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| NVENTI ON The present invention relates to a rapid onset fornmnulation,
preferably {yoskbrés Of an enterically coated tablet, for @T@gi,&@gent
conprising a synergistic duo of active ingredients nanmely, doxylam ne
succi nate and 10 pyridoxine HCl, hereinafter referred to as "DS-P'. DS-P is
useful in the treatnent of nausea and vawiting, especially, but not
limted to, during pregnancy, hereinafter referred to as "NVP'. Thus the
present invention is concerned with all known and future therapeutic

I ndi cations of DS-P. 15 THE PRI OR ART Pharnmaceutical fornulations of DS-P
are known. The current forrulation, comercially available in Canada under
t he name Dicl ect iTITEUEOFTEHHINVENTION) conprises the follow ng active

I ngredients: ri ' am ne succinate. It additionally
co?rpri ses thep%/ol wb@'%ﬁ@%m@ﬁ% | act ose, m crocrystalline cellulose,
magnesiumtrisilicate, silicon dioxide and nagnesiumstearate. Diclectin
is the world's ' ' to its safety during pregnancy.
Because of its g%A RERO OF fie \f . oiclectinis the drug of 25
choice for thé treatnment of NVP. The current fornulation is sugar coated

and suffers f r omgfepmeclite nenENAbnhi ch being its del ayed onset of action.

The present invention relates to a rapid onset formulation, preferably in

form of an enterically coated tablet, for a medicament comprising a
synergistic duo of active ingredients namely, doxylamine succinate and
10  pyridoxine HCI, hereinafter referred to as “DS-P". DS-P is useful in the
treatment of nausea and vomiting, especially, but not limited to, during
pregnancy, hereinafier referred to as "NVP". Thus the present invention is
concerned with all known and future therapeutic indications of DS-P.

15 THE PRIOR ART
Pharmaceutical formulations of DS-P are known. The current formulation,

commercially available in Canada under the name Diclectin (Duchesnay
inc.) comprises the following active ingredients: pyridoxine HCl and
Doxylamine succinate. It additionally comprises the following excipients:

20 lactose, microcrystalline cellulose, magnesium ftrisilicate, silicon dioxide
and magnesium stearate.

Diclectin is the world's most studied drug in regard to its safety during
pregnancy. Because of its excellent safety profile, Diclectin is the drug of
25  choice for the treatment of NVP. The current formulation is sugar coated
and suffers from drawbacks, one of which being its delayed onset of action.
However, the current formulation once ingested, can take more than 4
hours before the two active ingredients (pyridoxine HCI and doxylamine
succinate) reach nearly full dissolution in the small intestines, where it is



However, the current fornulation once ingested, can taEg for e t23864 hour s
before the two active ingredients (pyridoxine HC and §ﬁ %fﬂlf’?li'
succinate) reach nearly full dissolution in the small intestines, where it

is 15 Sept egBesodRe6 WO 03/ 000263 PCT/ CA01/ 00951 -2 ab%@ﬁ@%ﬁmm%ﬁis del ay
is often considered too long for patients, such as wonen suffering from
NVP, who require urgent relief of synptons. Another drawback of the current
formulation is related to patient 5 conpliance. Wnen suffering from NVP
often conplain of hyper olfaction, which nmeans that various odors and
tastes can trigger nausea or vonmting preblenms. The snell and taste of
sugar on the current sugar coated fornulation as well as the use of
organi ¢ solvents and phthalates in the preparation of the currently used
enteric coating, bothers many pregnant 10 wonen to the point where the
intake of the drug is essentially inhibited. The size of the currently
avai | abl e tabl et dbsordkd.0 THibélY RS bften dorsiierddetoo Jbme fortpalibsts, suehldd | nprove
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bi gger one and patients wll have the inpression that they are taking a

| esser amount of druyg. Thi il L, turn si.gnifi.cantly ingrease. patient
conpl i ance. Fi nalpﬂ?&%f hgraglf}?%an %r@r (I reet 6 MYGHP R ﬁs¥?|3@ﬁo§°e.paf'ﬁﬁ is
obj ect i onabl e5f orcomplaricko ¥éomert sfetisg famfNVYR afterf conmplaiaof byer bldabiber ance.
Thus, it is desirable to Vi d. ients. suffering from nausea.and
vomting an i mpr DU r BEVARYE itk ahE Rty Bh P AR EhiflRecks o
the prior art. problems. The smell and taste of sugar on the current sugar coated

formulation as well as the use of organic solvents and phthalates in the

preparation of the currently used enteric coating, bothers many pregnant

10  women to the point where the intake of the drug is essentially inhibited.

The size of the currently available tablet is also problematic. A smaller size
tablet would improve patient compliance since women suffering from NVP
often have problems swallowing. Furthermore, a smaller tablet looks less
16  harmful than a bigger one and patients will have the impression that they
are taking a lesser amount of drug. This will in turn significantly increase

patient compliance,

Finally, the current formulation contains lactose. This is objectionable for
20 those patients suffering from lactose intolerance.

