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PHARMACEUTI CAL COMPQSI TI ONS COMPRI SI NG AN AMPHI PHI LI C
STARCH Description The present invention relates to

wa@oosnadeied or sustai ned rel ease sol i d phar macect/Gaad05/050051

conpositions, to pharmaceutical excipients for use in
t he manuf acture of such conpositions and to nethods of

or oduc| c 1 ons > X
or SRR AT Oy SRR H B AN S B i Rend iRt s
designed to rel ease an incorporated pharmaceutically

active agent into a physiological environnent over an

p period of tinme, or after a delay foll ow ng
g%%?%ﬁé??ation. For any particul ar pharmaceutically
k¢ pwRemgaténtidnhelatangaoatroflbdseudtsived Seléa@@%olicﬁglbﬁhﬂceutical

ef ficaci ous and does not provoke significant or toxic
CTBRORYPSe I Pharmageitirahexciiients denesedn the mapefactuse of such

4 WiHs IndNGEnetBBOY bt ¥rJulfl sﬁcEL&QLSSi98§$a19 extihients.
b a pa I't's

actlve agent has been adm nistered to I ent,
pl asma concentration will reach a peak val ue and then

uite.rapidl y.decay, as the agent is netaboliged and
AP e P PR e B a eSSBS Az lfiagitd to release
agirbricgatad phainsicetechlly AciveaRht 0ltb @phgtiofdpsdadbm@tbnment over
rel ease co sition designed to rel ease it over tine,
%’h%"tﬁ?%grfﬁ%grﬂ:féﬁ?‘?’é’c‘ia 5t g delap doligreing admpnipigation.
mai nt ai ned at an el evated and steady val ue for an
extended period of tine. By tailoring the rate at .
Rt 4ty pasdcudayaniarinacquaicdlysastive pgentt the rengepefsplasmomlevels shat is

S ratlion can al so | eld wthin narrow

DBSTRARRE A B! B0 GRRR: Rl Rurt et et b o
thie apgedttr therapkhwteiewngr tanger Siadrsly abtebe sigteadidte df andctive

t hej se reduces the risk of. a drug's plasma | evel
%gtepagﬁs%e migister E%P%f&él&tlfscplasma concentration will reach a peak

value and then quite rapidly decay, as the agent is metabolised and eliminated from
the patient’s body. However, if an agent is administered in a controlled or sustained
release composition designed to release it over time, the plasma concentration of
the agent can be maintained at an elevated and steady value for an extended period
of time. By tailoring the rate at which the agent is released from the composition, its
plasma concentration can also be held within a narrow range. Controlled or
sustained release compositions, therefore, allow dosing intervals to be extended and
their use reduces the risk of a drug’s plasma level straying out of its therapeutic
window. The extended dosing intervals achievable through use of sustained or
conttolled release compositions can allow dosing frequencies of once or twice 2 day

and, hence, to greater patient compliance.

Sustained or controlled release compositions, in which the active agent is
incorporated within a matrix that controls its release into a physiological
environment, have been known for some considerable time. For example, US
Patent No. 3,065,143 disclosed sustained release tablets comprising a cellulose
dertvative, exemplified by hydroxypropylmethyl cellulose, in 1962. Slow release

preparations consisting of a water-soluble hydroxyalkyl cellulose and a higher
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wi ndow. The extended dosing intervals achievabl e
through use of sustained or controlled release

weomwpogicrd ons can al | ow dosing_frequencies of PCIDEBRNS/050051
twi ce a day and, hence, to gréater patient conpliance.
Sustai ned or controlled rel ease conpositions, in which
the active agent is incorporated within a matri x that

alpitatiolaicohbb weed prapesddind 95 phBsitioh PFten@N £ NYD50B8ME U ropean
consi derable tine. For

T L N SR S e o e
£6hAO58044 bbELHRATNMEKN bt LILORG HRILIAL Xeeyciagentin

exenplified by hydroxypropyl net ose,
sndevhighier fasty 9{3@@@@&1}’9%&}’@06131}’50] ngl%ﬁ‘S dlhis document also

E]ﬁzlﬁéercg?gr}éﬁé ?tl(l)l}/sdr Oéﬁa'lr k&%l}u gleszlr | grzgﬁea?/gs glé)fgtl}tﬁd for the

BolydésstosPat eptloaxtrid 405088. European_Patent
Application No. 0251459 proposed solid controlled
rel ease pharmaceutical conpositions, conprising a

MRk dri ifatfiald, MRMET roSI Hﬁ’daﬁle%k g&?i&ﬁl?%ﬁr&hx%%ﬂx glg%%(l'ilrcli release

and a hlgher fatty al cohol or " polyaPkylene glyco
Rl macauiics! epsepepiiien, a!l@,‘@dqjihsalcgéledmi}mm&matkﬂad; uhder the trade

I ( ituted for
b A B el R YR e eTan i pafianeTk ot and
hotibeciduiThablteerfaed ofteusedi 1ﬁgn]acm1erdr)ﬁnfpfl)d’ntzﬂal§ UShBbA86ns of
B R BBIPO TROS ol SEPRE B0 NSRS U et s,
EQBRME Jnd E,osy,gbgl,col ic acid, polylactic acid and
copolymers of glycolic and lactic acid. The latter are

often used in injectable or inplantable conpositions

Pat
Hl\{)otlhg%s Oﬁegrgs %eéﬁa%?%?tcﬁeﬁoﬁ%ﬂgg 3&5 a ggé)hg aceugcalf))r active

#Re06is a4Bieved through the use of a release rate hmmng coating applied to a core
containing the active agent. One such system is described in European Patent
Application No. 0147780, in which a core containing the active agent is coated with
a film of polyvinyl alcohol, through which the active agent is gradually released

when the device is inside the gastrointestinal tract.

Thus, it is clear that there are various approaches to controlling the release of an
active agent from a dosage form. Where the matrix within which the active agent is
dispersed is itself the release rate controlling element, it is generally accepted that
the matrix cannot be formed solely from a material which is degraded in the body
under physiological conditions. Such uncontrolled degradation of the excipient
matrix would lead to “dumping” of the active agent, the majority of the dose being
released quickly and as soon as the excipient degrades under physiological
conditions. According to conventional wisdom, in order to avoid such
uncontrolled dose dumping, the excipient or matrix must include at least one
further component in addition to the degraded component. This additional
component is required to control the release of the active agent and, usually,

degradation or dispersion of the degraded component.
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In other systens, the sustained or controlled rel ease
of a pharmaceutically active agent is achieved through
wo bwsngw7of a release rate liniting coating apptT/682a06/050051
a core containing the active3agent. One such systemis
descri bed in European Patent Application No. 0147780,
in which a core containing the active agent is coated
with a filmof polyvinyl alcohol, through which the
active agent is gradually released when t he device |s
Inﬁ‘sqddé'hﬂ?ek% sitrRliediar saptakoed celeasecgEpopitions 1
F}1 ongyte&r icRi€d éqg&e%%cﬁp?ﬁfs@& ngl% lté?mQR{an Oﬂnlsésﬂgest:ﬂg always
ease o an active agen ronfa dosage form Were
thlhe toakdice the bidakduivncif thé ér%lcbmpena!genltthqrsn dhs frersefa

is.itself the rel te control.l
cgatRs %I‘Trf‘g}lrﬁlé‘bgeﬂ’tee% ﬁ%&%la teﬁ‘élpf?ﬁ‘{t rdR" ég\% ﬁoofn Be? ?‘mheré’ xéipient
SelpRn¥nd RIh $rEBnY b2dt ek clowisshela raﬁiﬁd)nl, ﬁsdaﬂly? bb@d(yss—
under physi ol ogi cal condltlons Suc nt

\alala thmdegradahle estmpofieahtthersby F%am fgel &’a F excipient

Hga gé)art pﬁxe $di¥ &0 seﬁ)rnﬁétsggsﬁﬁ]eor' ty of the

e|n ease qU|c soon as the
ex0|p|ent degrades under phyS|oIog|caI condi ti ons.

Acco onventj.onal 's 0 [ der to av

15 FoRL Brt Rl B HAE AHBIer g osp At afte pleatts gl ontrolling
d¥Ripldn¥, fAlate DR WHRKh A n&teﬁséct&n@y {hardbhRging apasGIegical n
addition to the degr aded conponent. This ggltlona

OALsIoRE e @nraé&umsta_raﬂ?lba%ﬁfbﬁsry Phisleast ehEhE 451V ARent
active agent and, usually, degradation or dispersion

of the degraded conponent. | ndeed, where known

Inowiditoin ®dthe rratsusvdmwedleraetl%wﬂe srisisased; fspm thsppgelled or

S@S{%P epexefease co Ch I Ic'tlo ,ghe re?enténxq‘?entlgny§élgltggnlégﬁlde ta?] éaxclplent

1 ons sures ar en tor uce
whick kdoitablef fot kerrfing sttim*gemsemh betht Wige and tiatrowf dspyption
\x?ifndgws. The absorption window of an active agent is that part of the gastro-
intestinal tract from which the active agent is effectively and efficiently absorbed.
Absotption windows vary greatly between active agents. Some active agents are
well absorbed throughout the small intestine, for example propanolol hydrochlotide
and galantamine. In contrast, other active agents are only properly absorbed in

specific parts of the small intestine. The main site of absorption of ciprofloxacin,

for example, is the upper gastro-intestinal tract, up to the jejunum.

Thus, it is clearly desitable to control the release of the active agent from the dosage
form so that absotption is maximised. This means that the excipient is preferably
adapted to ensure that the active agent is primarily released in those parts of the
gastro-intestinal where it is best absorbed. This should reduce wastage of the active
agent, thereby increasing the effective dose achieved by administering a given

amount of active agent.
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coating surrounding the degradabl e excipient, or in
the formof a further excipient conponent which

w@e@seyde34 or at | east slows the degradati on, uBCEIGBYEHS0051

crosslinking with the degradaBl-e conponent, thereby
retai ning the degraded exci pi ent conponent as part of
the matrix for as long as possible. It would be
dhe s¢doaddnee twathpd fvdt depaat SF tHY Freseht eaRnabe, Safesis rp_@é)ﬁa&?a
rate ontrollin% excipient, release fromwhich'is not
a?‘rté%‘feéd’fwsttaﬁ@ CRISATS SYGLDIRNY SPBIPSingaAn atephiphilio n?rchhas a
el j and delivery or release of the
g%%a;éggﬁgggg}t&%sﬁ&gggl?%tbn to the rate at which the
active agent is released fromthe controlled or
alned rel e conpaosition, the sent invention
b e D MR R e RS P
pharmpaicaigical ¢ dniposiieist e M&ﬁd&i}kbnﬁﬁri@_ﬁlg&ﬁ@x@ idn@Wecording to the
bsorptiop wi.ndows. The absorption w ndow of an active
& Atbact OFH‘&‘“&*}*{O%P“‘? A 262t 38601 nRederp bz the pgiéve 4geonis
\Aﬂﬂf&lﬁlly '&%p@féui ‘ﬂ?roﬁgﬁ(mt_thé Ehd:818d CYreélﬂéta?rP:q rgfegéecéx%{f)thl.r%
absor bed. Absorption wi ndows vary greatly between
active agents. Sonme active agents are well absorbed

smal | .intestine, faqr..exanple propanaol ol
50 SRR b L S5eh B SRS B LAY 't
aottiolled aganitsinad @elodte xPIpRAGY, Yo dBBgNalqddmSREMU &ty both
arts, .of tg smal.l intestine. The main site of
g’b‘{%? t &% gf’ogﬁbf GPRIRBRINR) chagtctensiitpl e, is the upper
gastro-intestinal tract, up to the jejunum Thus, it

is clearly desirable to control the release of the
e pseeofatge amphinhilie starciowhisd it degmded tindetr phlpsiologtcabn

i S X m - Thiis ns that e excipient i ..
R s Mo LN TEANR P B o lely PREP R Vet diempipicst does
pati sraplyl “‘dunglerhs @dsd of 4di08 ag@ariponQldntiBtration, as one would

anticipate, based upon the teaching in the prior art. Indeed, a person skilled in the
technical field of sustained or controlled release excipients would not have
considered amphiphilic starches to be suitable for controlling release of active
agents dispersed therein. Rather, the breakdown of amphiphilic starches by
amylase, despite their modification, would have meant that the skilled person would

consider amphiphilic starches to be unable to control the release of an active agent.

The use of an amphiphilic starch as the release rate controlling component has the
advantage that it is not necessary to rely upon the interaction between two or more
components in order to form a release rate controlling matrix. Such interactions are
relied upon in known excipients which comprise components which are degraded
under physiological conditions, as it is these interactions that control the breakdown
of the excipient. It is undesirable to be reliant on such interactions, especially given
the changing physiological conditions the excipients are exposed to upon ingestion.
These changing conditions can affect the interactions between components of a

complex excipient and this, in turn, can affect the release of the active agent.



gastro-intestinal where it is best absorbed. This
shoul d reduce wastage of the active agent, thereby
w0 namseesing the effective dose achi eved by PCT/GB2005/050051
adm ni stering a given armount 2of active agent.In
accordance with a first aspect of the present
invention, there is provided a controlled or sustained
ABpIBERC 8keiDisaRbdifiedPlakcti Whichmhasapolqhivhiee-sslublecdronys and a
a release rate retardi ng conponent, In a fur%hfr S
ngspdar, woluble grouRerfhe SFAFERg PBEeTal it Vo Hgrch slurty, which is
easty t&'rggcg flofd BARR, RIPAHIBAL U AharERIRPS) b HBStr&i&d with a
prgV|de , conprising an excipient according to the
stibsttitedspeit andiydtifie fonvomplo substitered sueginic e ghyeng acid
Preferably, the active agent is .unjf adi -
5 o hrimodPe cRETE B IERP e R Lt h MR ARG Sbhobic
PRYFdrALEAmphiphilesisatepashadgind dbein f ound that these
anphi philic starches can be used to formcontrolled or
sust ai ned rel ease excipients, providing a unique
Z-Ergfcrff]ﬁfech %Fﬂl%hmtslgargu @5 0ai ih itke ?ﬁgeﬂﬂ iR@&H I i€ alkenyl succinate
nphi philtc) characteristics. The use of the )
searpini his|dhemadally endifigd ethrchds geqfused By tisadng starch with alkenyl
hysi ol ogi cal condj | | i L skngl IRVL=R
0 PRPESpBAFR o fRESOALOS OBy S ke BT Ehi U iment, he
ABhpHIphiliL chdrghes biveprdpared afingat-oatendgerdinigpghydride (n-OSA). The

dmnistrati , | tici t d ..
ST SLERLL 20 12 e Yo 80|y HESEE O cion

Sikinebedaich dehi®atiREINhGANhd BRI TheoDS A UsdrahdiatsoOliave good
controll ed rel ease exci pi ents woul d not have

- compesiriba aadplioptionm goask karderss of ¢ tphlet makiny bemguitable for -
troll. I ' . ts di d
15 R R e B B o DR 6 st ar ches
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consi der anphi philic starches to be unable to control
the rel ease of an active agent. The use of an

waephiogdsrd i ¢ starch as the rel ease rate contr oP¢T/6§2005/050051

conponent has the advantage tRat it is not necessary

to rely upon the interaction between two or nore _
conponents in order to forma release rate controlling
matri x. Such interactions are relied upon in known

exci pi ents whi ch_conprise conponents which are _
ddkprgbistrcimatrettaishgsars salgi fon humen ppswnptionsand arejused in the food

| nt e S e .con he breakdown of .the
SRR B0 Rl 6 OEER PR ek s e
batrensedtin calad despings,ahkes, gbifenwhhtenee$)afginigs and beverages, and

hysi ol ogi cal conditions. the excipients are exposed to
%bﬁﬁ“?”l’i&%&ﬁ?‘%‘i’ﬁ TIPSR IR FBRY Scondi ti ons can af f ect

the interactions between conmponents of a conpl ex

xcipient and this, in turn, can affect the rel ease of
?’h BCCEEANFE WHHe e DARSSRE Biventien.exmphiphilig staeahies pesoprefesnleln
\ﬁmeﬁﬁ st]@éne?c_e Q&lra{es M@ttﬁgf%ﬂeﬂﬁhﬁ QLRI s%@gn?te derilvatives. These
non-pol ar, 1nsoluble group. The Lfart ng material 1s a
weeparketedamdst therlrandhipmh G*EngBesd by Cebestay,eh fndms Capsul, Purity

[ the Li ... The.starch sl ur i S, n t ed
ok f1 R0 el by o SRIH ClBiy. he, iy 1638 piauee
sabs factutt & ty S4estariica® ﬁlkgxlr?k]tsﬁcf)diﬁaﬁélﬁiagc}ﬂﬂﬁylfi_rﬂrd@adtinﬁbﬁ,

|t ant product, whi¢ch has bot ydrophilic an
Rt RBBRCE it 8T CAnmony KRy % earstoredminseeay!
andirded. athis Aafhaf aidaed aarml:iulah,ﬁlllg Goehk & eﬁs&{%%ségéﬁagé%,

t he present 1 nvention IS a keny Succl nat e S . '
PracssseAehresalang crffds mhitdness aFlahalkenyhsedtirpeeistasch for use in the

i: S ch:wi th.al kenyl succinic anhydri de under
EOEBOUT AR St i o B RYncE Wich e Br Bl et Ay also be
s e P g sy iy e
R i hyriah dosieae TR obic FERGEI eI fd) B nbydride, iso-

8&9§édehjvltsiuganic anhydride, n-decenyl succinic anhydtride, n-dodecenyl succinic
anhydride, n-hexadecenyl succinic anhydride, n-octadecenyl succinic anhydride, n-
octenyl succinic anhydride, n-tetradecenyl succinic anhydride, nonenyl succinic

anhydride, octenyl di-succinic acid and branched butenyl succinic anhydride.

