2-aryl propionic
acids which are generally substantially insoluble and
have poor taste properties.. Preferred second actives

WOAWE/t#I% i ng points 5 in the range 30-200C PSTEH208000933

racem c naproxen, nelting point 1560C), nore
preferably 30-150C, further preferably 40-120C (such
as racemc flurbiprofen, nelting point 114C), nost
preferably 40100C (such . as racem c ibuprofen

- (melting point 75-77C), S(+)-ibuprofen 10 (nelting

10

pohig, 52+bACamerd r asenidefideiedpr dfesreipmelaiang poimarcotic

96C f d | { }
i BT U PR TR e

Preferakd yedrkeasegopdunstive is in the formof a
racem c m xture or an enantionmer (especially the
S(+)-enantioners) thereof. 15 Salts of racem c second
actives and enantioners thereof may al so be used.
Preferred salts are the so:hun1sq5ts potassium salts
and the lysine Salts. The venti@n is especially
adapted for an |buprofen 20 nedch

inent. The term
AN TadR. raceni c

i bupr of en and S(f) - i . d their sodium

pot assi um and |
points and a ver -fteé/naxse in the nouth and
throat. Most advanteEgeous™g ciy € obtained with 25
racem c i buprofen which ha$ a high dosage' conbi ned
with poor solubility propegtles In step (a) the

second active is nelted and® extruded. Under conditions
of pressure, the drug may be nelted at a 30 .
tenperature belowits '"nornmal nelting point. The

maxi mum tenperature is determned by the stability of

t fRef®l k el i@ rgddorngeeeiremtsl comgi sydteher ewi t h.

The drug may be -heated to any conveni ent tenperature.
CGeneral ly, the MA)2008/1170 18PCT/ GB2008/ 000933 12
hbghesutée, txﬂnmaﬂatbeeapphenimﬁ&d(hﬁ chbypet Bleit¥ed) Wi |dhe

. melt alth i be_bal
"Bbht Tt 80 o thBaf CF RSOt o o ey € R 1i 2ea
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efifii ehentyym idf b&agmaeeathyabhwl&Qgﬁﬂtabhatsahesgéﬁnmmbf
active will be heated 5 to not nore than 50C, :
preferably 1-25C and nore preferably 5-20C, -above its
mel ting point to keep energy costs to a mninum A

preferred, ing ran 30- 18 prefera
3§°I&O@5%%e?%%yher g’?@‘}’[abl y° 40° E’%’zoéuc %e éec%ﬂ%lnyl .
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dhggarent heating zones as desired. In addition, the

~work 25 on the second active by the screw

25

configuration in the extruder will also contribute to
Mgkt ig tde sReeNtan | vk &h?:ﬁt&dﬂylzrr&dtm:bﬂmg of Sthe second
external applied tenperature ui remne t- Ac g zl
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For exanple, the normal nel'ting_point. of racemc

i FesosfeAct v sin 1he Mede $EANEABe! S cHHUI1AT6Ts cgRpared to

f Qrce/ foesédﬂ*fenﬁﬁgﬁala%r%}faﬂﬁ QECQHY efefbrid) &tive. In
extruder or simlar processing device), the externa

- applied heat necessary to nelt the ibuprofen may be

reduced 25 significantly through the nechani cal heat
generated by the intense m xing action within -the
extruder. It is generally envisaged that the extruder
Wi ll be heated to a tenperature not |ess than 25C
bel ow the nelting point of the drug, preferably in the
range from 20C bel ow t he



30 nelting point of the drug to 50C above the nelting
poi nt of the drug, nore preferably from 15C bel ow t he
mel ting point of the drug to 25C above its nelting
poi nt and nost preferably to a tenperature in

WO HRHEL7H® 10C on each. 13 side of the rreltlﬁﬁwttig?"r%m%?“

the drug. Sone extruders allow different zones to be
heated to different tenperatuyes in the extruder.

' These tenperatures can be chosen as desired to ensure
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r'ug and optional exci pients, for
@«ﬁfm:lt@m dieadntega amre pordvsaldednibea tenperature i.n
the range 80-130C, nore preferably 100-120C to nelt
said drug. Wien the second active is ibuprofen it may
mwmyemajlylbe heame:mrm athe 0 medfigeraoulg9Goympce from
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that the material nterlng e extruder
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throughput of mateérial .in-the extrud gvgreoeri\bl Yos a

tPREIA rfefervs s ﬁ"&?l&é&gvmstaﬁda E56P d Franst &rzo

afsh @i healegraekt i ng zone. WO

2008/ 117018PCT/ GB2008/ 000933 14 In a furt her préferred

process, there is provided a heated zone at an end

PBhd | DByt il a@X b deie afoffuladizeent the ﬂalsheiveﬂihelow
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|l owering of the nelting point of the second active

ASROTERTRAY, PIETRPABES. Lo EPEPBI SEDr BS0PS rRetive, for

eg&&ﬁ{ ?éeapa%iﬁ Augh thes out{gtcdls mendihiry rpdigees of
on each e of the normal neltin
the Jlow melt:.ng second active would be expected to fall

.within the range 30-300°C.

Preferred second actives have lower melting points so that

the melting process does not use significant amounts of



15 point of the drug, preferably within 10C on each
side of the nelting point of the drug. The extruder is
suitably provided with at | east one screw shaft

provi ded with neans arranged to generate . heat

W t
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a conbi nat-i on of 'kneadi ng paddl es and heljcal screws.
Generally, it is preferred tig provide helical screws
at the inl et portion to convey the material away from

the inle ter e st he |
eﬁr@gér 5’% arrrl%l fﬂw scréﬂv\g g/["oilé1 \?:vlolts pad faVOIL}rEd

|cSLa|@rsebér regpbonds eanmriehe f%rmmi@rgpnemgh@ctids fwdrich are
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the 5 forward and/ or’ rev& ie di rgctlon
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to ngx t he
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RHffeeald aetopgeren) £OIRYipseTehel Ilbabrcbfémsf eFreferably
screws at inlet portiaon of t he exzﬁfluder a Iurall

JThep SFARE FEEHIECH Sy ITe Xtu)ée or
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transfer screws, at the gutl et, porfﬂln%n to conve% tqﬁ'ﬁ% ¢
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hf?ely Galsd nansigsa screvet afrddiesdiitld efrepats GodiRn salts,
nprise a reverse_helix 15 fol.l owed by a forward

rRéPt?%?SlﬂmpF@iE?r%dfgéﬂ UREIEe §8epS(a) is that a.

disintegrant is also conbined with said drug in m)lten
form In a further preferrreqd feature of step

IBhest 1GVERBECR 28 s FPRCLANEY an PR uSRE | %*(* o]rPd’fEiFé’zfen

Whddt et dr Ughé N d8dd emlf)epﬂbféien\n@aleambm"t I";ﬁ:eferably
second active nay be de- aerat ed as it LS trfansferred
t’d“flh’él%lf'f?‘f?g“lzconébuw en "and’ S{+)-ibuprofen and thei

sodium, potassium and lysine salts which ‘have low meltlng
points and a very poor after-taste in the wmouth and
.throat. Most advantageous results are obtained with
;racemic ibuprofen which has a high dosage' combined. with

poor solubility properties.

In step (a) the. secon;i active 1is melted and extruded.
Under conditions of pressure, the drug may be melted at 2
 temperature below its normal melting point. The maximum
temperature 1s determinéd by the stability of the molten
drug and ingredients combined therewith. The drpg may be

heated to any convenient temperature. Generally, the



In a further process, the second active may be

conbi ned wth optional excipients, eg a diluent, and
then heated together until said second active is
nolten. In yet a further process the second_active and

WWOHHAME exci pi ents 30 may be combined in tHeSBIPYO00933
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state and extruded together until said second active

is nmolten and any further dgsired excipients uniformy

bl ended with the m xture. WO ,

008/ 117018P( 7 000 tenRagively. Hhe i11
d a%ﬁ vgér%é;lzq_'(e{gzﬁl tglggbé?)géle Cf’{l%?{slyconb? ned %\Atwﬁ

afel topilinalghexdiis ents. be bakpnddd , bn kbfAogaszeMs input

extrydat.e is.fo ich 5 S t € i
FRTEEEr TPh sesﬁ?Fféaer ?‘ugr ef g?%bﬁ%ﬁﬁte %;ét}o%%%nggt ive *°
i ferfddallg ynmehtesagsd i thewi tise t dmcand rameive Widl be heated

extrudate may consist of said seco %,activ%,o W t hqut
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tthe extrudate nmay contain additional excipients, for
ocats etone sindswe.of A drsifersgratteatiGuriadants 30-
afh & did Ut re POk 215 Nlsgndednw EhbPnéhepraidiemly 40-
second active. 15 In step (b), the extrudate is forned
iYBWQwo or nore thin' ribbons. This is preferably

achi eved by passing the nolten extrudate through

channel s at the outlet which formstreans or ribbons

dfhee)aercgadt echhve hisreyenrr adilvededgedni®d & needivyl isgruder

;&ﬁa% H{aﬁii%[?a%lry Aol kg belt:91:@ aeeki BEa2@ndidiim et
e rllbbonS' f nolten extrudate are cool ed racgil o[ldy by -
st Wooltiolgenesnsrufatehe Fhobersreblmay f3e i¢ivgded into
' g% P ahl Ysdell 134T NYHESARI £ 188 S tHEDRB Tk
E%%eﬁgeﬁ%yrﬁe%?g%glé%%te or less (eg 0-60 seconds), -
poref ehablsgcond5@csévendy ©re | 8s5e( egorfbgusaeinpnis}n the
MOL&- e%f e(ﬂﬁ?!ly 1140 Sc%?dldﬁ‘bu@%d FBst in@Iﬁf_fJ aldne 1+3@ond
séconds. Suitably, the wdth of each ribbon of nolten :
exttviitat cheyedy gedaréngt haA eKEcgept naRRlistk FemsFRIUES
S Qs ity Q{EQ' I ng %éc&%:ﬂx{aﬁ/edthgh%}é@rqhgrdbaﬁ@@l' may be
r BBoR w1 depend, at |east to'some extent, on the
vheaiosl top of tehpensteen ksas ddare thpr BebE ApF polgdc P the

régg&&) oﬂC'ﬂ%J’EE.eanf(t éﬂ%fe ,ha§h§ ggmngloﬁlelting poi‘nt of

racemic ibuprofen is 75-77°C, however under conditions of

force/pressure (such as may be encountered in an extruder

. or similar processing device}, the external applied heat

necesgsary ' 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. preferably 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