Thus, it is desirable to provide patients suffering from nausea and vomiting
an improved rapid onset formulation overcoming the drawbacks of the prior
art,
25 ‘

However, since DS-P is orally delivered as an enteric coated tablet, the
novel oral formulation must transit through the stomach unscathed and
rapidly release both active ingredients once the dosage form reaches its
infended destination, namely the intestines.



25 However, since DS-P is orally delivered as an enter | et
novel oral formulation nust transit through the stonachgﬁﬁg ﬁﬂg@a

rapidly rel ease both active ingredients once the dosage forn1reaches its

i nt ended dewo bzkmbzedn, nanely the intestines. 15 Sept enberpci@Adioovd

03/ 000263 PCT/ CAOL/ 00951 -3 The main chal |l enge surnounted by the present

I nvention was to arrive at a dosage form capabl e of overcom ng the
drawbacks of the prior art while sinultaneously delivering the synergistic
duo of active ingredients for rapid onset. It was also inportant to
provide a fornulation exhibiting simlar _gdissolution curves for both
active ingredients so as to avoid the dissolution of one active ingredient
to the detrinment of the other. This was inportant in view of the
synergistic therapeutic effect of the duo of active ingredients. SUWARY
OF THE I NVENTION A first aspect of the present invention provides an
enterically-coated pyridoxine HCl and doxyl am ne succinate rapi d onset

formul ati on I Sin di sinte agent such that t efoIIovvlng

i ssol ut i on  pr ofnp B pAIERS St BY uiStent Mentoldies BamiRAGal o

buf fer at pH 6. Sosays f&ﬁﬁ:dapalﬂeb?p%rﬂording&ﬁéummcm)paﬁ@tpmmﬁ \ﬂzﬂi[é rpm (a)
at | east about 40%

f the t unts aof.. each .of HCl and
doxyl am ne succi ﬁgf aﬁ?oé'swdfi‘é Syneggstt %ql?f”évsep' ﬂr’gﬁg[}e (b) at
| east about 70% ofisdthelt weisadismimpurtant & paaide @ffonmr}atiodcnwhrbmngﬁlmaald
doxyl-am ne succi

Hlssﬁutaon curves for both active ingredients so as to avoid the dissolution
of one active ingredient {o the detriment of the other. This was important in

view of the synergistic therapeutic effect of the duo of active ingredients.

SUMMARY OF THE INVENTION

A first éspect of the present invention provides an enterically-coated
pyridoxine HC! and doxylamine succinate rapid onset formulation
comprising a disintegrating agent such that the following dissolution
profiles are satisfied when measured in 1000 mi phosphate buffer at pH
6.8 and 37°C in a type 2 dissolution apparatus at 100 rpm:

(a) at least about 40% of the total amounts of each of
pyridoxine HC! and doxylamine succinate are
dissolved after 30 minutes of measurement;

(b) at least about 70% of the total amounts of each of
pyridoxine HCl and doxylamine succinate are
dissolved after 60 minutes of measurements.

(c) at least about 80% of the total amounts of each of
pyridoxine HCl! and doxylamine succinate are
dissolved after 90 minutes of measurement;

(d) at least about 90% of the total amounts of each of
pyridoxine HCl and doxylamine succinate are

dissolved after 120 minutes of measurement.

A second aspect of the present invention provides a use of the rapid

onset formulation as defined in the first aspect in the preparation of a



di ssolved after 60 m nutes of neasurenents. (c) at Ieaig algou]%] ?gg{ of the
total amounts of each of pyridoxine HCl and doxyl am n §?P?:IP £l %ire

di ssolved after 90 m nutes of neasurenent; (d) at |east about 90% of the
total anmounts of each of pyridoxine HCI and doxyl am ne succinate are

di ssolved after 120 m nutes of neasurenment. A second aspect of the present
i nvention provides a use of the rapid ongat formulation as defined in the
first aspect in the preparation of a 15 Septenber 2006 -3a nedi canent for
treati ng nausea andedicamdritnigr itreatingatauesd dnd vEBitng timer e@afientAnt hégdl aspect
of the present invtﬁnrtipn provi des a use of the rapid onset fornulation as
defined in the first eSlspect in the preparation of a nedicanent for

treati ng nausea and vomting during pregnancy in a patient in need

thereof. A fourth ct. of e present ipvention provides a nedi cament for
attenuating the sy@%ﬁrgr?gp%‘gsoi@]ea &t "Q"ﬁ’nﬁ%{hg@é{%ﬁﬁg L\?Srﬁgjﬁlenﬁp'dc%ﬁgfsti ng
essential ly of thdofurativhats odefinsd daf theefrsabazpect A fiihd tphe@saiat obfa t he
present invention i rocess_of preparin he rapi d onset
Pormulati on as derTeaerragn @ PediGfodeale ™ Sibifa didio  REbrgatan -
bl endi ng sai d doxylatientrienseccthereaf.e and said silica flow conditioner to
obtain a pre-blend; mxing said preblend with said pyridoxine HCl to

A fourth aspect of the present invention provides a medicament for

attenuating the symptoms associated with nausea and vomiting

consisting essentially of the formulation as defined above.