The preferred amphiphilic starch used in accordance with the present invention is

n-octenyl succinate starch.

The amphiphilic starch is the primary release rate controlling agent in the excipient
according to the first aspect of the present invention. Preferably, the excipient does
not include any other, conventional release rate controlling agents. In particular,
the excipient does not include xanthan gum, a conventional sustained release
excipient component. Also, the excipient of the present invention preferably does
not include a polysaccharide. In a further embodiment, the excipient according to
the present invention does not include an agent capable of cross-linking with the

amphiphilic starch.
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on these starch derivatives is around 3% The OSA

starches al so have good conpressibility and also all ow
w@owmd/ovmrdness of a tablet, making them suit abP@r/G8roos/050051

phar maceuti cal conpressed tabfet fornulations. The

formati on of octenyl al kenyl succinate starch is shown

bel ow. HydrophilicAl kenyl succinate starches are safe

for human consunption and are used in the food and

cosnmetic industry as emulsifying and stabilising
AgehiphiliTiard isdegreded yeen ingesidsdenhydselysis natghrlsqtiby the
AR e UF e LR A RRNT oo SRR D et e
p@edtitin foodsacitq b aiaeing Hdnds IbetngH'eﬁ&Eﬂ glulcaseembuﬁns Although
Ilic stajches are eferabl gen yl égl nat e

hi phi
@%ﬂéﬁ%gsedmo %t thernep W‘VGBP% the amylase is

dar iniatd Y& oﬁm%aedegfageqpr ket ed under t he br and nane
C*EnTTex by restar, SA and as Capsul, Purity Gum and

N- Creaner by Nati onal Starch Conpany. The C*EmTex

oduct . manuf actured by Cer.est al kenyl.
860 B 8% R R i PR i Bl 16 in oo
wmlgt mhlbzmgsd}amh imftk 6151 cOMMD MuythknemmlassisSkadetdd by the

sodi um oct en c ate. Thi IS used as an
RHHGFEF PP1 AP Ky RR AP IREaLrhyDen <o Ghdoeav<s ft Soaagh and
&hersBe andll eakfar. whi t eners. The al kenyl succinate
starch for use in the conpositions and excipients in
accordance with the present invention may al so be

Y nesiszed tﬂée lpght)g@gaf@a%ad hal by nalgggsged tdgee %ﬁa@kﬁﬁ

I ncl ude C al ke succinic anh eceny
santeinrfped anhydmle deyylase ohipat gclcompamlemtlme Eoohdyidrd dhe, stomach

LRSS Y TS CAVILAFS, . IIRSEY ar SR iy
within the stomach, although this activity will be restricted by the presence of the
stomach acid, which inhibits the enzyme’s activity. The amylase activity in the
stomach will be negligible in the fasted-state, that is, when there is little or no food
in the stomach. In this state there will be little or no amylase present in the

stomach.

When a tablet, capsule or other dosage form is swallowed by a patient, very little
saliva is swallowed with it. The secretion of saliva into the oral cavity is generally
triggered by chewing of food and the saliva is then swallowed with the food and
travels with the food into the stomach. Therefore, if a dosage form is swallowed
when the patient is in the fasted state, a negligible amount of saliva will be
swallowed at the same time. What is more, there will be little or no amylase activity
in the stomach and so the dosage form will not really be exposed to amylase until it

teaches the small intestine.

Amylase degradation of starch can be prevented, at least temporarily, by an enzyme
activity reducing agent or an enzyme inhibitor. Preferably the enzyme inhibitor is

an amylase inhibitor. Amylase activity is inhibited by low pH. Therefore, according
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anhydri de, n-hexadecenyl succinic anhydri de,

n- oct adecenyl succini c anhydri de, noctenyl succinic
wa@ehgdedede, n-tetradecenyl succinic anhydri de, PEG820E/050051

succi ni ¢ anhydri de, octenyl d8-succinic acid and

branched butenyl succinic anhydride. The preferred

anphi philic starch used in accordance with the present

foMehbS&tlmiefit Bf AfelBsnt SHCAHPAL e ThAHGitiod Rfcludes an enzyme
anphi philic starch is the primary release rate

aedimity a¢duicg apgantuchrasichic agidi pishtic addoptiangaeid, fumearic acid,
first ect of, the present j.nventipn. Pr.eferabl t he

R BRI aBle, SR B o Y BB R Ryl
dibl @ragen phbhatdadodhk likkg. ﬁg@fﬁa%ivelyﬂt}ﬁad‘oiﬂ[ﬁiditﬁfn, miy_hﬁlclude an
exci pi.ent . does not inc¢lude xanthan gum _a conventiona

rEmsiinkifitpe peckicas asseepls 4 2cRpah Pheseommige, tepdaminstat,

54
SXebRI eRtoiost REdRLESEREIL Nventi on preferably does not
I ncl ude 5opéﬁysacchgr?§€l In a further enbodi nent, the

exci pi ent according to the present invention does not

' e..an. t le.of cr - | J nkKi A e ..
R P PR RORBR i YFIRIPE o R0 gl BB cimg geenes
arages tompatiyle lwitdr 41 y3ive agaitallys edhe myighhdisparze/within the
anyl.ase. I ase breaks down naturally occurrin .
SIS GBS thE DU R | JaLERR faund st some active
%ﬁﬁavdra dn0roPsSn BIed PREM T 281dUSRS 8n SWRHUABLL Beridd bNRMEN This
the starch used according to the present invention has

Bewlt hedtuchegtive teengmmpnasebe inckidefljin gpmposigoat whighgaclude an
20, AES RS o o LS LEARLLAA SELURLENN, L o
include ghledpegtishedgadlapnantine oral cavity. Further anyl ase

I's secreted by the pancreas and works on degrading

starch when the food | eaves the stomach and

As alluded to above, another aspect of the invention is the formulation of gastric-

retained controlled release excipients. Surprisingly, the excipients and compositions
described in the present invention have the property of floating in aqueous fluids.
Such excipients and compositions are therefore suitable for carrying and dispensing
active agents which have an absorption window such that they are predominantly
from upper parts of the gastrointestinal tract. The gastric-retained or
hydrodynamically balanced delivery systems are used to retain the dosage form for
prolonged periods in the stomach, thus improving the retention time of the dosage
form in the upper part or start of the small intestine, where many active agents with
narrow absorption windows are preferably absorbed. The following active agents
have narrow absorption windows and they are best absorbed in the upper parts of
the gastro-intestinal tract: ciprofloxacin, gabapentin, ranitidine, cefaclor, acyclovir,

cyclosporin, benazepril, ferrous sulfate and cephalexin.

These active agents may be formulated with or without an enzyme activity reducing
agent (such as citric acid) so as to reduce amylase attack on the excipient matrix.
Where the active agent is only absorbed from the upper parts of the small intestine,

the composition preferably does not include an enzyme activity reducing agent.
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enters the small intestine. In the fed-state, that is,
shortly after food has been ingested, the stomach wl|l
wa@onsasw74 ood and sone anyl ase whi ch acconpani BCr/GBe005/050051
food into the stomach fol |l owi%rg mastication. In this
state there will be a low | evel of anylase activity
within the stomach, although this activity will be
restricted by the presence of the stomach acid, which
inhibits the enzynme's activity. The anyl ase activity
The buvyaseyorfabh emipientseacnegiimgtobthe pitesenh éW‘fea@,me& gstoglt e,
Iéh%%?féaéhmemo?%&cgere FS | Ioevree i me: ngdlftlgo?)tflgas %eneratlng agents.
"EH9/da3 $en b €6€ BenitdIrch bewith @llfﬁiﬁ.’[heowecﬁhtanﬁs i ltied stoﬁﬂBB b e
or other dosage formis.s | owed by a patient, ver
gepeiRfce? g% PvéeﬁaEIYquo%m%m iveizes EqnenEaRpEtPdhe gfatsix and

Bk VRe BaBe Fhten &S BbatC A% plisSo OER %E@érwng 5%6:919@1&1@@1d@y

chewi ng of food and the saliva is then swallowed wth
ot dika sadmcasbenaik . sedivme bfcedmam, galeine earberash, sodium

%gc?{eeiat%gnaté &o%%sgﬂl}gggg o W SV kQ‘é@Qmﬁf&PﬁEe Sodium

ate a negl1 g1 bl e anmbunt of
sethbivalfind hdd He lﬁmarhemgds gtndrinengsagratst avivkre g apon seaction

litt]e or | ase agtivit
b it o B bR B HifctbBI gD i P PR o EEMEV gy pibe acid
rﬁa()pﬁéﬁﬁldd@d MUWVRBESRPpBHitidn, ab disCaB@SbENE SdTBY buitable for
i ntestine. Anyl ase degradation of starch can be
inflavienpefart &f anehtervesesns grngseyating conplednsiife ciire poidy gpalic

ARH YL RGc 38N rRfic 30 M AD I Lfts. Preferably the
enzynme inhibitor is an anmylase inhibitor. Amylase

activity is inhibited by |ow pH Therefore,

1? C%%égl?lxg { q%o%g err%egéjc{ﬁ%ggltgtgﬁg él::;f-g ab?es Elntthe Iprr]c\:/s%Irllge otn 4n acid

over an extended period of time, and such active agents should not be administered
in excipients which include an acid. In this case, the excipient may still include a gas
generating agent which will react with the acid in the stomach, in otrder to enhance

buoyancy.

Where the active agent to be administered is (a) unstable in a composition which
includes an acid and (b) is preferably absorbed in the upper gastro-intestinal tract,
this active agent is preferably administered in an excipient which does not include
an acid but which does include a gas generating agent which will react with the acid

in the stomach to generate gas and increase the buoyancy of the dosage form.

Where the active agent to be administered is (a) stable in an excipient which
includes an acid and (b) is preferably absorbed in the upper gastro-intestinal tract,
this active agent can be administered in an excipient which includes an acid and a
gas generating agent which will react with that acid to generate gas and increase the
buoyancy of the dosage form. Alternatively, such an active agent can be
administered in an acid-free excipient which includes a gas generating agent which

will react with the acid in the stomach.
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activity reduci ng agent such as citric acid, succinic

acid, tartaric acid, fumaric acid, maleic acid, lactic
wa@edod/pomscor bi ¢ aci d, sodi um di hydrogen phosphetBGB2005/050051

pot assi um di hydr ogen phosphat@-and the |ike.

Al ternatively, the conposition may include an enzyne

i nhi bitor such as ascorbic acid, acarbose,

phaseol am ne, tendam nstat, naltose, naltotriose and

nojirinmycin. However, it is inportant to note acids

Whererthg eetivesagenthase wideiabpesptioa wistlony, sageatrsteation phithe

ibl.e w al l. act | ent ' ,
GRERc ol M B2 bF oR0RY nlcdle 0B AL omitted
vitlese Rignifivaenidso nf abdorprasn. bNenertiodesd, it haly remaim desirhbe to
.agents are unstable in the presence of acid over an
B TscR LA BLABY ats B REOArIA" FRarPatible vtk fhyectve
RN S et Ekaﬁnf;Elgg bisQ el dge£ORRASH hiRNSwikiablorption window
i'ncl ude an aci d. anpl es of such "acid-sensitive"
aadtwhieh atpeahisgrhedghtfiughauthidle @astrenintestinal ttagfanglgde: propranolol,

Nt N;s- 1 I b .
ARAPAEMERARE AFIERIIE, dofhud SR Pl raming
dpdaphemratiae ned epbatrmel 'Base adtorsgensarppehdrgbly formulated
Surprisingly,.the excipients and conposition .
L&D RS S TR AE T hIR AT FOR AU Pb: s af fhy active
4fnf inaat phgehte SR, f | Ui ds. Such exci pients and
conpositions are therefore suitable for carrying and
di spensi ng active agents which have an absorption

WhBdaWe SHER nggﬁ{ hﬁsm%id%ra%,s@fgﬁigﬁ@iﬁm lb}(}lé [ HDALRPRY an excipient

parts of the gastrointestinal tract. Tr N

wlash tiaudee raiagidd 2lprorpyelr odymaningsdd by W@ cempdstibwer y
systenms are used to retain the dosage forn1gor -
BB TP TG O T RS BTN 4 FIEL PRIRSEHOR £ “pnbivhilic
statenin eichi 4 B@mpbsititis tHo iRPesed proportion of amphiphilic starch
present means that the enzyme must degrade mote of the excipient in order to
release the active agent dispersed therein. In such an embodiment, the active agent
is preferably still uniformly dispersed within the excipient. Degradation of the

amphiphilic starch takes longer and so the active agent is released more gradually.
Such an excipient is suitable for administering galantamine.

The present invention further provides controlled or sustained release excipients
and compositions further comprising hydrophobic materials, along with the release-
retarding amphiphilic starch. The inclusion of a fatty or oily component slows the
hydration of the starch molecules and consequently the viscosity development, thus
allowing the slower erosion of the starch matrix resulting in better release retarding

efficacy.