17 the cooling nmeans of 10 mmor |ess, preferably up
to 6 mm (for exanple 0.1-6 mm, preferably 0.5-5 mm
for exanple 3-4 mm and nost preferably 1-3 mm for

W‘Sﬁ@g}ﬂ'@@zomﬂ 5 Cooling will normally occur PE%G%%%D%OOQ”

f the ribbon proximate the cooling
Accordingly, usually the |ower surface of the ribbons
solidifies while the upper swwface of the ribbon is
still nolten. As the ribbon is further cooled, the
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maxi m se output, a plurality of ribbons are provi
p p y p dgf.egerent

exkkattli ngipaettlel #6mE8ch 6t héhS fBF2EXAnpI® on

G chell. i afify ablduddier € B dnddidit ir®® can be
ri bbons, for 15 exanple three, four, five, six, seven, .
ethppren nppe desired o0 NBREVFT bbHAE ddioor BRRGRE o ackdve is
St 28 Pf rblEe8Xt {HdelepThea NUNbEE, ke FADDPNS dHRY Bfug and
HER e ehe W dth &f f86 i bbon ?orpnﬁﬁ and the -~ O
vt onaldt lexehpeRBtEool fog r@¥PLlehi @h PREVNERSTIR aare
TR RUMbEr oL éém Lh hage 2Q-hern HeUAdotHAl more
the ribbons of nolten second active do not spread on
tinee fzoeiblyy 199adS 0 °Sc dor died§l patHeddugequitfean dHlg gecond
sigl d . Space; REtueal, the £l PbolReASReLe AR ed in th
|_~scllfsesgl, jl'ktgfés pr efi;frrgéc?bto haeve él desi gni fi (S,aantln ©
t eapey HOUIE 0diCh f rzRcRT bty (H9e LASFFen eRer bemperature
a0f Lhe EOQLINELICANSCAS LRS- WALR COBPSoididably in
contact wt e cool rng neans, for exanple at |east
266 ymrefee6&bly °8t brafer8HQ 7foBé°Breferably at | east
45C and nost preferably at | east 55C. The upper end of
30 the above ranges is limted by the nelting point of

~t'hies drurudent may S spohadesinednt goiearcehéngxeeiried The

material to too hj fe th a r
c%%efsm\ﬂ I Izor?c()_:'t% bgdag);l g’ﬁcegg%ggﬁf/ﬁp?%%esg?ﬁ%&é AT Reat

ageantagel Wy cohei nglagding 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 generéted within the

material beiﬁg extruded is carried away so that partial
melting of the second active cannot occur which may be
detrimental fo the throughput of material in the extruder.
Preferably, theé extruder is provided with a cooled

transfer zone and a heated melting zone.



WO 2008/ 117018PCT/ GB2008/ 000933 18 a practical upper
limt to each of the above ranges is 100C, nore
usually 80C. Generally, it is expected that the m)lten
m xture will be 5 cooled to a tenperature below t

W08t H§1%0i nt of the drug before being forrTBﬁT"GﬁF%’s’“mg”.
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granul es. The nolten second active may be . poured onto
cool ing trays which nmay be siatic or continuously
noving. Static trays may be placed in cooling

cabi nefg. My %g:etf(a@fédoﬁr:g@ééé nEhekave peoaddbsl Qnﬁéated

cool I ng neans, such as cool ed water. The cool ed nelt
f poms &t swi |@Chrnprmay>rb@fsc¥#@p@€fit§ﬂﬁe¥ hat bertagjacent the

col éﬁCt ed a.L’%el te ﬁndmrﬂf Be CABLEBHOUSY Yensure '

gbelt era ermten drug m xture may be
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era s cooled by water.
Thetwader t]nmym:bbtap péx‘e:dudev:& hend nelelr sudht eof codieiiise| peans.

I ts | th tial t
8T e AR 8Pq AGPFSPEHEST arl b B I Ene Pp8° peoting
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meansy ﬁi@Itéﬁ(a:Bml smhmiarit iiafl Ligagudiar tnel;ltem) soFhdi pyessure
Adyant ageous i S wat er - lL.e

CHECPHACFBF | GHERESGROTEY of SOFE. Poriglroand (1e | oy el eing
ﬁthﬂU%QStlh@n@é&bﬂcEcwtrm (e. z@cd&dinjglyo akéﬁwrabl}t,o the
cool to the s
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exanehe, rbhgaaxbfbezopul ey |mch Midy chnrieutednahtwelting
OLATULESS Lo T a2 SOy DR, bl bl Bise ot
benbr ke idippie@nventrat dyusi zed pi eces, fol | owed by
mlling and or sieving. 19

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 ‘paddles and helical screws.
Generally, .it is preferred to provide helical screws at
the inlet portion to convey the material away from the
inlet. ' The materialr may be extruded in the extruder
barrel with screws and/or with paddles. It is preferred
to use more than one screw zhaft, 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 mat-erial being extruded. The paddles
may be offset at any desired angle or combination of
éngles to generate internal heat within the drug as
appropriate to melt thé drug. The configuraf;ion and/or

size of the paddles will depend on factors such as t,he,



The granul ar conposition may be sieved to ensure that
the nelt granules are of the appropriate size for
efficient tabletting. The granul es produced on cooling
the nolten 5 drug are preferably of a suitable size

w({%?ﬁﬁysetti ng, preferably in a standard | apgecssmsenoess

10

15

20

25

30

tabl etting machine. The nelt granules in the granul ar
conposition preferably have a nmean particle size in

t he range 10-2000pm nore pr¥Eferably 50-1000pm and

nost preferably 100-400pm 10 Valuable results are
atitineated whely drhd dngith dengsiltey efttidemelthegrmafiloefi $he

in t range. 0. 1-.1 -1, re preferabl _3-0.
F]Lﬁ’i%g’r Borglhgr r%’uaq“rpggtgﬁér {g}lees g’rcgr%%?rai %Bgeéheﬁ:%t% Eg:to]rque
tappeddeasd t yhies daritred roage@rd@. 7gninél{ mehe second
preferably Q.4-0.6 gml-1_ Further, preferably the nelt
BEgrEnul eé&ﬁ’avﬁc’ée‘g%r BEA(§* of 15 5P gdgi%ﬁ n"e Y’Thbee i the
P ORRIMd GhdYlors eerrgsac i yect foh heo nebk gmbeei| Ese wwidssure
depend on the dose desired far therapeutic effect. Low
oA (G mEFLRIaLORF FDHIJHGFET and ket oprof en may
form20 as little as 1% by weight if a relatively

| arge dosage formis required, Hovvevgr . garti cul ar

RIVEFR RIS DA TIRISMEEEN COFRY 18P oS4t 62 b‘fﬁ%%%%fcrews.
ald oW NG apseditat | O tie thecAudigr angl OfaBMUNE gfaddles
exci pients. Accordingly the second aci:t ive may f r,mhtjph
W HBD MY Wife t REE iR ing 5 igemm @nk. Wdi%gl"&lq they
| sroenekably HWi sageskd hat1tbhg1 sacendraet i yereud | at the

general ly form 10-100% w w of the nelt granule,
PP latabiBPEG-CP00%W FORMBY e pRBf eﬁﬁBPf/gaf‘be- 100% of°h h&he

neld - gHeanul ruh Hiefplredabept Une k116811 BV iaN drews
that |ownelting, high dose second actives, such as

3Q .
i upridien, cutdftbe PPEE HYT at™® WAWET 1§Csi At e§GFAREST htl'{?qlx
followed by a forward helix. _ _

A preferred feature of step (a) is that a -disintegrant is
also combined with said drug in molten form. In 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
x}ith optional excipiénts, eg a diluent, and then heated
together until said second active is molten. In yet 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.



smal | er dosage -forns. Accordingly, the second active
W ll suitably form 60-95% w w of the nelt granul es,
preferably 20 70-95% w w and further preferably
80-95% w w of the nelt granules. The solidified nmelt

waiRw7es My be fornulated directly 5 into PO®GB2008/000933

conbi ned formul ation or they may be conbined with an
extra-granul ar conposition and fornulated int. a unit
dose. The nelt granules are Preferably conbined

-t horoughly with an extra-granul ar conpositibn

kttetinaitrigelliye fthestsexoridy @cdvas mey ey ML tad fRafare it
rﬁé“éﬁﬁif%; IQikRQESQ'SE%fﬁhé@Ué%c efggachi eved by

conventional m Xing" and endi ng techni ques. Exanples
of apparatus that nmay be used to facilitate this

PiughiEingRl o, b eRr IR | S P RREy i TRERFR Bhen

5. anpl'es inclu I'ng of the | oose
peEkeys i otitr e tinteuch sathet Imtdeta capsultdeor extruder.
C essi.ng it into a.t Tab w4 .
pé)’g%)%'rra}&yg_nittﬁjedosg é:é”eldf %rgrkn?g%cﬁgd%ﬁigf}( ?ﬁt %A}Fn?/senﬁ oen}?:Lts
Ty emayrbdeswal Theecxtorutihty may benchietedf |faivhssecond

- tedly b f d_that_the.t '
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2)-iosageifor mremehe nwEa:t aanedsingliehe orriingewist y phase .

eriod.of ti whi | st _t formul.ation_i.s.swal

t%‘ﬂ}?&lé%sedq‘s‘gbl eP*EONPOST ti Of Yof tcﬁéﬁ:%%ésen%&!\f&mal
| VeIt it STRYEaptdanallley dve Coatedreniath a disintomatant, a
for exanple 25_baseg on conventional .cel l.ul.ose:. .
pBINASE e P83 ﬁya‘fWﬁ‘ spyT et hyfeel P‘S gdgd ithin the
Cabvedt ismindgsagaiveoat, for exanpl e based on sucrose
or | actose. The granul ar conposition of the invention
may al so 30 conprise a disintegrant. The addition of a
disi sdeqgr @nt, foiet BREruaptoves fdmmedatiaetat twhi oh mdree thin

up when added .t.o a_liquid.medium _ .