A fifth aspect of the present invention provides a process of preparing
the rapid onset formulation as defined above, said process comprising
the steps of:
. blending said doxylamine succinate and said silica
flow conditioner to obtain a pre-blend;
o mixing said preblend with said pyridoxine HCI to
obtain an active ingredient blend;
* mixing said active ingredient blend with said
remaining non-active excipients, namely; a filler or
binder, a disintegrating agent, a lubricant, and a
stailizing agent to obtain a final blend; and
. tabletting and coating said final blend.

Disclosed herein is a new aqueous enteric-coated formulation comprising
DS-P, the formulation exhibiting a dissolution profile indicative of a rapid

onset.

Further disclosed herein is a pharmaceutical composition having specific
in-vitro dissolution profiles indicative of rapid onset of the active
ingredients. The pharmaceutical composition being suitable for simple and
reproducible manufacture.



obtain an active ingredient blend; mxing said active #S%ﬁ gb | end
with said remaining non-active excipients, nanely; af B nder,

di sintegrating agent, a lubricant, and a stailizing agent to obtaln a
final blend; and tabletting and coating said final blend. Disclosed herein
IS a new aqueous enteric-coated formulation conprising DS-P, the
formul ati on exhibiting a dissolution profile indicative of a rapid onset.
Furt her disclosed herein is a pharmaceutical conposition having specific
in-vitro dissolution profiles indicative gf rapid onset of the active

i ngredi ents. The pharmaceutical conpositi- H’being suitable for sinple and

r epr oduci bl e manufacture. 15 Septenber 2006 -3b Further scope of
applicability will becone apparent fron1the detailed description given
hereinafter. It s h S efai

description, whil E&?Hn%%gj ?%e%‘?% glﬁhr'tg m% Q]%patré”ﬂt fr%'q {hlgnb/%%'t’%don

gi ven by way of if9¢s¢sption given bereipafiss. nBéhwidm@umderﬁm@ebomr thaldthisi cat i ons
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apparent to those skilled in the art.

DESCRIPTION OF THE DRAWINGS
Figure 1 depicts two examples of dissolution profiles in accordance to the

rapid onset formulation of the present invention in comparison to a



4 dissolution profile of the prior art formnulation. first , djssolution
profile (exanple 1) corresponds to a rapid onset forwﬁg?ﬂt?}ﬂg‘?rrzgthi ch
nearly 100% of both active ingredients is released within 45 m nutes. The

second di ' profile (exanple 2) corresponds to a i et
formul ati o?@@é"gﬁr}#v\hi ch approxi mately 95% of both acti vgéf}g‘a@ggﬁnt S is

released within 120 m nutes. The |ast and conparative dissolution profile
(prior art) corresponds to the currently available formulation from which
approxi mately 100% of the pyridoxine HCl and approxi mately 90% of the

doxyl am ne succinate is released wwthin 240 mnutes. 10 Figure 2 is a
schematic flowchart of the preferred manufacturing process of a preferred
formul ation in accordance with the present invention. DETAILED DESCRI PTI ON
OF THE I NVENTI ON 15 O her objects and attendant features of the present

i nvention wll become readily appreciated, as the sane becones better

und]garst ogd Pﬂy) (r]I efiRe606en pl':cﬂigsl lg&h%qiribpﬁﬂt fgmiietiah. a}ﬂedﬁtfd‘lésl@m'ti.@m pﬂfﬁleg |
preferred enbodi nent descri be or the urpose of | strat.ion. . Ina
D 6 sense. & he (HRAAR 15ORFRINIRL & Taliaregn QEnUeksT B R eafr i oi ng
pyri doxi ne HC baﬂdo%gjf)bloﬂf@dm% meeziiemg ie-relé’é@dfvﬂlhiﬁﬂ?ﬁr?éésof'fhbfseg@@sent
I nvention may be used.in t uman vet erjnar i, s 0 .Ci ne
whenever synpt on&S5PIUHRR, ?é@?%%?wlea%cqﬁp?q#g%r %dﬁ'?'&émﬁ%tdfifogﬁ? &t
i ntervention. 5Si frem whieh bpprokihataipa5%fof bbia aotiesiagtedientsds reélexset svithink ended
for medicinal purpgses.. then. the formul ation and i conponent s_shoul d be
phar maceuti cal | y1g§68}5‘PE?r§I eH-h?hI@Stp?%ﬁpmarat'\’%rcﬁﬁfpgﬁ?%ﬁ”%ei B8 or m of
an oral dosage f comespoolls adoa thablcetrentlyi | dvadable formulation from which

approximately 100% of the pyridoxine HCI and approximately 90% of the

doxylamine succinate is released within 240 minutes.