Examples of the types of hydrophobic material which may be included in the
excipients and compositions according to the present invention include fatty or oily

materials, such as vegetable oils and, in particular, hydrogenated vegetable oils. The



10

15

20

25

30

formin the upper part or start of the small
intestine, where many active agents with narrow

wabmsnmeron wi ndows are preferably absorbed. TPeT/GB2005/050051

foll owi ng active agents have ldarrow absor pti on wi ndows
and they are best absorbed in the upper parts of the
gastro-intestinal tract: ciprofloxacin, gabapentin,

nﬁﬁbgérﬁtéaeoﬂscaﬁaaaé He ty ?@Y(ﬁlna\ﬂ dils BYet ASPThIEd States
benazepril, ferrous sulfate and cephal exi n. These

Bearmpeopeyan tspeiigations | the m@sape%few: Rnex argjhyfengenatad
&QMQ oagﬁl ydi e%%?%‘a&gr ?? rcg%elﬁ%%d rglotl n%l hy%ro enated

S0 as to re amyl ase a exCi |ent
n?@rbem(oﬂ Vﬂ&recatdpéesaﬁtdthe le;gleds;thdbt;c ﬂﬁsﬁnﬁ%%bﬁdyﬁa&&ﬁ’ﬁployed

er arts of e intestine, the
'eofﬁfa P Vﬁ%%wg&lﬁy sge ﬁswl A53e SRR AfsAgate,
nts
RGhivnY steAHC :gg'g ﬁgﬁﬁhogngte Elcﬁlloﬁgsé %e%l?&é}zle

according to t esent 1nve

pHmitostoyrare yneslarm bbamrgbsrcouéds byntﬂaleo@dmd stieanyl altolyals

generating agents. The gas generating agents react

with the aqueous contents of the stomach to generate a

bas enyisagké tiadlaypleatibost ¢l ox fag.cohippngAs @athe irtlhdapipetie

in.the mrix and all ows the dosgqg formto flopat di
Bmpas” F°‘§‘885‘88ﬂ5e}“a”ﬁcﬂ'gjﬂ‘3§%m‘ fBFSIEY BB HIRafissording to

{hickre 2adinven 68 txmtyeor fadicumpbhemt RO epresdh GbUB130%, 35%,
car bonat e, sodlun1 yci ne car bonate, potassium

H'%eatP00a08% el tbei $7) SUgEingsHrAIAR SORTRE e, sodium

nmetabi sulfite and the |ike. These gas generating

agents evol ve gas upon reaction with acid. This acid

Gawdaeion#iecoamqsitmne sentailiing bﬁ;e os faytyas@bstamtcts@enaially ehffer from
hhe.a be ;i ncl uded

BB B Lol R HOE or e PSRt S T lopary

dlffumanaileteﬂg&ﬁébf t}gaad:‘tugei&ﬁf ﬂafsh]lﬂl@g(iﬁ) dRkRr kdilitkl@elease rates.

jtric acid, malic acid, fumaric acid, tartaric and
ﬂzﬂé meags, thaéﬁtdls Rk ppssible @ obtain a near zero-order release using a

composition including a hydrophobic component.

The co-processed materials of the present invention do not suffer from this
problem and exhibit nearly constant release of the active ingredient. This effect is
due to the presence of the amphiphilic starch which has the property of erosion.
Thus, combinations of amphiphilic starch and hydrophobic material can be used as
excipients for formulating controlled-release compositions of a variety of drugs.
The starch may be present up to 75%, 70%, 65%, 60%, 55% or 50% of the total

weight of the composition.

A significant advantage enjoyed by embodiments of the above described aspects of
the invention is that they can include in excess of 50% and, preferably, in excess of

60, 70 or 80% active agent or drug.

Additional protection from amylase and other chemicals in the stomach may be

required to fine-tune the release of the active agent from an excipient ot
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As nmentioned above, sone active agents are unstable in
the presence of an acid over an extended period of

wo povs/09mmd such active agents should not be  PCT/GB2005/050051

adni ni stered in excipients wHch include an acid. In
this case, the excipient may still include a gas
generating agent which will react with the acid in the
EIrpBReon AdRofdiflE o HHR SHRNANEBrAUON AMNE Yne YRBLRIAAR, the
active agent to be admnistered is (a) unstable in a _
cuRprRsiian may WAYcn ¢etic deatingivhich @retaers thy exdipient and the active
r I r I r 0-.1 nt I nal.
el le AR JRH ey WBREE pHASHH th TrRSddcBRined poct of
thie gaxeoiptestihalwhice hCdalxsgsrudtthisngpeisie vadll lavinch Md widelyClyed.
oes Jinclude as generating agent which will react
'?a“tfﬂplfh@ %fBF‘Bﬁi %aieﬁglsrs}%mrmasn@%ﬁékléf @olyawvhplgohol, a
o |
DR LR PARER P UM SIS el Jf
eleinpiigdtunshiucited fattyuabed onderaaitiste slmae¢h) is preferably
absorbed in the upper gastro-intestinal tract, this
active agent can be administered in an excipi ent which
Anghnifitaat advaaeigd olREcipiedbsSingRbEIdahteNgitR g invediiciswhid they
regct wwth that acid to generate gas and, i ncrease the
BRRFLGARPrETsIR ﬁéﬂ%&@&@éafl g\"'rﬁmPAPXeé'rIH&tﬁ“i‘}Bleﬁd“&ﬁfé‘ﬁe ¥ifh an
A%k ¥BerU8 Blrefadd) saiAdldMaSE fbeds b dﬁ@gta&wln%'rt:{s% ot, if desired,
exci prent which includes a gas generating agent which
R Wet eredtgigraiulatianh dbadad thet thhexepisrhermppdteny ingccordance
e ~ S i 0 -
5 S99 P Sp R IE B L0 M 08 e owing powders or
graguied repdats, themgpatrtheilglssuedeo ase ngthageagarsdon bftablets by
mtted w thout hsi. nifi t loss.of. absorption. . d
Srheomeresagn tpqigirsy JaBlck 92RR0 35PE *5 IRreiH i rgordance

- aith dhapreadhtdfiydndiva dafiRnfdiytailrof thE @ivadedhel hssoSiated with controlled

conpatible with the active ] ) _ )
or sustained release compositions in accordance with the invention, depending upon

their exact formulation.

Solid pharmaceutical compositions in accordance with the present invention can be
in the form of tablets, an extrudate, pellets, powders (for example, for nasal
administration or inhalation), granules and suppositories (rectal and vaginal).
Pharmaceutical compositions in accordance with the invention are preferably in the
form of tablets for oral administration, including buccal and sublingual tablets. The
most preferred for is tablets intended for ingestion and capable of releasing active

agent over an extended period of time into the gastrointestinal tract.

The compositions and excipients according to the present invention are preferably
sufficiently compressible that they can be simply mixed with an active agent, to
form a sustained or controlled release tablet. It is envisaged that such tablets can be
prepared by the direct compression of a mixture of active agent and excipient, or by
the compression of a granulation formed by wet or dry granulating the excipient

with an active agent. The tablets may be subsequently coated.
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agent in question. Exanples of active agents which
have a wi de absorption wi ndow and whi ch are absorbed

wo osglsout t he gastro-intestinal tract incl udeCT/GB2005/050051

propranol ol , diltiazem nifedBpine, pseudoephedri ne,
di cl of enac, netoprolol, gal antam ne, chl orpheniram ne
and ephedrine. These active agents are preferably
formul ated with an enzyne activity reduci ng agent, so
as to prevent rapid release of the active agent in the
Phewblte casy inglngle additiopplephermpecusicelj axsipigpen ot haenvenpipdd
Nt | t S unst ahl e . xcipi.ent .
TR B AR BB 1ot ARy a5 PBpgyios s

I NC can maxi’m s
asdbmingagears) flavddriang penpl belkilg @eh@Widrofeddraqivel and

active agent and a high proportion of anphiphilic
%‘f‘@&‘%‘ﬁ?’ “I%ﬁpgf&ﬂﬁlaée'corrposi tion, the increased

proportion of anphiphilic starch present neans that

the enzyme nust degrade nore of the excipient in order
Acapullegancbe manafariuged, {8led twith & pempedtion ecwirding Ito tseiptesent
; ' e 1ve. t 1S f.erably still
e R e e
gipropraataephipehi tomopetans hntl akastivongat. and so t he

active agent is released nore gradually. Such an
excipient is suitable for adm nistering gal antam ne.
BideRIQEEHE fJ)f‘lYS%ﬂh'CQBipfeHEst DRI c R SVsESS a_QQ(_WdEr@ do8fle Bresent
sustai ned rel ease excipients and conpositions further
epeprasinglydp yricostismlineneellalosel gslatial polyvingl pyredlidone, acacia,

[0 hi phi lic stanrch. The inclysion of
LSRG b A AR i S o el S Rl
stide.ch nol ecul es and consequently the viscosity
devel opnent, thus allow ng the slower erosion of the

"starch matrix resulting in better rel ease retarding
‘According to the present invention the alkenyl succinate starch may also be used as

a binder and granulating agent.

Lubricants and glidants include talc, magnesium stearate, calcium stearate, stearic

acid, zinc stearate, glyceryl behenate, sodium stearyl fumarate and silicon dioxide.

Preferably, fillers and bulking agents for use in the excipients and compositions of
the present invention include dicalcium phosphate, microcrystalline cellulose,
starch, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, calcium

carbonate, dextrates, dextrin, dextrose, sotbitol and sucrose.

As suggested above, the most preferred form of pharmaceutical compositions in
accordance with the present invention is a tablet intended for ingestion and capable
of releasing an active agent into the gastrointestinal tract over an extended period of
time. It is preferred that such tablets are formulated to release their payload over a
period which allows once daily dosing. This period will vary depending upon the
properties of the active agent. For example, it can be advantageous for the serum

concentration of certain active agents to fall below a given threshold for a period of
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ef ficacy. Exanples of the types of hydrophobic
mat eri al which nmay be included in the excipients and

W@ 0up0%96v4 ons according to the present inventiBET/GB2005/050051
include fatty or oily mat er r 4fs, such as veget abl e
oils and, in particular, hydrogenated veget abl e oils.
Thehydrogenated oils include the type 1 and 2 oils as

PRI hd\&s b @l 28l alagHl BNativae apogivate wREEildth&atdsoside
the nost preferred ones are h¥drogenated cott onseed

mpponifp iy angdpesoshide ditirtep pnd fonthessgerhst isleagss eregshorter
gdh%% enah e soybean oil . The exanples of other
ropho c Subst ances t hat may be enpl oyed in the
present |nvent|on i ncl ude sodi um stearyl fumarate,
al ci nesi um stearate, gl ryl .
$ B fgéﬁ abﬁvccgmo%m%sgf & e)§c|e§,sg%$/ %f’/o)gnd preferably, in

BRkJE 5L 2OLABEY, Bk iwlvrmgttyq:eere%ﬁy tAE REERlaglhd is
and stearyl alcohol. It is envisaged that a pIurallty

Gspespqd f(bFO‘fg&‘PPS/tchﬂ?ﬁWt for ggaflugbrelades prddg expipiang degrades or
c‘ﬁ&ﬁke%kﬁ@é s and conpositions in accordance with the

pres I nvention. According to the present invention

t he 0|Iy or fatty conponents may be present up to 30%
élg %es /o) %i%ﬁ:/{lelc [ arggs;é tol];IS ??rlég%s 1%\8:r1]1 1%{12%%%&& 4 %amgsi, anti-
ihﬂt&m@@t@&hamms,g@ﬂeﬁﬁlyldﬂaﬁaué fcefebldl @il id?€ peripheral

di sadvant age. that the erosion of the matrix is

vasadiaders, pEnifagves H%ﬁgtéromrsr PRI&IARIGa HOPlaRAt: Hii-pisfamines,

15!9411@5 U8 o ARdrah &S Wt u%' 19\’14%5n£1%£5%%£ Al %Qﬁﬁeal

rate Thi S rreans t I S not possi [ e tO tain a

meazrraZensoaotlaegmaledh@gserasr@dlhgora, antirgrolsyithnaas, amehyplicregsive

c? u é’ eragcpclg?l tnctors 2 rr}lelnrt ine tr atrne tfgrgnctesgae% st ot glltlsi of
rhg presen I nventi ongéo no ? %F l‘%

thrombotic drugs, analgesics, anti-pyretics, hypnotlcs, sedatlves, anti-emetics, anti-

nauseants, anti-convulsants, neuromuscular drugs, hyper- and hypoglycemic agents,
thyroid and anti-thyroid preparations, diuretics, anti-spasmodics, uterine relaxants,
mineral and nutritional additives, anti-obesity drugs, anabolic drugs, etythropoietic
drugs, anti-asthmatics, bronchodilators, expectorants, cough suppressants,

mucolytics, drugs affecting calcification and bone turnover and anti-uricemic drugs.

Specific drugs or active agents that can be incorporated into compositions in
accordance with the present invention include gastro-intestinal sedatives such as
metoclopramide and propantheline bromide; antacids such as aluminum trisilicate,
aluminum hydroxide, ranitidine and cimetidine; anti-inflaimmatory drugs such as
phenylbutazone, indomethacin, naproxen, ibuprofen, flurbiprofen, diclofenac,
dexamethasone, prednisone and prednisolone; coronary vasodilator drugs such as
glyceryl trinitrate, isosorbide dinitrate and pentaerythritol tetranitrate; peripheral
and cerebral vasodilators such as soloctidilum, vincamine, naftidrofuryl oxalate, co-
dergocrine mesylate, cyclandelate, papaverine and nicotinic acid; anti-infective
substances such as erythromycin stearate, cephalexin, nalidixic acid, tetracycline

hydrochloride, ampicillin, flucloxacillin sodium, hexamine mandelate and hexamine
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probl em and exhi bit nearly constant rel ease of the
active ingredient. This effect is due to the presence
wobosshessanphi philic starch which has the propePtHGBL005/050051
erosi on. Thus, conbi nations-df -anphi philic starch and
hydr ophobi c material can be used as exci pients for
fornulating control | ed-rel ease conpositions of a
uﬁw nehralépiEsdru h@cﬁta@rmﬁaﬁﬁymb&a%@&emémm ph®, 75%
65% 60% . 55% or 50% of the total gﬁ; of the
%ﬁﬁ@ﬁihpﬁo‘#’x‘wfs #lglﬁm EEbanasg ishivagaliets, shlegpipmazine,
LIRN c C 2
R R LR, PRONG AR bR ATRE o Rlricp T dpgproritine
anbtocljoed € ialp ryminemnexds s thylinffka mife; een @)% eaeduisweimulants

agent or, dr Addi ti gnal protectiaon froma Ia e and
%{%ﬁéﬁs “&ﬂ’ib’ﬂ-?ﬁ%f‘é“f"’n P{hﬁ 3¢ 6E%Hﬁﬁﬁ§f PP Ry en R p tamine
§ifae $iEnp Q2 hfleaFACo Mok 18 1 RGRIs MBI QGRRE shEN an
exci pi ent OfCOﬂEOSItIOﬂ accordlng to the present

B

dlﬂb@fhyrimﬁmnpndl eydmsdiienehiprphentamingrs hiomphenifamingeant-
@nﬁml%lu\xlgg SORLE BE VY wncpﬁlqgsgshﬁn&lp&m@(m mee@ at@@%mg,
the active agents untll the Coating’itself pbr oken
diovm! sqitemhenlbbyrcimte nptreciewtabwppﬂmdexpawchoafs ztshterblc acid, alpha

f
%%3% Iop gﬁlgltnggﬁazlndt ! agi[oxg(%ogrgt% gé]asén*%dé% : rtug«B F%&n&t({el?yc\p’emme and

&phet‘ﬁcu@htt&; @ahigsndfecting lthkdﬂlyﬂﬁh y¥ithe/headt azhals ,veﬁapamﬂ nifedipine,
@glyacr | ate, a polynethacrylate, a cellul ose. or