EXERIES of E?%gntlé;’grgﬁ? e}f%]ﬁﬁdgcoﬁgv%(rineb r ePgFsing the
Shal tdh anek ritditfel @Hrstgh cthd{isids as the outlet which form
W)2008/117018PCT/ G112008/ 000933 21 wheat starch, rmize
SPEFRAS (Rt PP Er € )?xé’é‘d‘?ﬁﬁ s"f%’alrcgﬂ m@yyg’gl g ’é‘?cneé onto
| oMe sedst i dalteeshry, dnpefetapyly aekbal bsg, baltgi o ca acdal,ing
cross-1inked polyvinyl pyrrolidone, magnesi um al um ni um
siFf®at e, bentonite and croscarnel | ose sodium 5
Preferred disintegrants are those which swell on the

action, of water, thus causi the ingredi.ents.ih the .
R oF LhorR, S SRAd RparE U DU M5 o RRHRbGsY Said
disbniwgr akhasredeursHy ef isvrdexappi@sity 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, the 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 molteﬁ extrudate has a depth on



di sintegrants arecroscarnel | ose sodi um and/ or sodi um
10 starch glycol ate, especially croscarnell ose sodi um
The disintegrant is present at an effective

di si ntegrating anount, for exanple up to 50% w w of

wo hes/ioomul ation (eg 1-50% w w), nore pref er BEST/AEBI00ZBINI33
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ww, further. preferably 2-20% w w and nost preferably
2-15% w w of the 15 fornul at i7on. The disintegrant is
an optional ingredient of t e mel t .granul es and/or the

extra-granul ar conposition. The disintegrant will
diliet g0y 1pgr REBRE - 2500 W WO HESTe| PT2ESHRRNY WS FC 6 mm
P fferablng13 1P% W Widnd glsteRaternall-y 4m)0%ol Wsinple
e nmelt granul es. The di'si ntegrant may be present in
tiheﬁ axt padgrant| RYe oI G- dn™n ARY aRRMR IO 0™ to
25% w' w, preferably 1-15% nore preferably 2-10% w w.
25 The ratio of first and second active to -
dgilitnggrebtl windrmgdpendaamn hEippbpant i-bAe ofSite of -the
e a%%%:%ggg B6L! LBol Ind NReA0SA0CALOLMI I, usually
epen osage o0 he two actives, 1t can be
ebtpfcﬂ.eﬁero suaiflacien Qﬁ}ethang@-hﬂwﬂﬁ tgolidpfies while the
conveni en 10; % t 1 rsrel ati vel ot gh. dosgs 3@
drge, %ﬁ}eﬁr/% |8%oftq’f?1rs?b%§ §Lecond active to . o
dwmhm:egrmt fuythser | ncedledangen®0: exegrgate  solidifies
pr.ef er abl 1 1 parts by weight.For relatively
It(}?‘/\’i’d1 % 95 d%ﬁeératl o of first and second active
to WO 20081117018PCT/ GB2008/ 000933 22 disintegrant is .
| tably 110 to:.10:1, Yol Lit®ohs® R t-RM ded
v#? ght™® rf&ﬁe‘no tﬁp&tt ne?gggﬁp oP%t he producti onp%:o ©
CaerEasiitigo paral aetordi erpht ootibser , pfegserkaimpientt ¢h,cqdling
red, ,th f e MRES 6335 £
Pl PEREe SRR TEn, LAL The | HELOCEARARGS Fitbons,  ox
Vit st lien Szl efoSuﬂ,tébtre waier - seveml eewhtuemme or ten
materials i.nclude the r al cahol ugl %exyé}&grqd
st bIPoT, rrg’%ﬁfl?olaccor ?ﬁ% t%I) su%é%% %such as e
STISE Qseybdr Ust asﬁqbdrmcnme bedd;atnrlcwéi) byt}téieodﬁ)@lthl @f the
mal todextrin and galts r cids g Is
TRt gnﬁmp ta%él 5??1 cq{hro;liteg)ak'r’]:t ggt g]get(ig &:% 4G means
Ciliiat eparwdi ot afst um oakiwge aneb@var pfcullhb‘blys It has

preferred er-sol ubl |
VBTt \A%%'Iaé: ggﬁuen)?bgﬁ% eri a tisigl %%?IE{S aCtJf‘feuldc?sémt
degs:re/aa:t | wes theucivds ngi mrecmsystaxtctqmr@ém Hhege) requires

tarch and t t her.eof
PaLgd LS B-Cr o ARy hi e & neRRosphat e,

trical ci um phosphate, cal ci um sul phate, cal cium .

car ba]r%{ e“gy cr- ocrygct:@slsléc{]e c%l Iyl oslgreaf%dﬂgldcakgl Wlve =a
51gn1f1cant temperature dlfference between the molten
axtrudate 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 meltlng p01nt of the
drug, but it is not desired to heat the extruded material
‘to too hidgh a temperature as the extra energy costs will

not be balanced by any processing advantage. Accordingly,



20 preferred water insoluble diluents. The diluent may
preferably include a basic ingredient such as an
alkali netal _salt for exanple an al kali netal
carbonate, bicarbonate or citrate, present to an

wexdoenizoS of up to 50% by wei ght (eg in thePCEGFH008/000933
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1-50% by weight), preferably up to 40% by wei ght (eg

in the range 1-40% by wei ght%8 of the fornmulation .(nore
preferably 2-35% w w and nost preferably 10-20% w w)..
Preferably, the alkali netal salt is sodiumor .
pot RESFLAY2FURPRRY pPrefkr &6 )P,actl'heoéaF ©3FTPYey ranges is

ci§6at e.mcza haaal eyosoht carbonate salt of sodium or
pot assi um ' nore preferably sodi um bi carbonate or

citrate. The ratio of first and second active

( i&fgﬂl,l,y i@l phe teBlnehkbupnef ARl Fedi GoFBIEd 401 be
alkali metal salt 3 may be in the range 100:1 to 1:1
perekedytoedgHiemparatergbbelow the 1melbing spgint of the

wel ghty,o F16F rably sdheagali kabi tggﬁﬁéile&?‘l thé Smolten second

i ncorporated I n any anount up fo an equinol ar anmount

wichivespert ho -pharedr smtendeeetbil Srarfi véhri@dy may be
i 0 : LEVY | NovEhpUb-drlriat: apRyst B kil dced
rr%?%légtfpt ﬁ°§‘a?§§§{#§g‘tﬁat"e‘a. %’hus,the al ka%i r}nr‘tge']%al Pldce
compogedingy dadrimels .-t o MOOURE WERFYS herf ihaktsngay have
N s i v eralbhy SO0 W Wo JTOESSDEET Q2RY UP Th
t%&g{)‘%)@vﬁ\l/, g?o?ﬁgéfi“%st and" second active. I'n a ©
predbrd guelt) ompr essedidaphdt magchbe dFarRRRA tdfef the belt

p{_['xe.sggili Pl\./g&]t .égn’it;t r]iea fliér .Sc'ifﬁngnée%gad o%Cte:i VEontinuously
(especi ar y a di phenhydram ne/i buprofen nedi canent) is

| moading xbeikte. Wi t.aref@r@ukalﬁhm@llt@alérggrh@:mqm jmay be
rrc:‘%o éarw E;a%s@.ﬁ f?fxgb%%(lﬁ&?q{l L&teegn'te Ehﬁo{?%ll& cooling
granu?es. I'n ornulation adapted to disperse in

wat B, ppretfetabiyiniani sonpinwmuslvherpevelngf cgiolgegt belt.

e. quite hig of_.€ 0% LRECH
CPHOOR L ot BPOP Sy L0 AU Y By e ght of VTre Y Be
fapplied iton ihe omderstideachi ehe bpet along its length or

partially along its length as desired and according to the
'1ength of the belt, the quéntity 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 it. ig of minimum
‘length regquired (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/ox
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.