10
Figdre 2 is a schematic flowchart of the preferred manufacturing process of
a preferred formulation in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION
15  Other objects and attendant feafures of the present invention will become

readily appreciated, as the same becomes better understood by reference
to the following detailed description of a preferred embodiment described
for the purpose of illustration.

20, In a broad sense, the invention provides a rapid onset formulation
comprising pyridoxine HCI and doxylamine succinate.

The formulation of the present invention may be used in the human and
veterinary fields of medicine whenever symptoms of nausea and/or
25 vomiting require medical intervention. Since the formulation of the present
invention is intended for medicinal purposes, then the formulation and ifs
componenis should be pharmaceutically acceptable. The preferred
formulation is in the form of an oral dosage form such as a tablet, pill or
encapsulaied beads or solution. The most preferred formulation is a tablet.



encapsul at ed beads or solution. The nost preferred for Iatiog i%pﬁ tabl et.
15 Sept ember 2006 WD 03/ 000263 PCT/ CA01/ 00951 -5 Thel? 26PEnbe200he
present invention is preferably capable of transiting through the stomach

unscat hed. 8 &sic;this feature, the tablet of the pres i i on was
tested to regios{t icfl'?’si ntegration in sinmulated gastric flgg’gm@é@%for a

m ni mum period of 1 hour. 5 In accordance with the present invention, the
formulation will satisfy the follow ng dissolution profiles when neasured
in 1000 mM phosphate buffer at pH 6.8 and 37C in a type 2 dissolution
apparatus at 100 rpm preferably nmeasureg by high performance |liquid
chromat ography: 10 (a) at |east about 40% of the total anpbunts of each of
pyri doxi ne HO and doxyl am ne succi nate are dissolved after 30 m nutes of
measurenent; (b) at |east about 70% of the total amounts of each of

pyri doxi ne HO and doxyl am ne succinate are di ssolved after 60 m nutes of

oyt doxine H | SR Ao R e e e D S g 80 T utes. of
st enont () pusle s SBich TSGR £ A Bot b b Be grbiebeh s
pyridoxine HCl  esant indentionawdd estdCtl Rslse diintediatimon @duafedegastr#0 i nut es
of measuremnent; Iluf& "%g?:"Pt{r%srﬁiﬂltmdrﬁwgn[gdio?q’hoﬁﬂy reference to dissol ution
profile should bd P
5
In accordance with the present invention, the formulation will satisfy the
following dissolution profiles when measured in 1000 ml phosphate buffer
at pH 6.8 and 37°C in a type 2 dissolution apparatus at 100 rpm; preferably
measured by high performance liquid chromatography:
10 (a) ai least about 40% of the total amounts of each of pyridoxine HCI
and doxylamine succinate are dissolved after 30 minutes of
measurement; |
(b) at least about 70% of the total amounts of each of pyridoxine HCI
and doxylamine succinate are dissolved after 60 minutes of
15 measurement;
(c) at least about 80% of the total amounts of each of pyridoxine HCI
and doxylamine succinate are dissolved after 90 minutes of
measurement,
(d) at least about 90% of the total amounts of each of pyridoxine HCI
20 and doxylamine succinate are dissolved after 120 minutes of
measurement;

In the present invention, any reference to dissolution profile should be
construed as referring to the results of a dissolution test in which the
25 amount of pyridoxine HCI and of doxylamine succinate released is
measured in 1000 ml phosphate buffer at pH 6.8 and 37°C using a USP
(United States Pharmacopoeia) type 2 dissolution apparatus at 100 rpm;
preferably measured by high performance liquid chromatography.



construed as referring to the results, of a dissolution ‘%est én \6$1'ch t he
25 anount of pyridoxine HCO and of doxyl am ne succi nat & PeteRREd

measured in 1000 m phosphate buffer at pH 6.8 and 37C using a USP (United
St at es Phar j,a) type 2 dissolution apparatus at 10 ef erably
measur ed by‘qﬁﬁgﬁﬁ%&érforn&nce | i qui d chromat ography. 15 Sgﬁ@g%léolppéO% WO
03/ 000263 PCT/ CAO /00951 -6 As used herein and in the clainms, an "enteric
coating"” is understood to nean a coating conprising one or nore |ayers
general 'y resistant to disintegration in human gastric fluids, but which
will disintegrate in human intestinal flujds, as well as coatings which
disintegrate very slowy in 5 human gastrTSC fluids, but nore rapidly in
human intestinal fluids. In a broad sense, "enteric coating" can enconpass
for exanple any seal coat placed on the conpressed core of a tablet prior
to the enteric coating per se as well as any finishing aesthetic coat