[ EPoRE oA mids Frepymide, 6ﬁ=tymltg~°éréatar9§a@19%nat8é&ate and
(fllﬁhdeneaélh&nﬂEe deUds AL e HeNBL8QEne &F wpgﬁ'eﬁgls@ Bich as

aavant a excipients in accordance " w

PWW%&Y@@@Mt e ﬁweéaﬁlnb@lmplpésm meehyéqlnpa phmnolol
I t ti-v
lgﬁgogﬁoﬁgfep cg%t%grﬂ héh rgB%ﬁr e; uset aB}Mé% Ere% eéL? of Y n%lgrame

nt to e SUSt I ne se
wtrpls esRitoningy druigh affee:lrrged),agulablhty of blood such as epsilon

aminocaproic acid and protamine sulfate; analgesic drugs such as acetylsalicylic acid,
acetaminophen, codeine phosphate, codeine sulfate, oxycodone, dihydrocodeine
tartrate, oxycodeinone, morphine, heroin, nalbuphine, butotphanol tartrate,
pentazocine hydrochloride, cyclazacine, pethidine, buprenorphine, scopolamine and
mefenamic acid; anti-epileptic drugs such as phenytoin sodium and sodium
valproate; neuromuscular drugs such as dantrolene sodium; substances used in the
treatment of diabetes such as tolbutamide, disbenase glucagon and insulin; drugs
used in the treatment of thyroid gland dysfunction such as triiodothyronine,
thyroxine and propylthiouracil, diuretic drugs such as furosemide, chlorthalidone,
hydrochlorthiazide, spironolactone and triamterene; the uterine relaxant drug
ritodrine; appetite suppressants such as fenfluramine hydrochloride, phentermine
and diethylproprion hydrochloride; anti-asthmatic and bronchodilator drugs such as
aminophylline, theophylline, salbutamol, orciprenaline sulphate and terbutaline
sulphate; expectorant drugs such as guaiphenesin; cough suppressants such as
dextromethorphan and noscapine; mucolytic drugs such as carbocisteine; anti-
septics such as cetylpyridinium chloride, tyrothricin and chlorhexidine; decongestant

drugs such as phenylpropanolamine and pseudoephedrine; hypnotic drugs such as
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by wet or dry granulation. The fact that the excipient
conpositions in accordance with the invention can be

w@emgioghsdt i n the formof dry and free fl ow ng pomd8e®s/050051

or granules renders them partlibcul arly suited to use in
the preparation of tablets by direct conpression
techni ques. Tablets forned using a conposition in

ACRIBFAFRNGR 29 d fhd MieraPERSE Nl DNEDht QRS A0 P¥bnMthaHe
t he advantages associated with controlled or sustai ned

thepelatseheasmnrrd¢tid dmigs syrhaasdorrdanswplyte.Holipacidrapd ealcom
ependi ng. upQ heir_exact, formul atio Sol i -
PREPRE A0 PRaR i bR RSP Bl M Bht llopafb i prgbenccid
@il@fiedtionl Tk tihg agertabudheasi Biph diphbaites, @fg. taldr6tidte, @iidronate,
extrudate, pellets, powders (for exanple, for nasal .
HERATAPIEr 1pTdE0Pase: telAERnats, lofrorptaprd alondsrpate; and anti-

AARRAS b £ Sud 9sc;c%kyéag%¥agéagéﬁibif’d}é m@as&ééepg,' rivastigmine,

conpositions I n accordance wt e Invention a

prefeambalantamidee f orm of tablets for oral

adm ni stration, including buccal and sublingual

tabl ets. The nost preferred for is tablets intended

Moke druge sk hotivesdpdnoapiaibh areofantriaea Sonhcagidrtongrat

over an extende eriod of tinme into the .

fgagglw%t??ﬂse}gefsﬁgaﬂfﬁeaw; thﬂfé‘VWF‘ﬁ‘fi&n%“té‘ﬁﬂmt limited to, H,

R¥EG1BE %m&goxﬁ&@,o;rm_m&padaﬁg%sies,eé_&nsvasQMQM%C%, PEftides or

preferably sufficiently conpressible that they can be

ptiongnsys hetrmedesnanti-migragng 1geatsagethicoagulanit agents, aistra¢tiveagents,
- - e.tablet..lt J 2nvi saged that.

Sl AR E %S BARE AR Bl ch e AR RN BBl e

dfermtheapyagened, seddtiveg aageriophsdcse poisgigbnidinsoandidiuteie agents

SRR 32, 0 P e RO Bl Bl i
iaabldii& famytidiae AoRSEOYHE HHnYdifQabEddibREnifalBie ngRitone,
i ncl ude addi tional _g_hgr r;aceut I ca eneiX'Ci' pi enticsiujgfr a. emvcin
e Biyafidine, zaltidine, erythomycin, penicillin, amp , toxithromycin,
clarithromycin, psylium, ciprofloxacin, theophylline, nifedipine, prednisone,
prednisolone, ketoprofen, acetaminophen, ibuprofen, dexibuprofen lysinate,
flurbiprofen, naproxen, codeine, morphine, sodium diclofenac, acetylsalicylic acid,
caffeine, pseudoephedrine, phenylpropanolamine, diphenhydramine,
chlorpheniramine, dextromethorphan, berberine, loperamide, mefenamic acid,
flufenamic acid, astemizole, terfenadine, certirizine, phenytoin, guafenesin, N-
acetylprocainamide HCI, pharmaceutically acceptable salts thereof and derivatives
thereof. Other agents include antibiotics such as clarithromycin, amoxicillin
erythromycin, ampicillin, penicillin, cephalosporins, e.g., cephalexin,
pharmaceutically acceptable salts thereof and derivatives thereof, acetaminophen

and NSAIDS such as ibuprofen, indomethacin, aspirin, diclofenac and

pharmaceutically acceptable salts thereof.

The most preferred active agents are gabapentin, galantamine, topiramate,

oxycodone, oxymorphone, hydromorphone and methylphenidate.
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nature including, for exanple, lubricants and
glidants, binders, disintegrating agents, colouring

w@ag®ang674 | avouri ng agents, bul ki ng agents, fiP¢BEGB2005/050051

preservatives and stabilizerd/-as appropriate. A
capsul e can be manufactured, filled wth a conposition
according to the present invention, conprising the

B! fHa 8k ceuBEA L Dipb s AITRA0 R ek dibieatsah QBc&HQn&WuIQ Hhvention
appropriate excipient conponents, and an active agent.

®Binrddpde s wiatealsbmblochapgelling agayi ﬁ@dttseraﬂ @Ielected to facilitate the

di
FRERGRES B RSEEYAL ALY aloai HBeR g b A CRBPgUIRYfor
Byd & phiintheBeticalE@pasitioh Gbithed REmCthe gﬂaplegg [Tor the egress of
hydroxypropyl nethylcellulose sucrose and
VG g ITEgTR thsFRrBPO BB Q] ﬁ@nta@haﬁ@aw@g@mommmm formed

08 L SMn DG RO AL TR BLRC ARt snc
inplodel d&)rgaiic saltmagnhss smmsme:a:ﬂmcte, su:@lrs: suchn stdeatrate sucrose,

t t behenat di
a8l Rkl B R TG B POt Bty

;ﬁdlwleﬂgy:a@lﬁiddmlalﬁld@lﬁgle;nh’fegfyeblsuse in the excipients
and conpositions of the present invention include
di cal ci um phosphate, m crocrystalline cellul ose,

BRAG B ti GRLGEAT t%tuomgqo%mdn@%feﬁsver@ drbd b %u&y%g an

sodi um chl ori de, um car bonat e, xtra
deiptieritig admrdsmss aviths dnab'nV@itioan dr byionosé xheﬁeé)owu glgpestsed

20844 e B BT BB BSSH s o e
\ivlsich atcabtisg isi appiad &dtlfe&formp’tgﬁzﬁinl 1(ﬁrbrdéldtoq&paia]lea final dosage
form. The coating can be of a conventional nature, for example it can comprise
polyvinyl alcohol, a polyacrylate, a polymethacrylate, or a cellulose ot a cellulose
derivative, ot it can be formed from a polymerised unsaturated fatty acid or
derivative of the nature employed in previously described aspects of the invention.

The coating is preferably unbroken and can be capable of resisting penetration by

stomach acid.

An advantage of any aspect or embodiment of the invention that includes 2 coating
is that it allows the food effect, which can be patticularly problematic with tablets

which have a high oil content, to be avoided.

The compositions according to the present invention may be made into dosage
forms in a number of ways. Firstly, the active agent and the excipient, for example,
alkenyl succinate starch, are dry blended along with lubricants and optionally
diluents and compressed directly into a tablet or the dry powder blend is filled in a

capsule shell to achieve controlled or sustained release of the active agent. The

alkenyl starch may also be processed by granulating it with an alcoholic or a hydro-
alcoholic solvent in order to obtain granules having better flow as compared to a

dry blend.
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of releasing an active agent into the gastrointestina
tract over an extended period of tine. It is preferred
wo bas/ogwseh tablets are fornul ated to rel ease tP@r/GB2005/050051

payl oad over a period which-aBlows once daily dosing.

This period will vary dependi ng upon the properties of
the active agent. For exanple, it can be advantageous

for the serumconcentration of certain active agents

to fall below a given threshold for a period ofa few
Inousesond embedynedd, { poredqxltdend ofCthieditkenflesueting @tsearch and the

vasodi |l ators i sosarbi.de nononitrat i SO orb

FIRS pHeY ase %{ﬁfag%\?la%eﬁe“géh 2 2gE0PE) @@@g ahverRs dlfglpohc
RBFenPesd Afied baBw dlﬁ@ %Q akied ghinule% aBd ﬁfe%%ﬁ‘;@d that lubh&nts
conposition conprises in excess of 50% and,

andesnsionnlly, dilyenteandeeampyeswd intptabletsgopfilled: inveapaesnt by
éﬁﬁ;gﬂhﬁ% RLefkanal lerméJ‘&sﬁg%zjoy graﬁ HB e§h itslﬁ?trelsge(ieahe control

ut the excl pi ent r gr ease as
tbm tlpn ehtetsj@gmadlés addltxdmasmchrg rpatwelsr aﬂi@ssb@ gfovdr Ths flow
suitahle in, the ent invention include
Iﬁﬁ?ﬁ@Fag the FrRYley 5 A st ances, coronary

dil ators, cerebral dllators peri pheral vasodil ators,
antiiinfectives, Eﬁychotroplcs anti - manics,
It thitdzamebodimant, alkesylsnreinate staasdnisidrp blended ongeprogessed with

i &%“E& ﬁ% gaelhe t& Be 59 1 1%1%399&&1 ‘is?n g‘{l]ta{nggg)%rﬂfchsqgjch and a

ant'i -angl nal drugs,
landtq»plmblidwgddnpnmx aht |celfgtpeerstdmmeaa1§relngb,1t improved flow

vaso ons ICtOf and mgrain a
RIgpsttics 8gul}e grenules a com@ue% ) tohr?bc%f’tbﬁgiFugse co-processing may be

cﬂﬁﬁhgr@:hmﬂamﬁﬂﬁ/ithﬂ)ﬂaq&écﬁﬁ aloyipslit 610Shydi6 didddhels solvent. The
anti-enetics, antinauseants, antl-convulsants
GPepROSFATEBLARA AISer RegRE T aRsd in the, Bressass fARAGTIRe Agfdkt s,
thyroid and anti-thyroid preparations, diuretics,

anti-spasnodics, uterine relaxants, .
The following examples are provided merely to illustrate the various aspects of the

invention and to assist in their understanding. They should not be construed as in

any way limiting the scope of the present invention.

The examples cover all four classes of molecules as described by the USFDA’s

Biopharmaceutics Classification System (BCS).

Example 1
This example illustrates a controlled release composition containing Indomethacin
(a class-2 drug, highly permeable, low solubility) as an active and starch sodium

octenyl succinate as a release controlling agent. The composition is illustrated in

Table 1.
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m neral and nutritional additives, anti-obesity drugs,
anabolic drugs, erythropoietic drugs, anti-asthmatics,

whemsoywedi | at ors, expectorants, cough suppr essBei/6€B2005/050051

mucol ytics, drugs affecting-d8l-cification and bone
turnover and anti-uricem c drugs. Specific drugs or
active agents that can be incorporated into
THHIPOSitions in accordance with the present invention
include gastro-intestinal sedatives such as
met ocl{dpgeediemtsand propant hel i ne broni de; antmgythd
such as—alumraum-t+risteate—atumnum-hyeroxhge;
ani t | dPREPSRACE; et | di ne; anti-infl amat or ybsct?r ugs
such 3stbeBYAiaE S&6Ke suddl@OET haci n, napr oXe3n7.50

| bupr of(erEmkd U1 2438! afpplied B elepdserapk)dexanetihasone,
pr edni : lator

drugs |SHAASSHA€eryl trinitrate, isosorbideé>
dinitrate and pentaerytnritol tetranitrate, peripnera
and cerebral vasodilators such as soloctidilum
Vhaoathadecomprised thofalloplingstapait e, coder gocri ne

syl e cl an averine and nicotinic

lLate, pa [ ¢ d;
e RPNl B o BRB e SafEnf i 1t ched Fhiiugh
st eargfi0anice@phaklexi n, nalidixic acid, tetracycline
hydrochloride, anpicillin, flucloxacillin sodium
hexarfrAgumesierspts s satreRes HFPRE? P IMEP8 mesbur ol ept i ¢
r UGSpSblfelds 8B stk Ul AREPRMe MI@gEpam  termazepam
amtryptyline, doxepin, lithiumcarbonate, |ithium
%ul f atablete Weer prropaesiedearsinghilorh daundiegolingi f | uper azi ne,
fl uphenazi ne, piperothiazi ne, hal operidol, nmaprotiline
hydrochl ori de, i m pram ne and desnet hyhm pram ne;
Tlantabkits werevtestsd $b1 divdohutich RUCHP-dsappeiays, pHechiset peed was

ephedrin epi nephrine, isqgproterenol; anphetan ne
pa end ths fﬁﬁ‘gﬁ EPRIRYRE wféﬁam q_frnh@éPhaagB}lﬁrrsP%rﬁ-%

Olsbdlatisn edbufts 26l MGV ArAM e, di phenyl pyrali ne,

chl or pheni ram ne and bronpheni ram ne; anti di arr heal

Q

Table 2
Time (hours) % drug dissolved
1 5
2 13
4 30
6 46
8 61
10 81
12 95
Example 2

This example illustrates a controlled release composition containing Gabapentin (a

class-3 drug, low permeability, high solubility) as an active molecule and starch



drugs such as bi sacodyl and magnesi um hydroxi de; the
| axati ve drug, dioctyl sodi um sul fosuccinate;
wodosiovdeonal suppl ements such as ascorbi ¢ aci dPCHIGBR®S/050051
t ocopherol, thiam ne and pyri28oxi ne; anti-spasnodic
drugs such as dicycl om ne and di phenoxyl ate; drugs
affecting the rhythmof the heart such as verapam |,
JYdiBfl ioRteRf) sudtinh et QNdeleRSOEGH NI Eifhentl BBRYS @U@ mpressed
bretyliumtosyl ate, quinidine sultate and quinidine
drasepnBrecorpeddon salluitratedhin Trdadnent of hypertension
such as propranol ol hydrochl ori de, guanethidi ne
nonosul phate, nethyl dopa, oxprenol ol hydrochl ori de,
Tayd¢ 6pri | and hydral azi ne; drugs used in the treatnent
of m grathe-such—as—ergotamne—drugs—atfeecting
coagul| dB8F§diEntSt bl 0od such as epsilon ani|f98 ic
aci d arghAp&f@n ne sulfate; anal gesic dr ugsj4ugh as
acetyllsalicylic acid, acetam nophen, codeilne
phosph&tarch sedisimectenyil satanatoxycodone, di HyZ¥83ISodei ne
t art r at(€*Emgrct2688none, nor phi ne, heroin, |nal buphi ne,
but or phanol—tartrate pentazocine hydrochlioride,
cycl azdcrsreel Phi di ne, buprenor phine, scdp® ani ne and
mef enam g @G stharAt0L | - €PI T EPLT T UTUYS SUCIT [@5g PHETytor
sodi um anél sodi um val proat e; neuronuscul ar] drugs such
5 as dantrol ene sodi um substances used in the treatnent
,gf di ghet es sucg ES tE’l but am de, di sbenase gl ucagon
homehad sorerrped ghe (RO IPH SRS treat ment of thyroid
ol andGelyiplnis ! 9t0h SHGAnASCtbhiyl iSO Y LD ER oo cLINYErepafiRd
and propylthiouracil, diuretic drugs such as
f ur ostBfeusk, 830rnisfemaieslione, hydr ochl ort hi azi de,
SPi 1 oPALAG! Q08 ANGh L AALEHGDEsh nga WL Sh SR el axant
- drug ritodrine; appetite suppressants Suchds
10 F.enf | Rovaddrsief brgpricald Dwetemixph esgeelieri ne

4. Tablets were compressed using 11mm round concave punches.

The tablets were tested for dissolution using the method as described in Example 1.