20 desired di spersing properties. Preferably, the
di luent does not formgreater than 25% by wei ght of
the forrmulation (eg 0-25%ww), as it adds to the
costs of the conposition and to production costs.

wOolfwos1170 i ni mi se costs it may be pref err edPEHEB2A0BEO0933
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15

diluent is added to the 25 fornulation in an anmount of
0- 20% by wei ght of the forrmigation, nore preferably .
0-10%wWw. If present, it may be preferably used to an
extent of O0,1-25% by wei ght of the fornulation, nore

preferably 0.1-20% ww, further preferably 0.1-10% w w

vk r%%ﬁmﬂra%f @oabb¥ili S0 RYyWBk gBledéd ofo tdiftsure that the
formul ation. 24 cdénposition or r}ag be .i nco ora{gﬂq,
aee lde SI¥ AL 9P oR¥e cBRpSHENIARPIPTABEPr 47t €M § ient
r%bl@t%fiﬁba.bl'ﬁleb egAsilethd NpABA&FRYNGN URobRiBG YrWeW dlten
the extra“granul ar_conmponent” Cie 0.1-30% %W, al t hough
tdrud npre serefierabiy ofam e¥itaBict Féz8odege Y IRETI-
ia%:-fgf%?.aﬁaq 130 1 pChighGaBrdn I‘é?’é“ APt £ 851 SUGHhg machine.
Itional excipients. Accordingly, if enployed, the
dfheeme 1 tragramikesh| §n bEhe nOraaRdai nCPRRCEXG IO PEHRERPLY
ositi@Qa,i nd.he AANas AP 19 38% Wawgbi & dl2boddM), . more
g?a{é?eer%blm%gg. r1b 1596 ww, nore 10 pr efaergabl y 0.1-10%
e £ eambdiys ¢ (s dd Harmei rRitsovetotthe BFRERARD Yy HO-400um.
RS 1d 3 Enﬁtgoaigqga%@vgi Ak aRdiRI 8B ity of the
granul'es, for exanple in an amount of 0;30% w w (such
as= 1 1930%lesy i ghtthd Targeoh- bof@bus dreirf| Rseferably
< b1 gr anil e§.. T Reeseal, dihugNtare obtained
%'%%’iﬁll y f orl%lr%ﬂ%%grl-pZO%. nor e ﬁpllr?%feer ably f—elo%{qm?/lvve
ofhdrh et o rb-apes e ngrisiu L at drafdoranest O g ahulesl ~ TieTe
formil abion gmy Also e ude @, 3hactallrerhBilN@he melt
aoun appropriate to the properties of the -
syrdracteanthave0appefes iy yoi0. ©FE-L0% BYmhei ght of the
formul ati on: The surfactant nmay be included in the non

" aqueous granul ate, nelt granul es and/or the
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eRhe gpgreontiian cénpesiondonctivef énr Ehe Suet bcBRTSl off vill '
sgdium | o XLESHLDBQa?%si alOXEr L MNAEQEERaLEFEaST O oy
of T*and erirvatives thereof, pol yoxyethyl ene
sdvdacdangs, ($wch uas n§lpobipiykarhantheaiqprofest mpy form
acld Susl NGl udi ng stear ates) AN SOVt an, €Sy
T%seylfeirg%%eaﬁsg ?%Ya%eeétent of 0. 05-5% w'w, i g€
peefer abl weQuirat wHewensre mestdcubry @dyanteopw 6f the
eLiher, ong of JIGe Qe %Ibltaqgw.egh% 301 1Bl indr &Nl &Sotion in
noh: agueous melt granul ate an tKe‘ extra-granul ar
conposibben. an@bod hanewtt acfr angipieriohpostesorfingly the
conprises the ingredi Lpcorporahed iy fhgs h 1
fﬁ?%%?%t iYW cﬁagr egﬁ%n? cont g’?’neg&?ﬂ t‘"ﬂ/e.sol idrfred
metangienul escandioglponitgieousneradidyl greisaped that the
i ngredients. of the extra-granyl MpYsd ty; Vel mel
SRR e ree g dntrlh SRR A0V et
sggarnlé Al pséBgesblin $hel@riocesds, t vops epaskerdiply 70-100%

formul ation. A particular_advant - qf _thecp e ;
i H@eﬁ%‘? o‘ﬁg‘ﬂ% gd?ag]_fuéfeabl y Pﬁggegf?égﬁeeaqﬁuﬁgr géi éﬁtgsg% ention
t he exata- prviidlarn ngonpoisit | dosar eecondi metivesh tsheh as
active 10 granules at. a single stage iLn tJ
n&hHPﬁ‘B%%‘?'i n§®Pr o%"essﬁormu%f')‘?g'efeit ‘fl‘}gnpr%f e&rlrhsgid-1 SeFEPRS hte
t Bing 13600 sddie fiotgiedi antsriinghe, et aegraduhative will

conposjtion are conbi ned . s entially with the active ;. .
gFgEEP}é%YTf‘I%rW oq;qﬂﬁ%{%ti Y ofeqc e mea_Lt -¥_.1ranu as, pre%eraebly



conprises a uniformm xture of active granules and
extra-15 granul ar conposition. The extra-granul ar
conposition is suitably distributed evenly throughout
the forrul ati on. The extra-granul ar conposition nay

woesg1ieospri se fl ow aci ds such as col | oi dal BET/{=B2M8/000933

di oxi de and talc. The 20 colloidal silicon dioxide is
i nsolubl e and suitably has a surface area greater than
50 M2g-1, nore preferably grQé)ater than 100 n2g-'", '
especi al I/y‘ in the range 150-250 nﬁ%-l. Optional ly a
| UbrdSam/ wepd & yntderp arafedabd ve B8-83%r y/wosf the melt
Iac{hq{l%rs_corrpositi on for mixing with the nelt
ganu es. Conventional "lubricants for first and second
actives may be used for- exanple stearic acid, sodium
lauryl sulphate, y I CQ. t etk ractl
VI spf I R B RRT Fobois o TRANEER prectly
siear afte’ eombahed ufiostwlatdice B0 theysBapehe beophigwchwith
in an_amount from 0, 05- i.gh bl . k- 2%:
P vEr g e RaTT SPRRP Rl ohn Rl mourentd alte & Whic
tddss. may frhet herlbe igveinudes | e aparfaradflyup qankjped

AR ol S0e LB AL, Wocssison, concaining
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15

20

veighttiebtt hetdosageo f arem tpr ef@mabhy wsifram oixtwes of

extra-granul ar _conmponent.. r nyent.j : -
Y e BN PR RS wa P oy BT b8 yonql mixing
t fied aplemdngb e echedgpes at ed Examphes cofiprpmsert-usalfibatt may

conposi ti on acc i tq .the present_jnventi :
deariact ' O PRt e R ol Tl Blenger,

" atvantsigadef, t he-perdent dmierRlionghi sBehders he niBnsmples

of excj pi ents _necessary.to_achie B Y
e i T 9B BE o LA, RGUSRAPCTaPr, POk Yiakh & sacher
characéffaatd ox bompradsialg A dirdiontegebheti s Tablets are

referab the sole.ingredient incorporated. i thi
) F?%tp%‘#oeyr&?goﬁ&l 2T T eafcé:roaglggfg b8 i,
drpbgnhygr and newa Hupreaf ey ghayul wsy obet ldpwrdy belt has:

conbi ned w.th di | yent :.and, opti.qnal surd a nt_
'aﬂﬂe’ﬁ?‘?f‘e‘%ev‘\ilé(bl g‘??rﬂ nﬁé%‘i p?léaﬁ s.t% ccg%?%gl%;}f, ?%éonseecond

paef eFd ethagnssimestbstaet Hakhy| esshkay odummh selipes the

made u f) greater than 90% w w_of_.the firs
s@@%ﬁ%gagf’%\‘}etﬁ’o ba%dmﬁf‘%tf%%%%yaﬁfl e 9%;%0{;/?% for a
Ppetesd esk raide ghabst eshe ofpprmisietd ose ¢ engwaltowesl .
(preferably ibuprofen), a disintegrant and optionally

. a surfactant and/or a diluent. In a further preferred

25

30

ehedioBptesddie thol aul abipds toipr iceshgr pateent hamv@g%on

ww (ie 95-100% 25 w/ f the conmbi,nati on.of first, _:
aRaY s &86rana }YVE’? &3 Fg c@ﬁbnééﬂ‘?lgrﬁ‘dc P& ntfgjd:r a%}fa.mple
Furtber pref ar abbjivehbodal nutallwibonspsltysner  such  as
eSsential ly -of of the_conbi nat,i on

%i. . is- 00% W t )
oPYRFPEYPEARY WL BRACEE P YRS nd GF si At eGPRRTAS It hor 5u92
preker r e rBldmpleaBibes of Ofstsdse or lactose.