pl aced on the enteri at . e, I.n . t. prekerr | ment,
the formul ation ogs tLﬁgg%reFées"g%{lgﬁ'ﬁl\;@enﬂaﬁs’ a@o%?%ﬁ%é:ogﬁﬁ)ﬁée ugg%‘r @ga\i{mbt h an
aqueous enteric coabtnrg.codiing camprisingd wpe | wemoteh Byarst gareraliygresgianhtte

pyri doxine HOl angio ol AT udii SOAL fuiad! R St Win BRI Y€ neiGh P1 ent s
such as a filler orf brnder, a drsrntegrating agent, a Iubricant, a silica
fl ow conditioner atestioelsfivids, |dszivaly asgeeatingd Iviibhadisinésgrale ¥ery |lgwdy g0 bi nder s
| nci ude acaci a5 ahghil Gadd flidsC BLGHOHE P30 SPRRS b RT hiks. n a broad

car boxynet hyl cel | ul ose} car boxynet hyl ce l'ose ~sodi um

hydr oxyet hyl cel | usense, “"enigdic or¢ing0 san eatdnpass &or example any seal coat placed

hydr oxypropyl met hy} gl {dthRessed 40K bf 8 tadléPPrioRlcthe SHHGIOSSting YbPSE as

well as any finishing aesthetic coat placed on the enteric coating per se.

10 In a most preferred embodiment, the formulation of the present invention
contains a core coated with an aqueous enteric coating. The core
comprises the active ingredients pyridoxine HCI and doxylamine succinate
along with non-active excipients such as a filler or binder, a disintegrating
agent, a lubricant, a silica flow conditioner and a stabilizing agent.

15
Examples of fillers or binders include acacia, alginic acid, calcium
phosphate (dibasic), carboxymethylcellulose, carboxymethylce]lu!dse
sodium, hydroxyethylcellulose, hydroxypropylceliulose,
hydroxypropylmethylcellulose, dextrin, dexitrates, sucrose, tylose,

20 pregelatinized starch, calcium sulfate, amylose, glycine, bentonite,
maltose, sorbitol, ethylcellulose, disodium hydrogen phosphate, disodium
phosphate, disodium pyrosulfite, polyvinyl alcohol, gelatin, glucose, guar
gum, liquid glucose, compressible sugar, magnesium aluminum silicate,
maltodextrin, polyethylene oxide, polymethacrylates, povidone, sodium

25 alginate, tragacanth microcrystalline cellulose, starch, and zein. A most

preferred filler or binder consists of microcrystalline cellulose.

Examples of disintegrating agents include  alginic  acid,
carboxymethylcellulose, carboxymethylcellulose sodium,



20 pregel atinized starch, calciumsulfate, anyl ose, | ne ge %8@ te,
mal t ose, sorbitol, ethylcellul ose, disodium hydrogen p odi um
phosphat e, di sodi um pyrosul fite, polyvinyl alcohol, gel atl n, gI ucose,; guar

gum | i qui Sﬁ@ %‘ﬁ’ﬁfﬁ? conpr essi bl e sugar, nmagnesi um al um 9‘5’3}5%5102553. U 25

mal t odextr yeét hyl ene oxi de, pol ynet hacryl ates, povi

al ginate, tragacanth mcrocrystalline cellul ose, starch, and zein. A nost
preferred filler or binder consists of mcrocrystalline cellul ose. Exanpl es
of disintegrating agents include alginic acid, carboxynethylcellul ose,

car boxymet hyl cel | ul ose sodium 15 Septenbesr 2006 WO 03/000263

PCT/ CAOL/ 00951 -7 hydroxypropyl cel | ul ose (| ow substi tuted),

m crocrystalline cellul ose, powlered cellulose, colloidal silicon dioxide,
sodi um croscarnel | ose, crospovi done, nethylcellul ose, polacrilin

pot assi um povidone sodium al ginate, sodiumstarch glycolate, starch,

di sodi um di sul fitg, %H@I%&daflmmshbst%téwi hcResERliRe  cellulose,
di sodi unet hyl enedl am net efraacet at e TA) crosslinked

pol yvi nyl pyr ol | i dPevederedhreeljuloas.i Rolloida! ligpp hdioxigen SRYHBL Fascargielpsth, sodi um

car boxynet hyl st aérslspovfﬂo%owtwl@éuhba@ ﬁﬁh&ﬁﬁhoﬁﬁasﬁlrﬁb%bwdm@f sddied
di si nt egrat| ng agent consi sts of sodium crosscar nel ose. (? (?“I;H)c{‘ es of
tdﬁ" ztep