The results are shown in Table 4.

15

Table 4
Time (hours) % drug dissolved
1.0 30
2.0 47
4.0 71
6.0 92
8.0 100

Example 3

20 This example illustrates controlled-release formulations of Gabapentin

manufactured by using starch sodium octenyl succinate and a combination with
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and di et hyl proprion hydrochloride; anti-asthmatic and
bronchodi | at or drugs such as am nophylli ne,

wo bmspdosld | ne, sal butanol, orciprenaline sul phetBEGE2@S5/050051

terbutaline sul phate; expect@lant drugs such as

guai phenesi n; cough suppressants such as

dext r omet hor phan and noscapi ne; nucol ytic drugs such

Q8 A& -ROGy 81 S30R te@Bbybesf RAd FFdD EfhtaF cgs%ryélfgws g flieum
chloride, "tyrothrici'n and ch exi di ne; ongest ant
mnm@%hwnaéf Ipheﬂgd ypr optheciompossioan drose @doepﬁd;dc Pnby these

drugs such asdic
SHAEPES it e M B wPh SO RRTGE a5 et
inljreed A¢ Aowhadnpgiredsich phopgaiesuch as ferrous
sul phate, folic acid and cal cium gl uconate; wuricosuric
drugs such as sul phi npyrazone, all opunnol and
prgbenecid; calcification affecting agents such as

bi phosphonates, e. g etidropate, pam dronate,
al endr dngteslientssi dr onat e, t e| Bormoulation A| odr|dferirerlatidn B

al ondrilonate; and anti al zhei ney s s, such
acet ylchol i nest erase i nhi bit {rg ?Hﬁ’g donezepa(?'}g/tab)

pvast i @HbaBentt@Cr | Ne and gal ppdsam ne. More draggs or
active_agents which are candjdates for jincorlporation

i nto ¢&tqsossediomsodtenyhccor dapd with the i nyddfi on
i ncl udeypcdmate é@’éEmo:tx 12648} ed to, H2 receptor

ant agcm anatgestcs,——cardigvascutat
agent‘tX§% ihnémq) prgtelns, hor nones, antiﬁﬁigraine
agent g, Bag nt agents, anti-enetic ggents,

anti-hyyﬁ&yﬁpgnge agents, naf£pkic ant agoni §i45,5

chel atling agents, anti-anginal agents., chenotherapy
agent g Cadmalatsteaese anti-neopﬂaéties, pr ost agl2andi ns,

antl dl mrotit o~ anantac Aand + hn 1 ke T\ylpl Ca! dlr ugs

Ur i nTr o uublll E=J wATTU LA 2 T

i nclude but are not linmted to nizatidine, cinetidine,

TROnktbd@®mp 2B thdidRwiaP¥Rpd: di ne, etinidine,
Iup|t|d|ne ni fentidi ne, ni pentone
Gabapentin was granulated with starch sodium octenyl succinate paste (9%

w/w in isopropyl alcohol: water mixture, 25:75).

2. Granules were screened through 850 micron mesh and dried in a tray drier at
60°C.
3. Extragranular starch sodium octenyl succinate, Sterotex K and Emcocel 90M

were screened through 850 micron mesh and calcium stearate was passed
through 250 micron mesh.
4. Powders of step 2 and 3 were blended together.

5. Tablets were compressed using 11mm round concave punches.

Tablets were tested for dissolution as described in Example 1 and the results are

recorded in Table 6.
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sul fotidine, tuvatidine, zaltidine, erythomycm
penicillin, anpiciUn, roxithronycin, clarithronycin,

w@sookme7€i pr of | oxaci n, theophylline, nifedi piPer/GB2005/050051

predni sone, prednisol one, ket2prof en, acetam nophen,

| bupr of en, dexi buprofen |ysinate, flurbiprofen,

napr oxen, codei ne, norphine, sodi um di cl of enac,

a0t yl salicylic acid, caffeine, pseudoephedrine,

phenyl pr opanol am ne, di phenhydr am ne,

chl or gh&ime @iure) dext r onet hds dhagndisselvednne,

| oper am-de—refenamc—act-d—Hufenrarm-c—act-d-

ast eni|zol e, terfenad?ﬁgP“@EFF}ﬁzine, oRjetien B

guaf erjgst n, Nacetyl prgcai nam de HO [ ggharnaceuticglly

acceptlable salts thereof and derijvatlives thereof.

O her |&gents includgdanti biotics sudhlas

cl ar i tfronmycim—anoxgiitHHn—erythromgtm—arpiett+-m

peni ci|l1in, cephal ogsporins, e g., cagphal exin,

pharmgaeutically ac¢ept abl e salts tHemeof and

derivatives thereof | acetam nophen gand NSAI DS such as

| bupr dffen, | ndonet hacin, aspirin, di|d3fenac and

phar mgceuttcatty acteptabte—satts—t+ zcuf The—rrost

preferlred active agents are gabapentﬁ% gal ant am neg,

t opi ramat e, oxycodone, oxynor phone, hydronor phone and

nmet hyl pheni dat e. Bot h phar maceuti cal conpositions and

exci pients in accordance with the invention can

Eﬂgﬁ@ﬂ@4a wat er sol ubl e channelling agent. The latter

is selected to facilitate the penetration of water

This erampleyysstagesi cegntetied relarperteblene ©Gebapestnpountlptsd using
' - [ o) i tiqQn.for firom.t he .

e B B bR SORORh B BRE b8 wich o

SONgpO Sy dtemroftinihg onrea aptasapacepl talawhbl. CDAMOFishbws the make up

f ﬁped fromthe excipient) into a physiol ogica

2V “BMRERT° sui t abl e channel i ng agent s

Table 7
Ingredients mg/tab
Gabapentin 250
Starch sodium octenyl succinate (C*Emtex 12638) 197.5
Emcocel 90 M 50
Calcium stearate 25

The method comprised the following steps:

1. Gabapentin and starch sodium octenyl succinate were weighed and blended
together.

2. The blend was granulated with water: isopropyl alcohol mixture (60:40)

3. Granules were tray dried at 60°C for 30 minutes.

4. The granules were passed through 850 micron mesh and blended with

calcium stearate (passed through 250 micron mesh)

5. Tablets were compressed using 11mm round standard concave punches.
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i nclude inorganic salts such as sodi um chl ori de,

sugars such as dextrose, sucrose, nmannitol, xyhtol
waemshgerose, and wat er sol ubl e pol yners such BST/GB2005/050051

pol yvi nyl pyrrol i done and pel2pet hyl enegl ycol s The

i nvention extends to conpositions whenever prepared by

enpl oyi ng an exci pient in accordance with the

i nvention, or by one of the above discussed nethods in

accordance with the invention Such nmethods can involvi
Tablbtsndre séseqd far didsobition as dlasdrihgdiis Expmplecl Thy repglts of the

conpaqsition in order ovide a final dosage form
dippriution tSHAE SRt P 1Bf aglec nventional nature, for

exanple it can conprise polyvinyl alcohol, a

pol yacryl ate, a polynmethacrylate, or a cellulose or a
Teble|@ul ose derivative, or it can be formed froma

pol ynmess ' turatga, T ; r derivative of

the np &?gqgﬁgﬁﬁyed i1 @Fg3’§ﬂ§§gﬂﬁgs i bed aspects of

the i pyention. The codt2hg is preferably unbroken and

can bb_capab!e of—resHsti-rg—penretratioriby stonach

aci d. | An advantage of |a aspect or enbodi nent of the

i nventjom that Tncludgsgq coating is that it allows

the fpod effect, which can be particulafly problematic

with tablets which havie8a high oil contgnt, to be
avoi de . S accortimgto the present
i nventifon may be nade in?o dosage forns|in a nunber of

ways. [kprstly, the actj 98 agent and the |excipient, for
exanple, al kenyl succihnate starch- are-dry bl ended
along with lubricants and optionally diluents and
conpressed directly into a tablet or the dry powder
blend is filled in a

Example 5 .

This example illustrates a capsule-based controlled release formulation using starch
sodium octenyl succinate as release controlling agent. The make up of the

composition is set out in Table 9.

Table 9
Ingredients mg/capsule
Indomethacin 50
Starch sodium octenyl succinate 310

The method comprised the following steps:
1. Indomethacin and starch sodium octenyl succinate were passed through 850
micron mesh and blended together.

2. Blend was filled in size ‘0’ gelatin capsules. The target fill weight was 360 mg.

Capsules were tested for dissolution using USP apparatus 2, the paddle height being
4.5 cm, baskets were used as sinkers and 900ml of pH 6.8 phosphate buffer was

used as a dissolution media. Results of the dissolution test are recotded in Table 10.
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capsul e shell to achieve controlled or sustained
rel ease of the active agent. The al kenyl starch nmay

WwW@bk®e/oms7pr ocessed by granulating it with an aPcDbskios/050051

or a hydroal coholic solvent-Rh-order to obtain
granul es having better flow as conpared to a dry

bl endln a second enbodi nent, a powder blend of the
Blkeny! succinate starch and the active agent are
wet-granulated with an aqueous, alcoholic or a

hydr o{ dlimgh{lougs)sol vent | “ndicugrdigsolived ow 8QOC. The

dri ed rgrafutes—are—thenrpxed—wth—+ubr+eaqnt s and
optiomglly di l uents and @%npressed into tablets or
filledain capsules. Surpsg singly, the tabllets forned
usinglwet granulation ekhihit better rel egse control
than f{He tablets formed & addition as a dry powder as
descr irbed—above—The—f properties—of—tHe granul es
are aljso inproved. In a ? i rd enbodi nent, |al kenyl

succi nadte starch is dry|tdsended or co-prodgessed with
an oimy—gL_iaLL¥_naLeLLal to forman excipient
conpri sing an anphiphilic starch and a hydrophobic
conmponent. The co-processed materials exhibit inproved
rom;g:operties of the granules as conpared to the dry
Bxample 6 The co-processing may be done by granul ation

s oholi.c or..a hydro-al coholic
i SR BERHRs B RO S TRt Blanbed papress of
Ghiepptiés.cToccohip@iti@rinakeug geset out HET{KE L owi ng
exanpl es are provided nerely to illustrate the various
aspects of the invention and to assist in their
+pgef gt andi ng. They shoul d not be construed as in any
way |imting the scope of the present invention. The

exanpl ¢dngrediéental | four cl asses of| mgl/edul es |as
descri ”‘Eﬂb%&dﬁf? USFBA—S 250

Starch sodium octenyl succinate 197.5

Calcium carbonate 200

Calcium stearate 2.5

The method comprised the following steps:

1. Gabapentin and starch sodium octenyl succinate were passed through 850
micron mesh and blended together.

2. The powder of step 1 was granulated with isopropyl alcohol, water mixture
in a ratio of 60:40.
The granules were tray dried at 60°C for 30 minutes.

4. Dried granules were passed through 850 micron mesh.
Calcium carbonate and calcium stearate (passed through 355 micron mesh)
were mixed to the granules of step-4 and compressed into tablets using

11mm round, standard concave punches.
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Bi ophar maceutics C assification System (BCS). Exanple
1 This exanple illustrates a controlled rel ease
W@ 0up0%46v4 on cont ai ni ng I ndomet haci n (a cl ass-PCTGB05/050051
hi ghly permeabl e, | ow sol ubiRpty) as an active and
starch sodi um octenyl succinate as a rel ease

controlling agent. The conposition is illustrated in
TedlaBlets &F@&I t8sted ThredisRIbiash eRpUSPafhd halséahhewapﬁamus using
steps . I ndonet haci n and starch sodi um oct en

000 o Y G las schwohaioatm SagHh GO ket eod e 0 rm. The
screened through 355 m cron nesh.
gﬁhééagéﬁéﬁgp9&?§ ? and 2 were m xed. 4. Tablets were
conpressed usi ng 11nn1round tooling. The tablets were
,tgi gg for dissolution in USP-1 apparatus, the basket
ed“was 100 rpm and the nedia enpl oyed was 900 m of
phosph& pH ©. 8] o | resglts are shown
i n Tabl gqg& HO%ESe? 2 Exam d%éé’d sgggf)((lannl e illustrates
a contndlled rel ease conpbsi tion containijng Gabapentin
(a cl ags=3—drug;,—towperfpabtrtHty—htgh—gol ubility) as
an active nol ecul e and starchsodi um octenyl succi nate
as a re¢lkease controllings@gent. Tablets were

conpr essed—directly. The conposition is illustrated in
Tabl e 36 1

8 85
10 89
12 91

The tablets were tested for buoyaricy usihg USP-2 apparatus, at a paddle speed of 25
tpm using 900ml 0.1N HCl as media. The tablets achieved buoyancy in 30 minutes

and remained floating at the top of the media thereafter.

Example 7

This example illustrates the formulation of controlled release Gabapentin tablets by
2 different methods (a) by granulation together of starch sodium octenyl succinate
with drug (b) and direct compression of drug and starch sodium octenyl succinate.

Both the methods had similar composition. Table 13 shows the make up of the

composition.

Table 13
Ingredients mg/tab
Gabapentin 300
Starch sodium octenyl succinate 393
Calcium stearate 7

Method (a) comprised the steps of:
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Table 3 The nethod conprised the follow ng steps: 1.
Gabapentin, starch sodi um octenyl succinate and
waewsoede7aver e passed t hrough 850 micron nesh. PCT/GB2005/050051
Cal ci um stearate was screenéd -t hrough 355 micron nesh
3. Powders of step 1 and 2 were m xed together. 4.
Tabl ets were conpressed using 11nm round concave
1 PUNCASH. e hRE dnalkBLS s¥aiM dR&iye dudciatelivafopassddothrorghndp0
the nethod as described in Exanple 1. The results are
showmi¢ronTadshe 4. Tabl e 4 Exanple 3 This exanpl e
illTustrates copntrolled-rel - Qr. | ixture
T e e At S A
succinatRicAssE4donbi nati on w t hSt er ot ex- K

(hydrogenat ed soybean and hydrogenated castor oil) as
3r el efgendenvesrs driedgt Hchin 2173 dl%e‘fke up of the

CONpagi. i €esSELre Mbseli et 850 mikfon! AeaeatiaeR| ended
4Gabagzlﬁtdin{r%ﬁ\?%§{ug?samfle§t esg Wi rt hgst arch sodi um oct enyl

sucCintitht @ldiomismaroy ¢pistel throngha?? misapr &xshon

properties. Table 5 The . GOURA] SEfhatdEodbd pubags.
st ep :aL ts Y%rﬁézﬁglrﬁrfsﬁev\él%ﬂgﬁg%u ated Wi th starch sgdi um
octenyl succinate paste (9% w w in isopropyl alcohol:

wat er m xture, 25: 75?}.

Method (b) comprised the steps of:

1. Gabapentin and starch sodium octenyl succinate wete passed through 850

mictron mesh.

2. Calcium stearate was passed through 250 micron mesh.
3. Powders of step-1 and 2 were blended together.
4. Tablets were compressed using 11mm round standard concave punches.

Results of the dissolution tests are set out in Table 14.

Table 14

Time (hours) % drug dissolved

Method (a) Method (b)

1 22 25

2 33 40

4 51 64

6 65 80

8 77 93

10 84 101

12 87 -
Example 8

The present example illustrates the formulation of an excipient comprising of starch

sodium octenyl succinate and sterotex-NF (supplied by Abitec Corp. USA).