The granular 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. ‘Examéles of disintegrants

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



30 essentially of a second active (preferably

i buprofen), a disintegrant and a surfactant. Further
preferred granul es consist essentially of a second
active (preferably 27 ibuprofen), a disintegrant and

waemsnifrast ant . Preferably the second acti ve PGI/GB2008/600933

i buprofen. Ibuprofen and its derivativesare primarily
anti- 5 inflamuatory, analgqﬁjc and anti-pyretic
agents but have al so been prioposed for other

t her apeuti c _uses,, incl udi the treatne

: ng nt, of .
- pEraad TR Pho e 765 § Fap b i PASREAGE W SRR meodiun starch
- %ﬁ%&%teThe desAgebkek e ed thﬁﬁ&f@ﬁ;ﬁgﬁﬁoﬂment&:mw@e,
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erefore indicated for use in the treatpent 10 of all, -
tHeriaeuricd dus E5CFBr Lidkeh RUOPHGYERYFECLT AR Rpgnesiun
ii‘:ﬁl disngh rdeunmiQl d gdddyditleS ardbt £AGEdd¥ndllDse sodium.
ankyl osing spondylitis, seronegative arthropathies,
pare famriedul 8i sEnEeYERIES afdesobhots selidainj RS, Gheyhe
B A5 0oPe WGl | Nehlig tERALMRN cRE PORURREAEEVEIn the
pal n, postpartumpain, 15 dental pain, dysnmenorrhoea,
hestelethe Foni e ai pesheche@artc 326 n, OYfuséiFar pagn adqueous -
DA RR Al Ol AN of MUsCuloskeiedal RabRpREstneof
palrn or “disconfort associated with the:'follow ng: ,
réispintegeeptsnfare i onsrosewing losei gedieHy asndgeht smdium

' | : 1GR9 NGlokcal-Re 2095 HCLASRECT Th

g&%@pﬁ%ﬁ%%ﬁve%%%& th&re s pr osi_ded a‘o_ - ©
coipiogictirentacter ginegend t¥He prestifiedtivent domiRlranaieng
e D LT 28L Bl RA RANHON, AN AT | 2fAdldon (o9
fever. "Furt ernnf%, tHe 1 nvention 25 al so provides a
metswd wofwt,r estrien @yedierraihd/ dr 25 hf ¥asmafrophendpepterably
fovess COpLi skig ¢ N R0 M3k on Of- AaCOMpASTLEEN e
according to the present i1nvention to a manmal in need
t frermpofat i®@.Uni t dosages for effective therapy are
known to those skilledin the art for each second
active. For exanple, they may conprise the second
atheé vdisbneegesatentsofarsnpptikiwg, Ipgmidfertongt SbaAg melt

100 50 Omyg,._25 ) , : n,
RO Goong 4ed o055y, Uhers Ferivar Ve are: Gl oyed T
not siitegrtang priddi ssuindklylobagesl ak € hosen 6 §hee melt

t he_ equi val ent G toio V ' ﬁpgy -10%
tﬂ%ﬁ?éﬁéﬁWn§1%§€¥§§§i gggsﬁeﬁgﬁﬁgﬁﬁﬁgt%ﬁQX|nuﬁ?ﬁhi?;4:lo
dese of tHsupredftegrasugener dfhy BEOOtegrant siayl e Bgsent
dai | y, dose,_pnmy Q Pre ed,unit e q

TR VoS T 00 HOT TG nr et orany 06 So0 e L =
espeoiAt,| pr2Ferahliybupt % emorEh@redricably dai19f do'se of

~flurbiprofen is generally 300 ng. A single unit dose

10 'may be 12.5 ny. Preferred unit doses are in the

rmge;&tﬁ&-dﬁOf:hxgst nsmrcb gercehdr algty'zvg5tqap@iﬁ'gzl1ae!!gjrant will
CHREEAF Y AL LR L 0, g TaRTL A | e
dere Amyadie fHm.ngThBRsef depediing tondabes dasage nof highe two
rgg J?vezsz,o_i?tSOcar.];g'be expeci:e:d to fall in the range 20:1 to’
1:20, conveﬁiently 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 low dose

drugé, the ratio of £first and second active to



15 nore preferably 220-500 ng and especially 220-250
nmg napr oxen. The maxi num daily dose of ketoprofen is
generally 200 ng. A single unit dose may be 25 ngy.
Preferred unit doses are in the range 25-100 ng, nore

wht@seraRl y 25-75 ng and especially 50 ng keropGaoognnoyss
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20 In a preferred feature, the extra-granul ar
conmposition further conprises at | east one of silicon

di oxi de, 'stearic acid or a it thereof, a surfactant
and diluent. 25 In a gr eferred process accordl n
tdﬁes'ipltege‘ntlti Avesuisablyaild 18e&6nd Yddri \Pé“eéﬁﬁﬁngeé 1. to

| Eraferably, the non-aqueous wet
g%r);bg ate %CT’ dﬁs apart fromthe first active, other

necessary exci pients such as 30 disintegrants sel ected

fé#gﬁi %b% %%Egsgﬁkgcgﬁ%pgﬂépB?%&ﬁction of compositions

carboxyne ul oseca clum
cafdamcaimgt hyl tleél mm@mmmpml bEcPonirrdd, the dosage

CRLLosan AQleLIAlomllieon darde. GhaseAnTRhty! 45§ be

croscarnre 0se sodi'um crospovi done,
dnmm&ts@labmeumr guategmnsdiydxl@xyrﬁ‘@mﬁbl@a qu@g—@oluble

esium al um um.s t el ]
2;? Uy sPAr T i cellpuhgég etphow gﬂﬁgﬁ g Ogﬁggl gl(%%ct:% a8
Soel it1st &roeblﬁogt ymeha&‘ecpl st arxctthrlqﬂlégelsaﬂamSz glguch as
bi nders sel

| R EBP, a@%\ &y, ﬁ g| n| AR car BoRETS) - cyclodextrin,
ciad hrvgeetr-iyl andl shbise Gbcbn.gam.a:r ageéaane@eﬁsq)dmmsecitrate

b PRI oo G GRS dox RSt den TR Ganroce, 2nd
1§oﬁsha)6jﬁe|c|lﬂlrﬂﬁe, get agpaﬂ;:g:tulcaage'l pgefdrgey cextyr- soluble
bgifﬁgﬁéi 99?5&&@2&1%9fQ$gt )Qﬁgglhgagsekiiluent materials
include cellulose derivatives (such as Micrdcrystalline.
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 welght),
preferably 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). Preferably, the alkali metal
salt ig sodium or potassium. FPurther 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 secﬁnd active (especially

diphenhydramine/ibuprofen medicament) to alkali metal salt



hydr oxyet hyl net hyl cel | ul ose, hydroxypropyl cellul ose,
hypronel | ose, My alum nium silicate, mal todextrin,

mal t ose, met hyl cel | ul ose, m crocrystalline 'cellul ose,
15 pol oxaner, polydextrose, polyethylene oxide,

wWQuos/hgeBacr yl at es, povi done, sodi um al gi nat ECT@F&}"&’PPO”?’
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pregel atini zed, stearic acid, sucrose, sunflower oil,
zein. 20 Suitable solvents Q%r t he non-aqueous
granul ate include: - isopropylal cohol (IPA), and other

-sol ts k to th | t t, of
SEALET, S0 RS LA™ LA By vt

i;&(ﬁﬂe@p}bllyalszahotoi S:usqshas tihe weIigBB grrarfleatbdn, the
sal v non-aqueous i S nea
at e&ﬁ‘l 56K © 1§ce‘rﬁcr?rﬁ°§8p$‘én%nh§€i¥n§mf°8§§ PRafi® an
MRiLak ém:ﬁﬁ'xtpr eienahjeys;aelcessm haaeloﬁﬁm eand Masicond -
preferab%%% ess 30 than 1% wat.er.
FoGEVEL7 F oodé%é’%’&e&ﬁtlii’on& |SPL G GEEL GRount

Wi haptdler fx€aDi eats VkerBidbrigie-asadd otmns the alkali
exci pients may be extruded whilst (nolte

estrado | SBRORRG FRY el 5P ih%?f B oRE E&enéﬁst and
HeAHHIE RdtS vaEaRreXesabi ¢ BBEt we¥l I udake pMaifeRabas up to
been 5 reduced to_a SU|tabIe particle size _using an

itk atfive rioddiss, Eigsds I%?COB‘;?‘ FydiEal E.ne@gmferred
SUlbrRs =00 RdbNg: herbadthento A& pRESA! alilverdthen, the
dosage range for the first active in the 10 table may

P zay sui PABI e dog§§e°fn accdfbifte witPRESH nd 2
eélfﬁrg%wdrgﬁ%@rﬁmﬁ/mﬂéaﬁ @S 3ERANTEs | Th Lt alilr@l with

for the second active may be any suitable dosage in

ddeor d’éﬂf@élw PRE3AT ef§lnd ef TReacktkaddi t Sl afges 1is

e RQER1GCERY SFUIGRENIERLLY mi 6] ki) SHTD- 2000TG,

nmore 15 preferably 5-1000ng, nost preferably
| mg- 500ny. A,preferred dosage range for ibuprofen in a

sigle shakhetcisn ngé Q@@ £BOI A pyeeker abl YWai's:\Qr 49917&1‘ to
most preferably, Ong, typically 250ng

administration, he 1eve1 of 1luent may be qulte high,
for examplé up fo 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/wf, 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 preferab}y O.I—QQ% 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-aqueous granulate,

the melt grahule, and/or may be part of the extra-granular



A preferred dosage range for di phenhydramne in a
single tablet is 1-200ng, nore preferably 5-100ny,
nost preferably 20-50ng, typically 50ng. Preferred
dai | y dosage of di phenhydranmi ne is 50-400ng, nore

wproed/erraisl y 100- 300ny, 25 especially 200ny. HEEGB0R/EP0933
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of first and second active in a-single tablet can be
within a broad range dependi;ng on safety and efficacy,
for instance, the-ratio of ?irst:second active 30 can
be between 1:1000 and, 1000: 1 wt/ nmor & pr.eferabl.