| ubri cants i ncl uddgipaleeispRius stareh @lycelaro) arghy disgrpe Y8t ear at e,
hydr oglenat Ied V@?eécﬁﬂﬁﬁmpldisoﬁﬁﬂ{fp&}e@te mmtmrgamadﬁnetetmle@w qmmmear ag e,

m neral oi pol oxa ene sodi ur sodi um
stearate fumarat ecron?@&%cr ‘é@”ﬂx Idﬂf‘%é Ooregﬁlﬂguzegt sarch X @?ee?@/q
behapate, magnesi stmchauwbm%ﬁrﬁoacymethbpétaﬁ:_hamn@oc@stdmmélﬁn!d@enwaﬁ@st sodi um

i um ben i n .
acetate, sodiu . b|c?re1zt:3rred%sinc%glgrgmg‘fjlzelcgeetlﬁa1 ct:oens&{s of sodium crosscarmelose.

10 Examples of lubricants include caicium stearate, canola oil, glyceryl
palmitostearate, hydrogenated vegetable oil (type [), magnesium oxide,
magnesium stearate, mineral oil, poloxamer, polyethylene glycol, sodium
lauryl sulfate, sodium stearate fumarate, stearic acid, talc and, zinc
stearate, glycery! behapate, magnesium lauryl sulfate, boric acid, sodium

15 benzoate, sodium acetate, sodium benzoate/sodium acetate (in
combination), DL leucine. A most preferred lubricant consists of

magnesium stearafe.

_ Examples of silica flow conditioners include colloidal silicon dioxide,
20 magnesium aluminum silicate and guar gum. A most preferred silica flow
conditioner consisis of silicon dioxide.

Examples of stabilizing agents include acacia, albumin, polyvinyl alcohol,
alginic acid, bentonite, dicalcium phosphate, carboxymethylcellulose,
25  hydroxypropylcellulose, colloidal silicon dioxide, cyclodextrins, glyceryi
monostearate, hydroxypropyl ' methylcellulose, magnesium ftrisilicate,
magnesium aluminum silicaie, propylene glycol, prbpylene glycol alginate,
sodium alginate, carnauba wax, xanthan gum, starch, stearate(s), stearic



conmbi nation), DL leucine. A nost preferred lubricant c ists o gnhesi um
stearate. Exanples of silica flow conditioners |nclude?ggﬂﬁﬁpggﬁoggalcon

di oxi de, 20 magnesi um alum num silicate and guar gum A nost preferred
silica flow,, ggaﬂh%loner consists of silicon dioxide. §ﬂ§ﬁﬁﬂ8
stabilizing agents i nclude acacia, albumn, polyvinyl alc a g|n|c
acid, bentonite, dicalcium phosphate, carboxynethylcellulose 25
hydroxypropylcellulose, colloidal silicon dioxide, cyclodextrins, glyceryl
nonost ear ate, hydroxypropyl methylcellul ose, magnesiumtrisilicate,

magnesi um al um num silicate, propylene glygcol, propylene glycol alginate,
sodi um al gi nat e, carnauba wax, xanthan gum starch stearate(s), stearic 15
Sept enber 2006 WO 03/000263 PCT/ CAO1/ 00951 -8 aC|d, stearic nonogl yceride
and stearyl alcohol. A nost preferred stabilizing agent consists of
magnesiumtrisilicate. In a preferred enbodi nent, the core of the new rapid
onset Diclectin g Oét@aﬂlcanﬁaﬁgwtéﬁdec%ﬂaas@a@pmlc.%brrratﬁl M08 Pedferded 0 10%
nmost preferably about 796 pyri doxi ne HCl; about 4 tol0% nost
preferably aboutStauizng age %Qf@?@ﬂ”ﬁﬂi“ﬁé”%’i?@?ﬁ nate; about 40 to 80%
nost preferably about 6296by melght of microcrystalline cellulose; about

10 to 30% m)st referab abot 18% by V\BI? of ma S|u Ibl? Ilcate
about 10 0.5 to 3%32 9"’?5’?/ B'le)'/"t'aﬁli‘ﬁu?"r?}ﬁdbev(?@l‘”gm pregt) PIeERINi oxi de;

about 0.5 ?S%ﬁﬁﬁ“ﬁoﬁ*@“'r%'f”??@‘ﬁ“ oy et ot o7 mearel o st car ate.
15 Sept enber Zoo%about 7%pby wel ¥pyl‘l oxine H%P ¥about é? o1 0% pre%ererlBI
about 7% by weight of doxylamine succinate; about 40 to 80%, most
preferably about 62% by weight of microcrystalline cellulose; about 10 to
30%, most preferably about 18% by weight of magnesium ftrisilicate; about
10 0.5 to 5%, most preferably about 1% by weight of silicon dioxide; 0.5 to 5%
most preferably about 3% by weight of sodium croscarmellose and about

0.5 to 5%, most preferably about 3% by weight of magnesium stearate.