2. Granul es were screened through 850 m cron nesh and
dried in a tray drier at 60C. 3. Extragranular starch
W@ omsmeoLt enyl succi nate, Sterotex K and Entorel/G8&E/050051

were screened through 850 nt@Fen nesh and cal ci um
stearate was passed through 250 mi cron nesh. 4.
Powders of step 2 and 3 were bl ended together. 5.
Tabl ets were conpressed using 11nm round concave
punches. Tablets were tested for dissolution as
Hesmeihodd-onrprisednipd followamglstepe results are recorded in
Tabl e, 6. Tabl.e 6 Exanpl e .4 This exanple_il | ustr.at a
Eont rEMicBdoREragEnyl spritate andatsANeRtY R it Biéara eLg0 and 20
usi ngwdetblGidedwbakhaqn of a m x of Gabapentin and
starch sodi um octenyl succinate with a solvent system

5 Zont dlandgf sepdr vamgranwlatsdopish isaptapibtlcohdbwatey mixtypesin
t he ( of the conposition. Table 7 The nethod
conp??égﬁﬂgﬁé foll ow ng steps: 1. Gabapentin and
3t ar cranobis waredtiedyt 6@ (cor38tmeinnesse wei ghed and

| d ther. 2. The bl end . [ated with
it orD P BRUES Pest BEH HPRELPEY THOPAGIE: G anul es

were tray dried at 60C for 30 m nutes.

10
Example 9
This example illustrates the formulation of controlled release tablets of Gabapentin
using the excipient of Example 8. Table 15 shows the make up of the composition.
. 15 Table 15
Ingredients mg/tab
Gabapentin 300
Excipient of Example 8 393
Calcium stearate 7
The tablets were compressed as described in Example 7. The results of the
dissolution tests are tecorded in Table 16.
20 Table 16
Time (hours) % drug dissolved
1 27
2 38
4 51
6 62
8 71
10 78
12 82
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20
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4. The granul es were passed through 850 m cron nesh
and bl ended with cal cium stearate (passed through 250

wore@soyenesh) 5. Tabl ets were conpressed usi ngPA/GBR005/050051

round standard concave punch@8§-Tablets were tested for
di ssolution as described in Exanple 1. The results of
the dissolution tests are set out in Table 8. Table 8
Exanple 5 This exanple illustrates a capsul e-based
controll ed rel ease formulation using starch sodi um
Examaple 10succi nate as rel ease controlling agent. The

ke up .of..the c sition is.set out i,n Table 9. .

i Frarbp R lluctiates S6F RmuAoR ol Feereins s itagt ap Sysprogessing of
k410 BBADACH dte ) Gu&didit€ By %RE pMuRELENNioc8446(y 18 Ibend VS Baprove

assed through 850 m cron nesh and bl ended t oget her.
tg?— fiweprePREss of thegrapples pod thege coaprapsion ehgsagiFdgicsThe
target fill weight was 360 ng. Capsul es were tested
for dissolution usin? USP apparatus 2, the paddle
Fed ghthodedomprived thefollomikgstspsrer e used as sinkers and
19.Oom %tg m%k‘m@ﬁ%&@&@%ﬁé‘ﬁ atgzJ lélsI fssr ss%%%hruo%.eg 886 nflcron mesh.

di ssol'ution nedra. Results o AE di SSOPUtTON oot are
2.ecorDsdpowidek s grafhlakad withitfle mianipt 6f Boprupy] slxaliglla@d water
illus rabes the formul ati on of hydrodynam cally

bal arl@®d% abl et's of Gabapentin. The conposition nake

AP | GRRLIeQWerd &a;- aRk&244d0°C and screened through 850 micron mesh to

obtain the excipient.

Example 11
This example illustrates the controlled release tablet of Gabapentin using the

excipient of Example 10. Table 17 shows the make up of the composition.

Table 17
Ingredients mg/tab
Gabapentin 300
Excipient of Example 10 393
Calcium stearate 7

The method comprised the following steps:

1. Gabapentin and the excipient were passed through 850 micron mesh.
2 Calcium stearate was passed through 355 micron mesh.

3. Powders of step 1 and 2 were mixed together.

4 Tablets were compressed using 11mm tooling.

Dissolution tests were performed as desctribed in Example 1, the results of which

are recorded in Table 18.
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Table 1 1 The nmethod conprised the foll ow ng steps:
Gabapentin and starch sodi um oct enyl
w@amseherhr ough 850 micron nesh and bl ended t opet/B82005/050051

1.

succi nate were

2. The powder of step 1 was-gPanul ated with isopropyl

al cohol ,
granules were tray dried at 600C for 30 m nutes.

wat er

mxture in a ratio of 60:40. 3. The

4.

e gr anul es were passed through 850 micron nesh. 5.
Cal ciumcarbonate and calcium stearate (passed through

355 m
and co
concave

flbmer(é@h)S)we re m

oo

of step-4

},fl CDDCU 1 IILU laUI

e “punches. The tab

x%odmg dissolyedinul es
gstAg—irmt+othq

e?g were tested for

, Sstandard

di ssol |
usi ng ¢

Ibl on using USP ty
D00M  of QO 1N HC

pg9l di ssolution apf
s a dissolution meq

ar at us
ia. The

basket

§peed was 100 rpn

16¢he results are sH

own in

Tabl e :6

IdUIE J.L |||c I.
VvV usi ng USP-2 app

et i7€tb wer e tested
arat us, at a paddl e

or

buoyang
25 rpm

achi eve

8si ng 900m 0. 1N

dd _huunovianecy | 20
r—s0

HQD as nedia. The ta

oo and r Aannmi nad
e s—ahRa—+ehRatheq

speed of
\bl et s
floating

at the

;guuuyulluy 1

p of the nedia

t Hir eaf t er . Exanpl e

7 This

exanpl e 1TTustrates the
rel ease Gabapentin tablets by 2 different nethods (a)
by granul ati on together of starch sodi um octenyl

BRGHPRAF

This example illustrates a sustained-release tablet formulation of propranolol

ornmul ati1on of contr

ol l ed

hydrochloride (a class-1 drug; high solubility and high permeability) using starch

sodium octenyl succinate as a release retarding agent. The make up of the

compositi

Table 19

on is set out in Table 19.

Ingredients mg/tab
Propranolol hydrochloride 120
Starch sodium octenyl succinate 240
(intragranular)

Starch sodium octenyl succinate 85
(extragranular)

Calcium stearate 5

The method comprised the following steps:

1.

(intragranular) were passed through 850 micron mesh and blended together.

ratio.

Granules were dried at 60°C in a tray drier.

Propranolol hydrochloride and starch sodium octenyl succinate

Powder was granulated with water and isopropyl alcohol mixture of 20:80

The dried granules were mixed with extragranular starch and calcium

stearate, screened through 355 micron mesh and blended together.

Tablets were compressed using 11mm round punches.
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with drug (b) and direct conpression of drug and
starch sodi um octenyl succinate. Both the nethods had

W@ 0vslgas7£onposi ti on. Tabl e 13 shows the make BQI/GB2M0R©O50051
conposition. Table 13 Met hod3fa) conprised the steps
of : 1. Gabapentin and starch sodi um octenyl succinate
wer e passed through 850 m cron nesh. 2. The powder of
step 1 was granul ated with isopropyl al cohol, water
mxture in a ratio of 60:40. 3. Ganules were dried at
Brbdets wigreytetegyforidiseqlutian using UHH-bdpparatus) kasketespeed of 100 rpm

1.Gro and ,we | epde j &

AR D AN S S D Rl R Fuf FRE S el T Table
Zabl ets were conpressed using 11mm round, standard
concave punches. Method (b) conprised the steps of: 1.
Gabapentin and starch sodi um octenyl succinate were

passed t hrough 850 micron nmesh. 2. Calcium stearate
was paqcpd through 250 mcron nmesh._ 3  Powders of

st ep- 1| dimexhgurd bl ende”s e dissolvead Tabl dts were

conpr e§yeUUST NIy tImmroppgtstanmdard—concavs punches.
Resultg of the dissolutipn tests are set out] in Table
14. Tablke 14 33

4 57

6 82

10 88
Example 13

This example illustrates the formulation of sustained-release tablet formulation of
propranolol hydrochloride using an excipient of Example 8. Table 21 shows the

make up of the composition.

Table 21
Ingredients mg/tab
Propranolol hydrochloride 120
Excipient of Example 8 375
Calcium stearate 5

The method comprised the following steps:

1. Propranolol hydrochloride and the excipient were passed through 850
micron mesh and mixed together.

2. Calcium stearate was screened through 355 micron mesh and blended with
the powder of step 1.

3. Tablets were compressed using 11mm round punches.
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Exanpl e 8 The present exanple illustrates the
formul ati on of an excipient conprising of starch

W@ omsmeoLt enyl succi nate and st er ot ex- NF ( supptT/6820®g$/050051

Abitec Corp. USA). The net hod3&onprised the follow ng

steps: 1. Starch sodi um octenyl succinate and

sterotex-NF in the ratio of 80 and 20 were bl ended

TRIabhes wel% te @Mk @bschi@dr ds ARSI PRUEBnle W2 The results are

I sopropyl al cohol, water mxture in 90:10 ratio. 3.
recondetl 63 Table@2dr i ed at 600C for 30 minutes. 4. Dried

granul es were passed through 850 m cron nesh. Exanple

9 This exanple illustrates the fornul ati on of

Taé edl | ed rel ease tablets of Gabapentin using the

exci | Ev.aml-a Q Tnhl o 15 chpowuwce fh n‘ake up of

t he gor'&ag}et(b(%“s)Tabl e 1p et dispelved o ¢ conpr essed

as desgribed in EXanpl e [fg3 Ihe results of ftlhe

dissolytion tests are recorded in Table 16.f Tabl e

16Exanpl2e 10 This exanpl £33l ustrates the flormul ati on

of an % cpient—baset—on %he processing—of— st arch

sodi umjoct enyl succi nate 9 wet granul ati on.

Procesgigng is found to i hpgrove the TTow prdperties of

the granules and their conpression charactgristics.

The met|H8d conprised the| %8l 1 owi ng steps:

Example 14
This example illustrates a sustained-release formulation of propranolol using a
mixture of starch sodium octenyl succinate and Sterotex-NF. The make up of the

composition is shown in Table 23.

Table 23
Ingredients mg/tab
Propranolol hydrochloride 120
Starch sodium octenyl succinate 240
Sterotex NF 85
Calcium stearate 5

The method comprised the following steps:
1. Propranolol hydrochloride and starch sodium octenyl succinate were passed
through 850 micron mesh and blended together.

2. The powder was granulated with a solvent mixture of water and iso-propyl
alcohol in ratio of 20:80.

Granules were dried at 60°C in a tray drier.

4, Dried granules were mixed with sterotex NF and calcium stearate

(screened through 355 micron mesh).

5. Tablets were compressed using 11 mm round punches.
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1. Starch sodium octenyl succinate was passed through
850 m cron nesh. 2. The powder was granul ated with the

woreoosyw7of 1 sopropyl al cohol and water (90: 10pCBGB2005/050051

Granul es were tray dried at -88C and screened through
850 m cron nesh to obtain the excipient. Exanple 11
This exanple illustrates the controlled rel ease tabl et
of Gabapentin using the excipient of Exanple 10. Table
17 shows the nmake up of the conposition, Table 17 The
Foe rrotlltensiipbletsarere kestedofor slisplytionap stescribedan diyampial2 and the
[ t hrough 850 m cron nesh.
%QQ%%FPdSXS& é%?%%%ﬁmggp%QQEQé t hrough 355 m cron
mesh. 3. Powders of step 1 and 2 were m xed together
%? Tg | ets were conpressed using 11mm tooling.
Megfution tests were perforned as described in

Exanpl § Timé m,lﬁg)sul ts of [whasly alssokedaor de in Tabl e

18. Tablle_18 —yarmlp 12 This exanple jllustrates a
sust ai idd-rel ease tabl et {& mulation of propranol ol
hydr ochtpprrde—(a—ctass=1¢ &9 high—sotubt+Hty and

hi gh pgrireability) using gfarch sodi um oct enyl
succi ndte as a rel ease retagdi ng agent. The jmake up of

t he
6 60
10 79
12 86
Example 15

This example illustrates a sustained release tablet formulation of a class-4 drug,
Carvedilol (low solubility and low permeabilify). The make up of the composition is

set out in Table 25.

Table 25
Ingredients mg/tab
Catrvedilol 50
Starch sodium octenyl succinate 150
Emcocel 90 M 196
Calcrum stearate 4

The method comprised the following steps:

1. Starch sodium octenyl succinate, carvedilol and Emcocel 90M were passed
through 850 micron mesh.

2. Calcium stearate was passed through 250 micron mesh.

3. The powders of step 1 and 2 were blended and tablets were compressed

using 11 mm punches.



170

15

conposition is set out in Table 19. Table 19 The
nmet hod conprised the follow ng steps: 1. Propranolo

whyasoedsror i de and starch sodi um oct enyl succi PEL/6B2005/050051

(i ntragranul ar) were passed-BArough 850 nicron mesh
and bl ended together. 2. Powder was granul ated wth
wat er and i sopropyl alcohol m xture of 20:80 ratio. 3.

Thanbles wer ®stdd ifefldisdol 8@ udifg @ niddaycsithifiing Wo sdli@m lauryl
dried granules were m xed wth extragranul ar starch

aiphate - Lhh HEL ISR & appespeenkasketipsed A0B aBN R esultp ofrglantests
her. 5. Tablets were conpressed using
%?gﬁg%gﬁﬂgpgﬂﬁgggs.Tablets were tested for dissolution
usi ng USP-1 apparatus, basket speed of 100 rpm and
#é%ng 900m of 0.1N HCO as a dissolution nedia.
f ?s are recorded in Table 20. Table 20 Exanple 13

This e almkefhddry)strat es h@diﬂgm&ka&rban of

sustained-release tablet {formulation of prgpranol ol

hydrochl%?i de using an exgfpient of Exanple (8. Table 2
1 showgttre—Take up—of th:‘6uunpu>iti on—Tabtle 2 1 The
nmet hod {conpri sed the foll pw ng steps:

2 10

4 18

6 25

8 33
Example 16

This example illustrates two 600mg sustained-release tablet formulations of
Gabapentin using starch sodium octenyl succinate and Sterotex NF as a release

retarding agent. The make up of the composition is illustrated in Table 27.

Table 27
Ingredients mg/tablet
Formulation A | Formulation B
Gabapentin 600 600
Starch sodium octenyl succinate | 200 292.5
Emcocel 90M 25 -
Sterotex NF 80 67.5
PVP K 25 35 35
Magnesium stearate 5 5

The method comprised the following steps:
1. Gabapentin was screened through 850 micron mesh and was granulated with

PVP solution (15% w/w in Ethanol).
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1. Propranol ol hydrochloride and the excipient were
passed t hrough 850 m cron nmesh and m xed together. 2.

w@22006i0098746t ear at e was screened t hrough 355 m cPONGBe®E/050051

and bl ended with the powder -6ft -step 1. 3. Tablets were
conpressed using 11mm round punches. The tabl ets were
tested for dissolution as described in Exanple 12. The
2.esul Gaardlle® were Akid@dt #5PTaD] Bap drierl@bRaiddosXerdmyRiglA 1-2%
This exanple illustrates a sustained-rel ease

f or miV&¥i on of propranol ol using a m xture of starch

odi t de St
57 ne R Bk PGSR Aol Al GER 9B, Yerp EENFIAS pfincsium
met h oaieaxmarpvars acketdrel thodbhghwbFTHgmBtrep siesH andPbiypidad efithl the
hydrochl gri d g starch sodi um octenyl succinate were
passed? ?‘ﬂ?%ﬁ ffe% 0 micron mesh and bl ended toget her.
2. ThEaHlersakeie Y6tEp s dlllsate ) Wokdin capallY SiMpe hldlié% of
wat er and i so-propyl alcohol in ratio of 26)

G anules were dried at 600C in a tray drier. 4. Dr|ed
LA hRSe VBRER ok ¥RYoIibEA u§itngr[ﬁIeé a af@ﬂg ﬁ@cﬁ’é &H@ed of 50 rpm

stearate (screened through
and using phosphate buffer pH 6.8, 900ml as a dlssolutlon media. Results of these

tests are recorded in Table 28.