Hheaq dnqtefi o8\ =1
200844404 8PCTL £82008£88093Be3ldiletit may preferably be
I bupr of en: di phenhydr am ne-conpi nation the preferred
eded |11 S 1REUAE o Ubnge P ef Bi%bPy 3l PO R £ anular
%oﬁéﬁﬁef(aal ¥ .153bst @/2;, laltypugnl by Kihimbse the size
Preferably, the ratio of _wet granul ate: pel

I ranul es
B4 Pate GTare 1908Ra% B, obr it BREFERfy L0, dgotade &
ZiikimiRSt REehefiabl yod: 1 &ach: 3. additiBrafer ablagipients. -

optional other excipients na¥1be selected from 10 ‘
Aresadine, t ik hemperEeh skl edltietthe Mayy Suitably be

TYRIGALKY i nOLRET « £XEd Ri A ahrNebiE8s 1 thin Ciantthes 4GhgaS up
stearic acid and.calciumstearate. 15 The invention
wid | 30dwWe i (iistOr-ara8%h t RFSESFPRLY atd o 15k (WY, more

Fpe;fe%fi%%?tyt Q 1he ACCRPPNY NGk eXRBPLEScANBdbaNbNESe, the
I'n which:? Figure 1 is a schematic.side elevation of
il ltueakt marabe ROepRWdUG ithe ApPardrecus Epaulate and/or

el e hﬁléspefﬁm%&;meviﬁwagf aRBuRXt&£10813 08 Wyt NBuch
top portion of the barrel renoved showi ng details of
taee GCr-A0%dont guaristitorpt 2Eher| PTD 3RFOESe (FESTA LEaFd/ 0T

Vi SW an@A <8Nd B! ke ARHNt £fe 081 1 e XS e8] i entiivd Fbrms

represents a perspective-view show ng theextrudate 30
et .f etiokeonptrabersielr atle 1WGuniéd offt el xtiRidaueous

Ognrta%ulate and/or melt granules.:

The formulation may also include a Surfaci:ant, in the
ambunt appropriate to the properties of the surfactant,
preferably 0.05—10l% by'weight of the formulation. The
surfactant may be included in the non agueous granulate,
melt . granuies and/or the extra-granular éomposition.

Preferred . surfactants are sodium lauryl gulphate,

poloxamer; hydrogenated castor oil and derivatives
thefeof, polyoxyethylene - surfactants ' (including
polyoxyethylene o©ils, fatty acid esters, inclluding
stearatées) 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-agueous melt granulate and the extra-

granular composition.
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the cooling belt and using ribbons in the extrudate.
W2008/ 117018PCT/ G112008/ 000933 32 Di si ntegration Tine
(Mnutes) The disintegration time is neasured using
the di sintegration nethod described in theEuropean

wobasamompoei a 1986, Ref V.5.1.1 (updated 199E)/GB2008/§00933

tap 5 water (pH approximately 7) as the liquid. The

nmet hodneasures the tinme (secgnds) by which six tablets
prepared wi th each Exanpl e fo0rnul ati on di sintegrates.
Extrusi on apparatus. 10 Referrin Figure 1,.the _.
329 USTBFR PRSP LOipIs ¢ Of%P#Jese%erte*h%pb%?r?%?ntS
afh &ddidRld( 6h WhbhraPmerwtpl i aHidd) aFeuAbedcbied RO in
a cooling belt to cool the e trudateﬁ% Lgand a

8
core extliich tHedp glﬁ%l@ﬁﬂ%ﬁ%?&f& Ao 2 gragylate.
ei(ﬁé ugder. WBSe Ak ARY MRCAR:E W Ng e eV e Xdd itlavidRg be

40mm di aneter barrel; a.length: barrel dianeter
rzatxeai ofW113h20 thed astivat FPEIKSUJSITSIERRSBSE00 O At
rQ g 1ext LUder, | ng{'xu‘j%ean Sxdedder barr glreph2y,  the

screM/shafts (14, 16), powder inlet 20 (18), a

tfcaﬂrrm-ﬂ@tlmrxe (28) pan@mmlcﬁ# erRgtiAntesel 08Ed Bijea present

FdntaY ef'sJ ?gfér{@fp’tﬂa@eﬁﬁfd X 1 20RenEt 28bE the

cmin |engt enclosed by a thermal |acket (30) and
m@mwmmmwaﬁz)tm% ane t fenpine@d f ¥ithokde( ﬁﬂtlve
the t royi b !a@i':@f sk

ERR e Rt S e RPN B CRG, Jpleb R ELTRS Bitboss
sm:sm,d mtwepr@fgﬁnmqialﬂlgatma%e&hmt ﬁtésaep pFéﬁt én9¥%dlents
transferged Lo LOeoheal ol M XioRJIoNade8) alir | Nodbitica
tTansfer, the Second active is de-aerated and .30 t
heatuegsnaléwed»wn hthet hetavei ‘@e‘alnsﬂﬁénove'ﬂ‘l%yf‘t’ﬁ@llatlon
water-cool ed j n kh e X189 zohe -
(ﬁ%Tpr% éig%reMF %%¥$§é%P§Ee§%h%§?§3%dgég§At an AXtra_
agramghnen¢oméosxnﬁnnn veTker apkhg-poakilley (GTUgEigdpn is
Offlzt%e%% Qﬁ:ﬁgﬁtg daggngfsﬁﬁgdg\ﬁ%ﬁé th@ k@ﬁﬁglatlon
v02008/117018PCT/G82008/000933 33 zone, half size

Add! es t(%élizgrta?lup-g% ?g%ﬂ%l Qﬁe ¥t W ANonbPise flow

generaete I nter na rug m Xt ur e,

T atidsreshihg alsnsmmq@adoﬂzelgo(o%)dmmawge@m ntsleh a The |
-h8¥1 }Ciagl. pé"o.l. %) I}?.rdgug.g b@gbﬁgt Jalq@ shfVEI1SP has a

Screws 0 prOV| e areverse flowto
mainfa¢e qur&assmeat\mrt hhant e Mokl ngrozene@rghgrably gfeater

DER ol A PO el ol sy RS
extruder . ' )

Opticnally a lubrieant may be incorporated in the extra-
granular composition for mixing with the melt granules.
Conventional lubricants £for f'irst and second actives may
be used for example stearic acid, godium 1auryi sulphatg_,
polyethylene glycol, hydrogenated vegetable oil, sodium
stearyl fumarate, wmagnesium 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 talec, may further be included in .an

amount “of up to 4% by weight of the dosage form, for



10 Referring to 3, a nore specific enbodi nent using
ri bbon extrudates is shown. The endplate (44) is
nmounted at the end of the extruder barrel so that the
liquid extrudate passes into the endplate fromthe

weEwos/udess barrel. The endplate is heated by PEEEH2108/000933
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‘transfer fromthe main 15 extruder bl ock. Channel s

(46,) in the endplate.didegSthé nol ten extrudate into
a plurality of thin streans. Referring to Figure 4,

the st I ¢ tru £ ow fromth
HPRG Pobitti BROHE- T80/ Ton i CERRUGHEy FETATTHGY °2

AtNlbgsshet ert reoptamg diekbomp8henat 20 a rate of
.6nmmn) water-cooled along its entire length., The
|l ength of the belt fromthe endplate (44) to the

GAHBCt EfvErPPSia) 1@abl st 4Mhg A GE@iECten Bhblh (46) the
protects the |nterrupt|on of the extrudate fl ow .ng, out

grenses efbl iR, 185 E¥hpaFht iR ERSmpFRCAPORANGS of 2n the

%e@s@ﬁemw B8mpb s 251 d b&@b@lﬁn@orﬂlﬁr 8hkVeresent
Exanple 1 is chemically stable but Eh ysi cal

u‘-ﬁé’t%llé’n ?ﬁbﬁ@sir%o@lttbr‘?é‘g@oﬁ’ﬁog’il toke ?P%?ﬁfaar%?é \Faat

avadplke 3rShows dhadrtvel n@dnBeiz 0pHeRRAE the
WD 08/ 117018 GB2008/ 000933 34 Nytol tablets

(roosar aPfyvee3FiPheRted GaRSAEREYat CRC 8RB A0OC/FSAMCKLY
-Izﬁ.k%j%tlsgrgemér ati wedpeanpl e i dgr edigealy my/ t @ S Won

enhydram ne HCL 25 8.27 |buprofen 38 200
characterlstlcs is minimal.
‘

A disintegrant . is preferably the sole ingredient
incorporated within the first and second active
(preferablf diphenhydramine/ibuprofen) granules or they
may be combined with a diluent and optilonally 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 cémprisé-a second active (preferabl? ibuprofen),
a disintegrant and optionally a surfactant and/or a
diluent. . In ap further preferred embodiment, the
formulation comprises gfeater 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 pieferred melt granules consist
essentially of a secon& active (preferably ibuprofen}, a
disintegrant and a Surfaétant. Further preferred granules

consist essentially of a second active (preferably



66. 23 Croscarnel |l ose sodium 30 9.93 Sodium Citrate BP
Pdr 43.5 14.40 Sodi um |l auryl Sul phate 0.5 0.17

Col l oidal silica anhydrous 1 0.33 Stearic Acid 2 0.66
Total 302 ng
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ibuprofen), a disintegrant and a surfactant. Preferably

* the second active ig ibuprofen.

Ibuprofen_ and its derivatives are primarily anti-
inflammatory, analgesic and anti-pyretic agents but have
also béen proposed for otﬁer therapeutic uses, including
the treatment of periodontal bone loss, pruritus and

Alzheimer’s disease. The dosage forms of the present

invention are therefore indicated for use in the treatment

of all therapeutic uses for which ibuprofen is effective,
including rheumatoid arthritis, ostecarthritis, ankylosing
spondylitis, seronegative arthropathies, periarticular
disorders and soft tissue injuries, They may also be usea
in the treatment of postoperative pain, postpartum pain,
dental pain, dysmenorrhoea, headache, migraine, rheumatic
pain, rmusculér 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.