WO 03/ 000263 PCT/ CAOI /00951 -9 Exanple | The follomdngsés aq?eés&?le of a
145 ng Diclectin rapid onset core fornulation: 5 Tabl & 2°PRENL

| ngredi ents: =ingredients Wight, Lweight Batch. site, M(Ta(i % Tab 100
kg Doxyl arg inate 10.0 6.9 6.897 Pyridoxine HO 1 897
Nhgnesiun15&$§%ﬁ#%§te 26.4 18.2 18. 207 NlcrocrystalIinegggggngggl 62. 069
Cellulose PH 102 Sodium 3.6 2.5 2.483 Croscarnell ose Type A Magnesi um
Stearate 4.0 2.8 2.759 Silicon Dioxide NF 1.0 0.7 0.690 Total';' _ 145.0
;.00 1Q0; The core can then be enterically coated with an agueous enteric
coating which will allow the formulationgto transit through the stomach
relatively unscathed while allow ng rapid dissolution in the intestines.
15 Sept enmber 2006 WD 03/000263 PCT/ CAO /00951 -10 The coating forrmnul ation
can be as foll ows:

Example 1 _
The following is an example of a 145 mg Diclectin rapid onset core

formulation:

5 Table 1: Core Ingredients:

.. - dngredients; .

3

| Déky!amirie S”Uccinaté. -
Pyridoxine HCI

Magnesium trisilicate

Microcrystalline
Cellulose PH 102 .
Sodium 3.6 2.5 2.483

Croscarmellose Type A

2.8 2.759
0.7 0.690

Magnesium Stearate
Silicon Dioxide NF

T T T
oo W R

The core can then be enterically coated with an aqueous enteric coating
which will aliow the formulation to transit through the stomach relatively
unscathed while allowing rapid dissolution in the intestines.



Tabl e 2: Coating Formnulation Ingredients' Wight Wi ght _Batch, si My/ Tab,
100kg i.rsesil gCOat OpadryCl ear YS-1-7472 4.82 3.33 3.1§§?Ptelﬁh?ri2éﬁ@d Wt er
USP Total: 4.82 3.33 3.33 Enteric C, a# Estacryl 30D Enteric 39.58 27.29
27.294 Coal ution* Talc USP 200 Mesh 2.85 1.97 1. t hyl ene
d ycol 400 TR O 06 Cant s foam 1520 0 12 o 05 BCHAPRNE. VLS
Water USP Total: 16.04 30.17 30.17 i insahirig Coat OpadryWite YS-1-7003
1.61 1.11 1.108 Purified Water USP Total: 1.61 1.11 1.11 *Estacryl 30D
Enteric Coating Solution contains 30% of solids. Therefore, 5 the total
actual enteric coating amounts to 11.07%4glotal coated tablet weight 167.47
nmg. The purpose of the seal coat is to provide a snooth surface for the
enteric coating, thereby avoiding nounds, pits or crevasses wherei n uneven
10 anounts of enteric coating would be applied. 15 Septenber 2006

The coaiing formulation can be as follows:

Table 2: Coating Formulation

AEma—

70 dngiedientst . - G L Weight | . Weight T, [ "Batoh'sizes;
e

AR AR N Ry
Opadry"™ Clear YS-1-7472 3.327
Purified Water USP

Total: 4,82

3.33

T
T e LI
B SR £ e

30.58 27.59 27.204

. Enteric Goat;;. "3

Coating Solution*

Taic USP 200 Mesh 2.85 197 1.068
Polyethylene Glycol 400 USP 120 0.83 0.626
Antifoam 15620 0.12 0.08 0.081
Purified Water USP
Total: | 16.04 3017 30.17
Ay e T T IEInhing CoRtE Y 0y T T
“Opadry™ White YS-1-7008 | 161 T 108
Purified Water USP
Total | 1.61 711 KE

*Estacry! 30D Enteric Coating Solution contains 30% of solids. Therefore,
5 the total actual enteric coating amounts to 11.07%.
Total coated tablet weight 167.47 mg.

The purpose of the seal coat is to provide a smooth surface for the enteric
coating, thereby avoiding mounds, pits or crevasses wherein uneven
10 amountis of enteric coating would be applied.