Table 28
Time (houts) % drug dissolved
Formulation A Formulation B
1 25 18
2 41 . 131
3 56 , 43
4 68 52
5 76 65
6 91 75
7 - 83
Example 17

This example illustrates a 900mg controlled release Gabapentin formulation using
starch sodium octenyl succinate and Stetotex NF as a release retarding agent. The

composition’s make up is shown in Table 29.



5. Tablets were conpressed using 1 1 nm round
punches. The resultant tablets were tested for
wa@le@sodasré on as described in Exanple 12 and t heCT/682005850051
of the tests are recorded in3¥able 24. Table 24
Exanpl e 15 This exanple illustrates a sustai ned
rel ease tablet fornulation of a class-4 drug,
Tavlyedil ol (low solubility and | ow pernmeability). The
make upof the conposition is set out in Tahle 25.

Tabl e 23ngrediesshod conpri sed the foe/ 8 ng steaps: 1.
Starch | uenyl succirmate; ¢ et tot—ang
Entocel tga&) %A%t?e passed t hrough 85690\r(r)i cron nesh. 2.
Cal ci umpstreKrazst e was passed t hroughs2%0 m cron {nesh.
3. The

t abl et d S\?@é?‘és%\ﬁ’ﬁr(é'é%‘%lsww 11 QPunches. The

t abl et § SYELRE<GRL € I'Ssof utl ' i a
contai ning 1% sodi um I aurvl sul phate in 0.1N H® , USP
1 appan&@mceb2BMet speed 100 rpm| ReSults of t
tests 4 i -
This ey ESIPPY A5t es two 600nm SUst ai ned-r g

tabl et Tornulations of Gabapeniin using starch sodi um

octenyl succinate and Sterotex NF as a rel ease
The method comprised the following steps:

1. Gabapentin was passed through 850 micron mesh and granulated with PVP
solution (15%w/w in Ethanol)

2. Granules were dried at 45°C in a tray drier.

3. Dried granules were sifted through 850 micron ‘mesh and mixed with
extragranular material (Starch sodium octenyl éuccinate, Sterotex, Emcocel
and Magnesium stearate passed through 355 micron mesh)

4. Tablets were compressed using 21 x 10 mm oval.punches.

Tablets were tested for dissolution using USP-2 apparatus, paddle speed of 50 rpm
and using phosphate buffer pH 6.8, 900ml as a dissolution media. Results of the

dissolution tests are recorded in Table 30.

Table 30

Time (hours) % drug dissolved
1 18
32
44
57
67
76
87

~Np N U B WN
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retardi ng agent. The make up of the conposition is

illustrated in Table 27. Table 27 The nethod conpri sed
wo bmshaderowi ng steps: 1. Gabapentin was screenedr/GB2005/050051

t hrough 850 nicron mesh and-was granul ated with PVP

solution (15% w w in Ethanol).2. Ganules were dried

at 450C in a tray drier to obtain |oss of drying of

BxanpW 18 3. Starch sodiumoctenyl succinate, Entocel

9OM Sterot ex NF and magnesi um stearate were screened

This oxaphple Sustrates @rPQQegtroalmwllbd aeldesd Gatapentie fgﬂamy@susmg

BBl ooy 3Ehls Y SRR NERER U3} Bostind gt e

dﬂinﬁﬁﬁiuﬂrnl@ledwdagmtﬂmesappar atus, paddl e speed of 50

rpm and usi ng phosphate buffer pH 6.8, 900m as a

di ssolution nedia. Results of these tests are recorded

T,{mgl'g\bl e 28. Table 28 Exanple 17 This exanpl e

illustrates._a Q(mrm caontrolled release th;mpntl n

f or mul adngrediedtag st arch sodi um oct elngl/t%cm nat e |and
St erott@aubapé}ﬁla reteaseretarding nt—The

conposilt ake up is shown in Tabl'e 29. Table 29
The et WPKCBHJI‘I sed the foll ow ng |s82ehs: 1.
Gabapempi-nwas—passed-through-850-micron nesh-and|
gr anul attgchpediup\gstenyl succinate 175

Sterotex NF 90

Emcocel 90M 36.5

Magnesium stearate 6.0

The method comprised the steps of:

1. Gabapentin was passed through 850 micron mesh and granulated with PVP
solution (15%w/w in Ethanol)

2. Granules were dried at 45°C 1n a tray driet.

3. Dried granules were sifted through 850 micron mesh and mixed with
extragranular material (Starch sodium octenyl succinate, Sterotex, Emcocel
and Magnesium stearate passed through 355 micron mesh)

4. Tablets were compressed using 21 x 10 mm oval punches.

Tablets were tested for dissolution using USP-2 apparatus, paddle speed of 50 rpm
and using 900m! 0.06 N HCI as a dissolution media. Results are recorded in Table
32.
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15

solution (15% w in Ethanol) 2. Ganules were dried at
45C in a tray drier. 3. Dried granules were sifted

wo koosugts7850 ni cron nesh and ni xed wi th extragPeragBars/050051

materi al (Starch sodi um octeAYF succinate, Sterotex,
Encocel and Magnesi um stearate passed through 355

m cron nesh) 4. Tablets were conpressed using 21 x 10
Aoyl punches. Tablets were tested for dissolution
using USP-2 apparatus, paddle speed of 50 rpm and

usi ng pHomehdxoaruf f er | Jbidsug dissobied as |a di ssol ution
medi a. Resutts—of—thedissotuttorr—testsyjare recorded
in Tablé 30. Table SOEX%lrrpI e 18 This exgnpl e
illustfates a 900ng copsgol |l ed rel ease Gabapentin
formul ation using starth sodium octenyl Isucci nate and
Sterot @2 NF as rel ease| $etardi ng agent. |The
conposigiom s recordefighym tabfe 3 1 Tagle 3 1 The

met hod |conprised the steps of: 1. Gabapgntin was
passed |t6hrough 850 m cf®% nmesh and granyl ated with PVP
sol ut i or—{35%w—hr—Ethanrel—2—Ganules were dried at
45C in a tray drier. 3. Dried granules were sifted

t hrough 850 m cron nesh and m xed with extragranul ar
material (Starch sodi um octenyl succinate, Sterotex,

Extaply 19

This example illustrates a 900mg controlled release Gabapentin formulation using

starch sodium octenyl succinate and Sterotex NF as a release retarding agent. The

c'omposition is tecorded in Table 33.

Table 33

Ingredients mg/tab
Gabapentin 900
PVP K 25 52.5
Starch sodium octenyl succinate 253
Sterotex NF 200
Emcocel 90M 37.5
Magnesium stearate 7.0

The method comprised the steps of:

1. Gabapentin was passed through 850 micron mesh and granulated with PVP
solution (15%w/w in Ethanol)

2. Granules were dried at 45°C in a tray drier.

3. Dried granules were sifted through 850 micron mesh and mixed with
extragranular material (Starch sodium octenyl succinate, Sterotex, Emcocel and
Magnesium stearate passed through 355 micron mesh)

4. Tablets were compressed using 21 x 10 mm oval punches.



and Magnesi um st earate passed through 355 m cron nesh)

4. Tablets were conpressed using 2 1 x 10 nmm oval
w@eushesr4 Tabl ets were tested for dissol uti on BST/G§2005/050051

USP- 2 apparatus, paddl e speed8ef 50 rpm and using

900m 0.06 N HO as a dissolution nedia. Results are

recorded in Table 32. Table 32 Exanple 19 This exanple

FAhdis (e R8ted SPERTLIGASY ﬁahg edpLeh ﬁuquaarérgtpesu of 50 tpm

formul ati on using starch sodi um oct'enyl ‘succi nate and

agdearsingO0NH 06 N Hel @e@sélsmumxdmgma@emlts aThtecorded in Table

3S}Errposnl on is recorded in Table 33. Table 33 The

thod conprised the steps of: 1. Gabapentin was
passed t hrough 850 m cron nmesh and granul ated with PVP
S Iuéion (15%v w in Ethanol) 2. Ganules were dried at
atray drier. 3. Dried granules were sifted

througr¥al @oGkg Mesho/adg, lggtgvmtn extragranul ar

materi al _(Starchsodi um octenyl succingte, Sterotex,

Encocell land Magnesi um s2kar ate passed t/hrough 355

m cr on (fgest—4—Tablet Zyere—conpresseq using 2 1 x 10

nm oval “punches. Tabl ets %vere tested forl dissolution

usi ng U$P-2 appar at us, | ppddl e speed of [50 rpm and

using 900 0 06 N HO! as a dissolutiog nedia. Results

are re¢8rded in Table B#

8 91
10 96
Example 20

This example illustrates a sustained-release tablet formulation of Galantamine using

10 starch sodium octenyl succinate as a release retarding agent. The composition is

shown in Table 35.

Table 35
Ingredients mg /tablet
Galantamine Hydrobromide 31
(equivalent to 24 mg base)
Starch Sodium Octenyl Succinate 319
PVP-K-25 24
Emcocel 90M 52
Cab-0O-Sil 2
Sodium Stearyl Fumarate 2

15 The method comprised the following steps:
1. Galantamine and Starch Sodium Octenyl Succinate were weighed and

screened through 355 micron mesh and thoroughly blended.
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Tabl e 34 Exanple 20 This exanple illustrates a
sust ai ned-rel ease tablet fornul ati on of Gal ant am ne

waigiongsvar ch sodi um octenyl succi nate as a r ePE@EEB2005/050051

retardi ng agent. The conposi®?on is shown in Table 35.
Tabl e 35 The nethod conprised the foll ow ng steps: 1.
Gal antam ne and Starch Sodi um Cctenyl Succinate were
el ghrft puietes Gl@RINGTs téf) 1 kg lyradhdatbd GiAR0Ye PV Pasdlution in a
t horoughl y bl ended. 2. The govvder bl end of step-1 was
gr anuniztuse ofiEitharrd endwrterd/9B9on in a mixture of

t hang| ; ° e dried
%t o0t FAFSE el it fo ot BB ES SIS
4r anUiltesdrveer gratoblendedt hieddedbnitlo Eabcoctlalab-oShil amhBodium stearyl
Sodi stearyl fuparat reened through 355 m cron
mesh) PmGFateréiﬁfe@f‘%gr\%é‘nglég%fnéggﬁdnf? 5'ng 11mm round
pUNChEBlets FotedsinpRERd 8 Rzeld nfh) rdtihn@pRindhdsON USi Ng

USP- 2 appar atus, paddl e speed of 50 rpm and using
0. 06N HCO as a dissolution nedia for first 2 hours and

S SRR Ty by o e OO gt a BB L g o
adersingdb0@e dH Clras radibelB@ton hadia doB GrsERdnpirea®l then changeover
to 6.8 Ph phosphate buffer containing Amylase (216mg/lit) for 2-6 houts.

Dissolution tesults are recorded in Table 36.

Table 36
Time (hours) % drug dissolved
1 23
2 40
4 68
6 102
Example 21

This example illustrates a sustained-release tablet formulation of Galantamine using

starch sodium octenyl succinate as a release retarding agent. The composition is

shown in Table 37.

Table 37
Ingredients mg/tablet
Galantamine Hydrobromide 31
(equivalent to 24 mg base)
Starch Sodium Octenyl Succinate 569
PVP-K-25 28.4
Cab-O-Sil 3.1
Sodium stearyl fumarate 3.1




This exanple illustrates a sustained-rel ease tabl et

formul ati on of Gal antam ne using starch sodi um oct enyl
wGeomsiymmre as a rel ease retardi ng agent. The PCT/GB2005/050051

conmposition is shown in Tabt#0387. Table 37The nethod

conprised the follow ng steps: 1. Gal antam ne and

Starch Sodi um Cctenyl Succi nate were wei ghed and

screened through 355 nmicron nesh and thoroughly

bl ended. 2. The powder bl end of step-1 was granul ated

Thermethodocpyprised the OHowingstelskt ure of Et hanol and

wat er, ; o r I '
e ai e spd Sedfif S RSB A E Rl v B L
bl endettentd thrbugtod®™ midgah ngesbiahd ahokoSghliyuriersiedar y|
umar.gte (sereened through 355 m cron 5. .. .
5 oy chhe R GOt ofcdtn ! s AR & nAOYh BN folution in
shapeglixpite o €3hanbakh@atergr@30)est ed for di ssol ution
USP- 2 appar at us, paddl e speed of m and

Yo nory manleppes et B0% t PBRA LA of &5 T prer 2

40ur sridlidd Hnﬂ@@&lgﬁ%ﬁ%deltd%i;?h fﬁgf&&%&h e5PR38iLaE S Klm stearyl

cont ai ni ng | ase (216ng/lit -6 hours.

Di ssdhuaiase (scessobd thrapgh 3% ovided meshYabl e 38. Tabl e 38

a 2 This exampl.e illuystrates a 500ngy control | ed

0 el ockBIE wHE o Rt RO eihed R S Pt
octenyl succinate and Sterotex NF as a rel ease

‘fa%‘ieatg grlepegte{sﬂtgg Q'E)r Sllggolution using USP-2 apparatus, paddle speed of 50 rpm

and using 0.06N HCI as a dissolution media for first 2 hours and then changeover

to 6.8 Ph phosphate buffer containing Amylase (216mg/lit) for 2-6 hours.

15 Dissolution tesults are recorded in Table 38.

Table 38

Time (hours) % drug dissolved
1 19
2 32
4 52
6
8

65
78
10 93

20 Example 22
This example illustrates a 500mg controlled release Ciprofloxacin formulation using
starch sodium octenyl succinate and Sterotex NF as a release retarding agent and

citric acid as enzyme activity reducing agent. The make up of the composition is set
out in Table 39.
25
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citric acid as enzynme activity reduci ng agent. The
make up of the conposition is set out in Table

waoFaters 39 The met hod conprised the fol | ow NECEHGBR®S/050051

1. Ciprofloxacin, citric acidl-starch sodi um octenyl
succi nate and sterot ex NF were passed through 850

m cron nesh and bl ended. 2. The powder of step |was
Bbkg®ed using 21lnmround punches. 3. The slugs were
passed thrmmh 22 nmesh to obtain granules 4 Ganules
wer e mieg!tml‘ttnsermocel 90M and rragnesngma:bt earate. 5

Tabl et $—we | ||g A S S rovat—punches
Exanpl & % f%c"}é);(gﬁﬁ?c l9tf9e st r at es akgf)g

cont r ol lcewlicraeleease Propranol ol for nuljsgol on u5| ng

st ar ch Lsodi um oct pn\/l succihnate and Sterotex NE as a

rel easeSFaéflaFQﬁlh@ asgrl susstnatd tric aqid¥0as enzyme
acti vi I'g L ERUGERY agent . _The CONpoST t[ifyT Was CONpoSed
as set othr é|én Tabl e 40. Table 40The nethod conprised
t he fol IEamqngl %ﬂ\éps 1. Propranol ol Rydrochl oride,

ci tri c ract+ad—and—starch—soetdiumoecteny—Sucethate—were
passed m‘gﬁﬁﬁﬁms%ﬁrﬁ:cron mesh and grlanul ated with PVP
solution (IS%Ww 1 n Ethanol) 2. Ganules were dried at
45C in a tray drier. 3. Dried granules were sifted

The metiedsemprised ghe frllomingereps: xed wi t h

1. Ciprofloxacin, citric acid, starch sodium octenyl succinate and sterotex NF

were passed through 850 micron mesh and blended.

2. The powder of step 1was slugged using 21mm round punches.

3 The slugs were passed through 22 mesh to obtain granules.

4. Granules were mixed with emcocel 90M and magnesium stearate.
5

Tablets were compressed using 21 x 10mm oval punches.

Example 23
This example illustrates a 120 mg controlled release Propranolol formulation using
starch sodium octenyl succinate and Sterotex NF as a release retarding agent and

citric acid as enzyme activity reducing agent. The composition was composed as set

out in Table 40.