Aceordingly, 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,



5 Met hod- of Manuf acture | buprofen, croscarnell ose

sodi um sodiumcitrate and sodi um |l auryl sul phate were
thoroughly pre-mixed in a tunble blender to forma
honbgeneous m xture. The solid 10 powdered m xture was

wofees/tibmeugh the feeder hopper (4) into the RS3VeRi008/000933
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-inlet (18) at a rate of 120-180 kg/hr into the
wat er - cool ed transfer zone (,20) of the extruder. In
the transfer zone (20), the powdered m xture was

t horoughl y kneaded betmeen t he i cal__scr and 1
3095 or ?’é%‘“ﬁo 8 Feat 88°HW¥ i n oeéi'b% 8‘? E%&t rud §J|here
el atheesXt suder erb@ﬁ[cﬁ)ﬁéd wasndaad ¥d, t ahb00 fReclipet ham.t

-heated m xi ng zone, the mxture was .wor ked bet we

he
R b e D Bhegbnararay active
fﬁﬂﬁ@ dihgal. torgpsehe thadadmeatsbusetebedaherein

nmol ten. The tenperature_of the ext

r yded
rtdteermammu@aéﬁéHYaé‘B?%xP terprafenots IHEL é’ﬁ'ﬂﬁ’uagao ng.
2{%{ ol hen fhurdder aoy ked byot hg. haltreFez€ed unit
pa es ( , the Kneadi ng paddles (36) and the
rdpesrss @xivellncehe seanges (OIBROhMoh EPESt RESEEIRRYY 100-300
meggsaﬁ'lg hgcigflfyfd@'?& fi¥ k@ en35 TRE CfSE i R il1Re dose

The extrudate was fed by the forward
ekt af lunpigorées (s0perhrabyy BAE Bt] e Singhe unit dose

gﬁ(a%%ug%engt )mgnderPl:%r Ge B¢ tdRUghe-an endphat @ange

f solidified extrudate were nmilled &
si 2vfed Sohmegu g mog es @reds TR 85r‘él99d“ﬁolaé‘ds@§é’96ﬁailﬂ'rn5°

Afgnanul ale £hiR! aaiD$ BO¥Eerednaproxen is

p
_ ﬂ%héﬁ%%&amne HCl Is then triturated in_ to 10 the

egdramidtly. 1S08amgsc adh dsbnrgleohndt dgrity | fese anRydPBud 25
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npar ati ve Exanpl e
Gowngrar giriefer&bnpl22 02509 phgsi ekt | ye@eéﬁlélaélﬁutzzo -250 mg

chem ggae.ll |y uns Lgbllﬁa,éﬂ;amed%ﬂ@pwmbae §8MesiddE Rl is

rati've Exanple Table 3°shows the | evel of
Bﬁrz@:rmémméoq Degr ada®i opipalriuenist AssheRtydigni e ™I-

HCeL) - and. 4 @nﬁ gggggt &J on t i MReOfrdhie tabl RIS by, more

conparl son w ‘tabl-ets (conparative 3
apt@fexabign RRs 78 ma Girsth b ABOEAZIVRED Tapfetaprofen.
Conpar ative Exanple 2 Ingredient ng/ t ab :

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

acid or a salt thereof, a gsurfactant and diluent.

In a preferred procesgs according to the present invention,

said second active comprises ibuprofen.

pPreferably, 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 eilicon dioxide, croscarmellulose



WV w Di phenhydram ne HCL 25 5.49 |buprofen 50 200
43.96 Croscarnell ose sodium 15 ,3.30 Mcrocrystalline
cellul ose 140 30.77 Lactose BP 70
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gsodium, croscarmellose sodium, crospovidone, docusate
gsodium, guar gum, hydroxypfopyl cellulose, magnesium
aluminium silicate, methylcellulose, ' microcrystallipe
cellulose, povidone, sodium alginate, sodium starch

5 glycolate, starch - pregelatinized; binders selected from
lactose BP, acacia, alginic acid, ~carbomers,
carboxymethylcellulose sodium, carageenan, cellulose
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acetate phthalate, ceratonia, chitosan, confectioner’sg

sugar, cotton ‘seed 0il, dextrates, dextrin, dextrosge,

ethyléellulose, gelatin, glucoecse liquid, glyceryl
‘behenate, guar gum, hydroxyethyleellulose,
hydroxyethylmethyl cellulose, hydroxypropyl cellulose,
hypromellose, Mg aluminium silicate, maltodextrin,
maltose, methylcellulose, microcrystalline ’cellulose,
poloxamer, polydextrose, " polyethylene | oxide;

polymethacrylates, povidone, sodium alginate, starch -
pregelatinized, stearic acid, sucrose, sunflower oil,

zein.

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

skilled in the art of granulation or mixtures thereof.

Preferably,  is0§ropyi alcochol is wused as the wet

granulation solvent.

By non—aqﬁeous is meant that the .wet granulation toock
place in a solvent having less than 30% water, more
preferably, less than 10% water, most prefergbly,_ less

than 1% water.

Preferably, the melt extrudate méy be produced by any .

suitable technique which extrudes molten active,
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15.38 Calcium Stearate 3 0.66 Stearic Acid 2 0.44
Total 455 ng 36 Met hod of Manufacture The

Di phenhydram ne HC1 of conparative exanple 2 is

bl ended with the croscarnell ose sodi um

wosoesaenystalline 5 cellul ose and | act ose. THITRGBANIPILE3

is then granul ated using water. ,\When the granule is
dry the | buprofen, calciumstearate and stearic acid
are added and the whol e ni xtlre is bl ended using a

turbul ar blender. 10 Table 3:_ Fornul ations As%$ ed, at
eproanasl i wgoggphpr with _other excipients wheérein the

said other excipients may be extruded whilst molten or
non-molten and are. preferably, non-molten. By melt
granules is meant a solid melt extrudate which has been
reduced to a suitable particle size ﬁsing any suitable
process, preferably, by physical breakdown such as

grinding, bombardment, etc.

preferably the dosage range for the first active in the
table may be any suitable doéage in accordance with safety
and efficacy. Preferably, the dosage range in the tablet
for the second active may be any suitable dosage in
accordance with safety and efficécy. Suitable ranges for
both actives independently include 0.1lmg-2000mg, more
preferably, 0.5-1000mg, most preferably lmg—SOdmg. '

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

Alﬁreferred dosage range for diphenhydramine in a sihgle
tablet is 1-200mg, motre  preferably 5-100mg, most
preferably 20-50mg, typicallY.SOmg..Prgferred aaily 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 rangé depending on safety and
efficacy, for instance, the ratio of first:gecond 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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Exanpl e | bupr of en200ng/ D phenhydr am neHC125ng t abl ets
Level of Benzophenone Disintegration ratio tine
| bupr of en Di phen %at %t Source hydram ne 4C.' 400
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In an ibuprofen:diphenhydramine- combination the preferred
ratio is 50:1 to 1:2, .more preferably 20:1 to 1:1, most
preferably 15:1 to 2:1, typically 8:1.
Preferably, the ratio of wet granulate:melt granules ig in
the range 1:10 to 5:1, wmore preferably, 1:5 to 2:1, most
preferably 1:1 to 1:3. '
Preferably, optional other excipients may be selected from
those known to the person skilled in the art.

. I
Typically, other excipients include lubricants such as

gtearic acid and calcium stearate.

The invention will now be illustrated without limitation,
with reference to the accompanying examples and drawings

in which:-

Figure 1 is a schematic gide 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 vrepresents a plan view .of- an end plate mounted on

the extruder.

Fig 4 represénts 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.



source 75%H . Conparative Ibuprofen Powdered 0.035
0.085 Didnot 1 extrudate Di phenhydram ne HCl
di sintegrate. rate Conparative 2
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Disintegration Time (Minutes)

The disintegration time is measured using the
digintegration method described in the European
Pharmacopoeia 1986, Ref V.5.1.1 (updated 1995) using tap
water (pH approximately 7} as the Iliquid. The method
measures the time (seconds) by which six tablets prepared

with each Example formulation disintegrates. .

- Bxtrusion apparatus

Referring to . Figure 1, the extrusion .apparatus (2}
comprises a feeder hopper (4), an extruder (6) with an

endplate (44) mounted thereon, a cooling belt (8) to cool

the extrudate (50) and a collection hopper (10) .

Referring to Figure 2, the extruder was an APV MPC40 twin-
screw extruder (having a 40mm diameter barrel; a length:
barrel diameter ratio of 1:20 and used at an ‘extruder
speed of 600 rpm). The extruder included an extruder
barrel (12), twin-screw shafts (14,16), a powder. 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 Jjacket (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, optiocnally mixed with
excipients, is transferred to the heated mixing zone {(28).
During the transfer, the second active is de-aerated and
the heat generated within the active is removed by the
water-cooled jacket {(24). In fhe 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



Powder ed i buprofen 50 Di phenydramni ne granul e(H20as
granulating fluid) 0.13 1.25 < 2 mn Conparative NA
Nytol tabl ets None 0.04 < 2 min 3 (D phenhydram ne
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zone, half size paddles (34) to further work the mixture
and‘ to generate internal heat within the drug mixture,
intermeshing kneading paddles (36) arranged in such a way |
as to provide a thorough mixing action, reve;Se helical
screws (38) to provide a reverse flow to maintain pressure
within the miging zone and further helical forward
rotating screws (40) to carry the molten extrudate tﬁrough

the outlet. {(42) of the extruder .

-Referring to 3, a more specific embodiment using ribbon

extrudates is shown. The endplate (44} is mounted at the
end of the extruder barrel so that the liquid extrudate
pagses into the endplate frém.the extruder barrel. The
endplate is héated by therméll transfer from the main
extruder block. Channels (46) in the endpiate 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. fable i shows the composition of pomparati#e
Examplé 1. Table 3 shows the 1level of Benzophenone
(Degradation product of diphenhydraﬁine HC1l) and the

disintegration time of the tablets in “comparison with



10

15

56

HC1 50ng) Exanple 1 is both physically and
chemcally stable. Table 4 shows the conposition of
Exanple 1. Table 5 shows the

| evel of Benzophenone( Degr adat i onpr oduct of 15

wodioptigmizgdr ami ne HO ) and the di si nt egr at i onP§Y/B208$/000933

the tablets in conparison with Nytol tablets

‘(conparative 3), after 5 daéi at accelerated

conditions of heat and hum dity.

20081117018PCT1G82008100093
SiGreadi RSk 1 SETEOETRT Y OF bhoRhy y%:FaFn' neekARP 52 toc and

40°C/75ﬁRH.

Table 1. Comparative Example 1

Ingredient mg/tab % w/w
Diphenhydramine HCL 25 8.27
Tbuprofen 38 200 66.23
Croscarmellose sodium 30 9.93
Sodium Citrate BP Pdr . 43.5 . 14.40
Sodium lauryl Sulphate{ 0.5 - 0.17
‘Colloidal silica anhydrous 1 0.33 '
Stearic Acid 2 0.66
Total 302 mg

Method -of Maﬁufacture

Thuprofen, 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 fted thrdugh 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 petween the helical screws and
transported to the heated mixing zone of the extruder

where the extruder barrel was heated to 100 °C, In the -
heated ﬁixing 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 extrude&. materiai was then

further worked by the half-size paddles (34), the kneading

paddles (36) and the reverse helical screws (38) which

created a back pressure to the system, further



5.52 Mcrocrystalline cellul ose 100 22.08 Lactose BP
50 11.04 Ibuprofen 200 44.16 Croscarnel |l ose sodi um
30 6.62 SodiumCitrate BP Pdr 43.5
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pressurising the heated zone. The extrudate was fed by
the forward rotating screws (40) through the outlet.of the

extruder (42) under pressure and through an endplate.'

The lengths of solidified extrudate were milled & sieved
through a screen with a round hole size of 1 mm to provide

a granulate material.

The powdered Diphenhydramine HCl is then triturated in to
the extrudate. Stearic acid and colloidal silica
anhydrous are added and the whole mixture blended using a

turbular blender.

Comparative Example 2

Comparative Example 2 is physically stable but chemiéally
unstable. Table 2 shows the composition of Comparative
Example 2. Table 3 shows the level of Benzophenone
(Degradation product. of diphenhydramine 'HC;) 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 56 _ 200 - 43.96
Croscarmellose sodium 15 .+ 3.30

Microcrystalline cellulose 140 _ 30.77
Lactose BP L C 70 15.38
Calcium Stearate ' 3 T D.66

Stearic Acid ' : _ 2 ) 0.44

Total . | . 455 mg ‘
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wo Sog/memsgr anul at ed using | PA. The dried graBOI/€BRE8/000933

10

15

20

bl ended with mlled extrudate (as in conparative
exanple 1), Stearic acid and cal cium Stearate. 10
Tabl e 5. Accel erated Stabil i3t€y Dat a- .(50C) after 5
Days: Exanple 1 versus Conparative Exanple 3 Exanple
| bupr of en200ny/ '

Method of Manufacture

The Diphenhydramine HCl of comparative example 2 .is
blended with the croscarmellose -sodium, microcrysﬁalline
cellulose and lactbse. ' This mixtufe is then granulated’
using water. When the granule is dry the Ibuprofen,

calcium stearaté and stearic ac?d are added and the whole

_mixture ig blended using a turbular blender.

Table 3: Formulations Assayed at 6 months Time point

Example Ibuprofen 200mg/ | Level of | Dipintegration
Diphenhydramine ECl1 25 mg | Benzophenone ratio time
tablets
Thuprofen Diphen % at % at
Source hydramine a°c 20°C/

gource . . . 75%RH |

Comparative Ibuprofen | Powdered 0.035 0.085 Did not

i extrudate Diphenhydramine ' digintegrate

| HC1 . rate

Comparative Powder:ad 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
HC1 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 éroduct 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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Di phenhydrani ne HC1 25 ng tablets Duration Level of
Eenzophenone Di sintegration Tine |buprofen source

Di phenhydrani ne Source 1 I buprofen extrudate
Di phenydram ne granul e(l PAas granul ating fl uid)
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Table'4. Example 1

Ingredient mg/tab sw/w

Diphenhydramine HCL 25 5.52

Microcrystalline cellulose 160 ‘ 22.08
Lactose BP 50 ) 11.04
Ibuprofen , 200 44 .16
Croscarmellose sodium 30 : 6.62
Sodium Citrate BP Pdr 43.5 9.60
‘Calecium Stearate 2 0.44
Stearic Acid - 1 27 0.44

Total 453 mg

Method of Manufacture

The Diphenhydramine HC1 is blended with the
microcrystalline cellulose and Lactose. This mixture is
then granulated using IPA. The dried granule is blended
with milled extrudate (as. in comparative example 1},

stearic acid and calcium Stearate.

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

i Ibuprofen | Diphenydramine Initial 0.01 < 2 min
extrudate granule (IPA as |5 days .06 < 2 min

gramulating
EIuid) ' ]
éomparative . Nytol tablets | Initial | None < 2 min
3 (Diphenhydramine |5 days ~|['0.04 s < 2 min
HCl ) _50mg
tablets)

The jars were sealed and contained a vial of 1ml of water.




5 days 0.06 ¢ 2 min Conparative 3 Nytoltablets
(D phenhydram ne HC1 50ng tablets) Initial None < 2
mn 5 days 0.04 ¢ 2 nmin
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*Extrusion Process

As mentioned above, the powder mixture of the ibuprofen is
introduced into the heated chamber of an’ APV 40 mm
diameter, twin screw extruder via a screw-feed hopper
system. The ibuprofen élone melts, while the

crogcarmellose sodium, sodium lauryl sulphate and sodium

- citrate are insoluble and remain dispersed within the

molten ibuprofen. The rate of feed is adjusted to ensure
that the ibuprofén is satisfactorily molten when émerging
from the extruder. Typical feed rates are in the range 120
—-180'kg per hour. The ingredients in the extruder are
heated, typically within Ehe temperature raﬁge 110°C to
130°C, and also worked by the screw- arrangement in the
extruder until the ibuprofen is fully molten. A continuous
molten ribbon of extrudate is discharged from the extruder
onto the surface. of a cooied stainless steel belt,

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

The extrudate cools and setg szolid as it travels down the
length of the moving cooled belt. At the end of the belt
the solid mass ig 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

docufments are incdorporated herein by reference.

All of the features disclosed in this specification’

(inecluding any accompanying claims, abstract and
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20 net hod or process so disclosed. 40 CLAIMS 1. A
tabl et conprising at least a first and second acti ve,
the first active being in the formof a non-aqueous
granul ate, the second active ingredient being in the
formof nelt extrudated gra#ful es or a granul ate
(aqueous or non-aqueous), the said first and second
c éve forms having been bl ended together, wth other
—léigtpients, and formed into a tablet. 2. A tablet
according to claim1, wherein the first active is
1.5@l eabedcf EoRpADLi A SiaM &g SWRANAHIRECSSd active,
decongestants , cough suppressants-antitussives and
thex pacesdr antiveebetredin rigie cinme pHersi memRgueous
ni X e s ;
P S eBh G  aet e STt b of 1k et BednR dPatiee o™
ofdowyitapkhendetepef eamale neqr oy @oirepizdd Megueous or non-
r bi noxani ne, . br onndi phenhydr any ne_.,. _pheni ndapm ne
R RS M R P
bephe by kbphiepganoyathae, ywhenydteph igxeipdanam, phed, formed
) extrgngihorphan, codei ne, terpin hydrate,
1n§Qaff &ABSPh: 3. A tablet according to claim 2,
2. Waek@blethgclbr8ingCtd VE€Ld fn di PRERIVLDANHRE FO-s8 active
. pharmaceutically acceptable salt thereof. 4. A tablet
1sa8€4FEFRY £BCRNyNBINES wamENes,/3 SHiRet&ioniMeE is6eond
aeRBhYS Lt 8€) CChogh [ L QU A SR s3hiokal dal
anti-inflammatory drug. 5. A taﬁ et according to
expeaitarantahee béatedef nom-GStleympirdali ramtinei, nf | ammat ory
' L ect e of  the followng categories;
orffiphTpaRLEC, et LR AN Rrdhel O AHRImERERI%RERe |
trdetrblatives; digienltydddmei feenatixy ladiithedertiripbilvasamifle,
The. bi phenyl carboxylic acid derivativyes; and e . The
CYBRPRARESCI NG, GEtR %%a%rgaw POCRMHAEABINS,
pheheh8hfiAe pheyyl 1 pHOR 0N £t ighid, S dskediephPaande,
sel ected from i buprofen, naproxen, ketoprofen and
PhepylBrpPerehanine, e lariaddsr dicigardPasi - of cl ai ns
j he, i rad,d f r apul . ek
e B e R e 1 T o g ¥ MRS
3.a8cbediay eocenyind b ailesinl-Z7, whiggrdinn thke faebt active
| .S | buprofe t L
o P e Tl R AR e A gRd Ly ebebBane sare
thebapEof en: di phenhydram ne weight ratio is between 50:1

o 8o s TS By e, Yt dpsage forr
second active is selected from a suitable non-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 propicnic acid derivatives;

b. The acetic acid derivatives;



(i) producing a non-aqueous granulate of a first
active; (ii) producing nelt extruded granules of a
second active; (iii) blending the said first and
second active granules; and (iv) form ng the granul es
into a unit dosage form 41

¢. The fenamic acid derivatives;
d. The biphenylcarboxylic acid derivatives; and

e . The oxicams

6. A tablet according to claim 4 or 5, wherein & phenyl
propionic acid is the NSAID and selected from ibuprofen,
naproxen, ketoprofen and flurbiprofen.

7. A tablet according to 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 second active
ingredient is diphenhydramine wherein
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-agueous 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 unit

dosage form.