Table 40

Ingredients mg/tab
Propranolol Hydrochloride 120
Citric acid 60
Starch sodium octenyl succinate 250
Sterotex NF 60
Emcocel 90M 25
Magnesium stearate 6.0




extragranul ar material - Entocel and Magnesi um stearate
4. Tabl ets were conpressed using 11m round

w@eushes74{l ainms 1. A controlled or sustai ned retEE&82005/050051
sol i d pharmaceutical excipieAZ; conprising a rel ease
control I ing excipient conprising an anphiphilic
starch. 2. An excipient as clainmed in claiml, wherein

Tﬁkern@dmﬁ'&&mﬂﬂ&d%@foqlﬁwhﬁg&@pﬁ' kyl, al kenyl, aralkyl
or aral kenyl” succi nate or glutarate starch. 3. An

lexci d?reptanalz)ldllyétqmwndq, eitryc mam stapgh yndéurn dickegyl succinate
cl ai ms, wher th hilli rch Qr.
a 6 V{%e @1%se§|t é)ﬁl§ﬁ SEgErrglcg 4, pest ramﬁlaf%g\nwnél%(geb %%on
as cl@byme~ i Edhahon 3, wher e| n the C6 to Cl6 al kenyl
su00|nate starch is n-qctenyl su00|nate starch or
5 Zodi Spraselesmare dried phir S BrEitehdie: An exci pient as
£1 ai NBfed gra‘ﬂmés QiSe Gl MRrRER 880 inlioron! AkdBand Mixel&¥ith
conprisin l'east one oily or fatty conponent. 6. An
exci pixtragragulag mgiteriad Bcasehand Magngsimestgatate oi |y or
att on IS _Or i S t cid,
{Jerl zr%?é\}gwg% confl?ressed ﬁ{&uﬂ%‘ rg‘f!{(ﬁ% r%//c(le{get abl e oil or
a wax. 7. An excipient as clained in cIa|n16, wherein
the vegetable oil is a hydrogenated vegetable oil. 8.
An excipient as clained in claim7, wherein the
hydr ogenat ed vegetable oil is or includes hydrogenated
cottonseed oil, hydrogenated castor oil, hydrogenated
pal moil and/or hydrogenated soybean oil. 9. An
exci pient as clained in cIa|n15 mhereln the fatty or
oi |y component is or

10
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i ncl udes sodium stearyl fumarate, cal cium stearate,
magnesi um st earate, glyceryl nonool eate, glyceryl

woneswa at e, gl yceryl pal mtostearate, medi uPCT/B&2005/050051

glycerides, nineral oil and/o#3stearyl alcohol.10. An
excipient as claimed in any one of claims 5-9, wherein
the at least one oily or fatty conponent is present in
Llaimsount equi valent to up to 40% of the anount of
anphi philic starch in the excipient. 11. An excipient
as clainmed in any one of the preceding clains, in a
firee-fyl %Meﬁ%%ﬁgt elgz{sgrlgilglr Pgﬁz{peut}cal e:’?r:q]izllent comprising
ex0|p|ent as claine
elrelens cohmollufgeexlcrpﬁrheompeﬁmrgam :ﬂﬂplﬁf)hmc candh. ol I ed or
sust ai ned rel ease solid pharmaceutical conposition.
13. An excipient as clained in claim12, being
guf fi aincddcipledtQERLGHEd B Qaifndl, %ﬁ@reinnthtetl Eph@SHIRL étgf}:hqg an alkyl

bl ets by dlrect conpreSS|on or essi on of
g&amh ek} o dratkenyl GHF‘%IWée@krSF‘m’@Fﬂ starrh A control | ed
or sustained rel ease solid pharnmaceutical conposition,
conpr|S|ng a pharmaceutically active agent and an

éxci pﬁ@mxca)serclaalcmed m zuyyorenef the ptdsu&dmge:dmdmmherem the

\A*’l]l er%lh':t %%tcgé “idSIL’]g?e HC S%kerﬁ'? S':‘%Hg'{tea gct i ve

agent by melght 16 A conp05|t|on as clainmed in claim
15, wherein the conposition conprises at |east 60, 70
6r 80%aEriPient a5 limer inyglpighd, wherein the €anp6si tlkenyl asccinate

Cta AITE g-é&erﬂn ¥u Q26 tLta fn3 B atdtn :!)Qten\}/r\queurcgingtet slgaerch.

>

5. An excipient as claimed in any one of the preceding claims, further

comprising at least one oily or fatty component.

6. An excipient as claimed in claim 5, wherein the oily or fatty component is or

includes a fatty acid, derivative or salt, a mineral oil, a vegetable oil or a wax.

7. An excipient as claimed in claim 6, wherein the vegetable oil is a

hydrogenated vegetable oil.

8. An excipient as claimed in claim 7, wherein the hydrogenated vegetable oil is
or includes hydrogenated cottonseed oil, hydrogenated castor oil, hydrogenated

palm oil and/or hydrogenated soybean oil.

9. An excipient as claimed in claim 5, whetein the fatty or oily component is or
includes sodium stearyl fumarate, calcium stearate, magnesium stearate, glyceryl
monooleate, glyceryl monostearate, glyceryl palmitostearate, medium chain

glycerides, mineral oil and/or stearyl alcohol.
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conposition conprises an enzyne activity reducing

agent or an enzyne inhibitor. 18. A conposition as
wa@b@soed74 n cl aim 17, wherein the enzyne i nhi bP€DGBR®S/050051

an anyl ase inhibitor. 19. A #énposition as clained in

claim17 or 18, wherein the conposition includes an

acid.- 20. L conposition as clained in claim19,

roher AdetdisiedCistldifet ik bhf oA€ bl claBCEINivherdit the at least one

tartaric acid, fumaric acid, maleic acid, lactic acid

Al faity eeEpPRint inPiegentin a0 amanes 699V fleRt RuRtoatlve @f the

afloun’ ¢ f%lnghlcph]j%c s‘%£rci1s§% MS&%&E he conposi tion

I ncl'udes ascorbi c aci d, acarbose, phaseol anme,

tendamstat, maltose, maltot pose and/or nonpnycm 22.

conmposi tion as clained in any one of clains 14-21, :

Moy SHRBR © e B ATHERE Oh e Ryesififg S i ¢ sk iflowing

ﬁgdﬁaﬁgbgggﬂbmpﬁgﬁnerate a gas. 102 . L conposition

as claimed in claim22, wherein the gas generating

agent is sodium bi carbonate or cal cium carbonate. 24.

2, Cowéi&%i@l?t ASclfihRl R dny B ?BY: eOddift) AbiNs, $r din the

wherein th phalnaceutlcaP v active adgent 1s an
raepareen et centralird erstulbtritedoreleaset solid gdvarmageatigd somposition.
anti hvpcrtensive, antibiotic, antipsychotic,

anti cancer, antinusca pnic, diuretic, antim graine,

180t i VAA akcipigft sl Idiln@EMRCRIM 125 Bélag ki ficically icdinpb@bible for use
.antidepressant, antihjstam ne, an antial zhei ners drug
ig rtheafquﬁf‘lﬁnloé\Xé?lFﬁ% éoycﬂuiﬂjt_ compression ot by compression of a granulate

formed from the excipient.

14. A controlled or sustained release solid pharmaceutical composition,
comprising a pharmaceutically active agent and an excipient as claimed in any one of

the preceding claims.

15. A composition as claimed in claim 14, wherein the composition comprises at

least 50% active agent by weight.

16. A composition as claimed in claim 15, wherein the composition comprises at

least 60, 70 or 80% active agent by weight.

17. A composition as claimed in any one of claims 14-16, wherein the

composition comprises an enzyme activity reducing agent or an enzyme inhibitor.

18. A composition as claimed in claim 17, wherein the enzyme inhibitor is an

amylase inhibitor.

19. A composition as claimed in claim 17 or 18, wherein the composition

includes an acid.



0 25. L conposition as clained in claim24, wherein
the active agent is gabapentm gal antamme, topiramate,
w@xysogene, oxynor phonc, hydronor phone or PCT/GB2005/050051
nmet hvl phendate. 26 L conposT%ﬁbn as clainmed in any one
of clains 14-25, wherein the 5 pharmaceutically active
agent is present in an anount anging from5 to 1200ng.
22 1\ eonpesidd onclasedliaichied l9nwapneiote afd lciigcid, succinic
14-26, wherein ihe apphiphilic starch c rises.fro
Ghoidteans ned, B peEheia AgH: 1166 g8 T B BIC e
wei ght of the conposition. 3(1 28 \ conposition as
claimed in any one of clains 14-27, conprising an oily
20r f at eoroprponert clitmednn grrbemdlaiby birrabdutheeinghe zogyposition

1 to 40, 45, 50, 55 or 60 o b\ i ght. of the -
O aTi B A arBhaBt y PSR ERo B ous by A g priose
ahder mojig@nRasi tion. 29. A conposition as clained in

any one of clainms 14-28, wherein the conposition is in
the formof a tablet, a hard gelatin capsule, an

28xtr Hdé;n@posﬁ)cﬁld £ SainRIRRWHE bne GF AU E£84-20! futher comprising a
suppository. 30. A conposition as clained in claim 29,
gihererringhge elofipesirtdconvits appcidye geaefntot 225t abl et for

i ngestion into the gastrointestinal tract. 31. A
conposition as clained in any one of clains 14-30,

2fur t Retorgeridsinguigncdubrclagar?, wachimdergas @enerating agent is

di.si ntegrati ng agent, a.colouring agent, a flavourin
S é]ﬁltnlnc%[)onate rcg’lclum carbonate. g ag 9

~y

10

24, A composition as claimed in any one of claims 14-23, wherein the

/5 pharmaceutically active agent is an antiepileptic, antiasthmatic, antiulcer, analgesic,
antthypertensive, antibiotic, antipsychotic, anticancer, antimuscarinic, diuretic,
antimigraine, antivical, anti-inflammatory, sedative, antidiabetic, antudepressant,

antthistaminic, an antialzheimers drug or a lipid lowering drug.
20 25, A composition as claimed 1n claim 24, wherein the active agent 1s gabapentin,
galantamine, topiramate, oxycodone, oxymorphone, hydromorphone or

methviphenidate.

26. A compostton as claimed 1n any one of claims 14-25, whercin the

[
~a

pharmaccurically active agent is present in an amount ranging from 5 to 1200mg.

27. A composition as claimed in any one of claims 14-26, wherein the
amphiphilic starch comprises from about 2, 5, 7 or 10% to about 80, 85, 90, 95 or
99% by weight of the composition.

50)
28. A composttion as claimed in any one of claims 14-27, comprising an oily or
fatty component in an amount from about 2, 5, 7 or 10% to 40, 45, 50, 55 or 60%

by weight of the composition, preferably from about 5-20% by weight of the
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preservative, a stabiliser, a glidant, a filler,
and/ or a bul king agent. 32. A conposition as cl ai ned

wo pooanpeane of clainms 14-31, coated with a filPeDGB2005/050051

coating agent. 33. A conposit@on as clained in claim
32, wherein the coating is substantially unbroken. 34.
A conposition as clained in claim32 or 33, wherein
cbhposi@ahl ng conprises a pol yvinyl al cohol, a
pol yacryl ate, a pol ynethacrylate, a cellul ose or a
cel lul ose derivative. 35. A nmethod of preparing a
260Nt E‘X%(Lrﬁgos‘?&oé WS LR a% QRS O f $0lith ¢l 128! FRERU ifeal
conposition conprising the use of an excipient as
coh@lomdmmnaﬂry forre offa tablaf, ashatd gdlatin ggpsulk, ppehigddas, pellets, a
3€ n 35 tyvherem the controlled or
Pgﬂ' %lgﬁgﬂl ?SeP%5§‘épf’s<§f Pt phar maceuti cal conposition is
a controlled or sustained rel ease solid pharmaceutica
conposition as clainmed in _any one of clainms 14-34, 37

38 metheemBesitenpneidingd i) daim %’5 vihereyp thecb?fﬁ??%ﬁl?fbls in the
£0irh %%'txblgpfmr 189 ifto mg&g&&x&e&m #abg the

excipient 1nto contro | ed or sustained rel ease

sol i dpharmaceutical tablet. 38. A nethod as claimed in

I

g al g‘?lﬁg‘g%‘%%ﬁ as, cgllan};rxlgeléizl na N %Eergf Q?Aéxgg ?ﬁ%@u k\ﬁt er comprising a
lwx@cﬁut allanddt @ daiiegratifg b@dht of ccﬂu»sﬂi@g ng:—wlt raeﬂzezaﬁang agérd, 2

pharnaceutlcal tablet. 39. A nethod as clainmed in any
POPRETTRIVES s taRiliss, Bglidanra filler, e%);wskr king agenst ep

32. A composition as claimed in any one of claims 14-31, coated with a film of a

coating agent.

33. A composition as claimed in claim 32, wherein the coating is substantially
unbroken.
34. A composition as claimed in claim 32 or 33, wherein the coating comprises a

polyvinyl alcohol, a polyacrylate, a polymethacrylate, a cellulose or a cellulose

derivative.

35. A method of preparing a controlled or sustained release solid pharmaceutical

composition comprising the use of an excipient as claimed in any one of claims 1-

13.

36. A method as claimed in claim 35, whetein the controlled or sustained release
solid pharmaceutical composition is a controlled ot sustained release solid

pharmaceutical composition as claimed in any one of claims 14-34.

37. A method as claimed in claim 35 or 36, comprising directly compressing a

mixtute comprising the excipient into a controlled or sustained release solid
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of coating the tablet. 40. A pharmaceutica
conposi tion whenever prepared by a nethod as cl ai ned

wo moangeohe of clainms 35-39. 4 1. A control | edP@I/GB2005/050051

sust ai ned rel ease gabapenti n 47or nmul ati on, conprising
from2, 5 7 or 10%to 75, 80, 85, 90 or 95% of sodium
octenyl succinate starch. 42. A fornulation as cl ai ned

gﬂa&{a@kﬁ@lcﬁ.tab@eqnpn sing a pharmaceutically effective
nount of gabapentin, about 5, 7, 10 or 15%to 70, 75,

80 or 85% of sodi um octenyl succinate starch and about

7, .10 15%t 0, 35 5
By Amroen b Ran e ot o At ipany Riopfthg ¥ effpulac
QQB}J&@M%QHC @icq&b'ﬁtt ﬁid@nﬁﬁk%&l@ Qiaﬁﬂla&rﬂnln@a controlled ot

fornul ati on, nmprising from2, 5 7 or 10%to 75, 80,
sustaiged mleaysw&pb&maaﬁ#t&e{ BRAt succinate starch. 44.

A formulation as clainmed in claim43, conprising a

pharmaceutically effective anmbunt o al ant am ne, _and
aBout Acethpd aszhimgd imanigong of claimii 3\5—,?83 Cft“éh% compnsmg the step

S B AL

40. A pharmaceutical composition whenever prepated by a method as claimed in

any one of claims 35-39.

41. A controlled or sustained release gabapentin formulation, comprising from 2,

5,7 ot 10% to 75, 80, 85, 90 or 95% of sodium octenyl succinate starch.

42. A formulation as claimed in claim 41, comprising a pharmaceutically
effective amount of gabapentin, about 5, 7, 10 or 15% to 70, 75, 80 or 85% of
sodium octenyl succinate starch and about 5, 7, 10 or 15% to 30, 35, 40, 45 or 50%

of oily or fatty component by weight of the composition.

43. A controlled or sustained release galantamine formulation, comprising from

2,5, 7 or 10% to 75, 80, 85, 90 or 95% of sodium octenyl succinate starch.

44. A formulation as claimed in claim 43, comprising a2 pharmaceutically
effective amount of galantamine, and about 65, 70, 75, 80 or 85% of sodium octenyl

succinate starch.