WD 03/ 000263 PCT/ CAO /00951 -11 Dissolution Data The rggi d ogset
formul ation of the previous exanpl e has exhibited in-vi?PEPEEPELPhti on
profiles as shown in Table 3 bel ow, when neasured in 1000 mM phosphate
buffer at d 37Cin a type 2 dissolution apparat O rpm
The nuneri gg?gs\‘;(golo%gs are expressed as percentages of di sEéT@é&l%oésgtive
ingredient inrelation to starting quantities. Table 3: D ssolution
profiles Pyridoxine HO * Run | "Run 2 Run$ Run 4 Run a Rpn Avg 5 m nutes
20 2 0 77 79 79 43 10 mnutes 91 90 90 91 94 95 92 15 mnutes 96 96 94 94
95 96 95 30 mnutes 95 98 96 95 98 96 96, 45 mnutes 97 96 97 94 99 98 97
Dox~ lagltned4r Join f Run 2 R49 X, Run 4'1ﬂ0n;.5 Run 6 Avg? 5ugdihate 5
mnutes 17 2 0 70 75 76 40 10 mnutes 90 87 89 89 97 96 91 15 m nutes 98
97 96 92 98 97 96 30 minutes 97 98 96 94 99 97 97 45 minutes 98 96 98 92
100 99 97 10 The extrenely | ow di ssol ution values obtained after 5 m nutes
for runs 1 to 3, Lan ensxgl ai ned by the non-disintegration of the core
formul ation at t i nterval . 15 Septenber 2006

The rapid onset formulation of the previous example has exhibited in-vitro

dissolution profiles as shown in Table 3 below, when measured in 1000 ml
phosphate buffer at pH 6.8 and 37°C in a type 2 dissolution apparatus at
5 100 rpm. The numerical values are expressed as percentages of dissolved

active ingredient in relation to starting quantities.

Table 3: Dissolution profiles

— 5 mi)nutes 20 2 0 79 | 43
10 minutes 91 20 90 a5 a2

15 minutes 96 96 94 94 95 9 95
30 minutes 95 08 96 95 o8 96 96
45 minutes 97 96 97 | o4 99 | 98 97
v Run | Run 2. Run 3 - Rund fRup.S | Run6.| - Avge

PR ERN AR

“Emingtes | 17 | 2 ] 0 | 70 | 75 | 76 | 40
10 minutes 90 87 89 89 97 96 o1
15 minutes 98 97 96 92 98 97 96
30 minutes o7 98 96 94 09 97 97
45 minutes 98 96 98 92 100 99 97

10  The extremely low dissolution values obtained after 5 minutes for runs 1 fo
3, can be explained by the non-disintegration of the core formulation at the

5 minute interval.



WO 03/ 000263 PCT/ CA01/ 00951 -12 Exanpl e of nethod of nufacé rﬁ %
formul ati on of the present invention was prepared usin §ﬁ§mn & &i ent s
shown in Table 1, above. Doxyl am ne succinate and silicon dioxide NF are
pr e- bl ende cu. Ft. V-Blender. The resulting pre I 1S then
mlled thrgﬁgﬁy@méﬁadro Co MII, Mdel 1965, equipped w ﬂﬂcggﬂﬁhiesh
screen. Pyridoxine HO is also mlled through a Quadro Co M1, Model 1965,
equi pped with a 40 nesh screen. The mlled pyridoxine HCI is then 10
conbined with the doxylamne | silicon di oxide NF pre-blend and the

combi ned m xture bl ended. Mcrocrystalling Cellulose is mlled through a 40
mesh screen and split into two approxi mately equal portions. One portion

i s subsequently conbined 15 in a 650L Gallay Bin with the previously
formed pre-blend containing both the active ingredients, foll owed by the
addition of the second portion. The |oaded material is then bl ended

foll owed by the mmdlgaf HethetoERhactufd Si | i cate and sodi um
croscar nel | ose. forned mxture 1s blended. The additi on of

magnesi um st ear at é‘ef d’ﬂrl"lb‘i/@é'ﬂn b9t dhe aergsent oimdentiono Wase RERPAEPL S0t t he

preparation of thﬁ;r@d}élﬁsfsﬁbﬁmhﬁﬁ“ﬂaﬁﬁ 1, TaRvé. Wwﬁhﬁf&jsm&lr@@%cﬁ%ﬁ&% l n
tabl et form and |s subsequent | é seal . coated er| c ﬁ_gat ed_usin

sui t abl e conmer cidgXdg %Waﬁ@&’ﬁ‘? lepdRfe R 2 %‘nt’%r e(f't‘i'&fl e Zprylting pr oat ed for

aesthetics. The QwaHas thaMernlléd et chhrtGQué’(ﬁomIcDMﬂl§MoU§l 1988 edishddrwitti gure 2.
Al'l coating steps usi ng_'the ingredients of Table 2 narrely, t he seal coat

on the core, thé&44ME EeYhting and the opadry white (col or coat) are

Pyridoxine HCI is also milled through a Quadro Co Mill, Model 19685,
equipped with a 40 mesh screen. The milled pyridoxine HCI is then

10  combined with the doxylamine / silicon dioxide NF pre-blend and the
combined mixture blended.

Microcrystalline Cellulese is milled through a 40 mesh screen and split info

two approximately equal portions. One portion is subsequently combined
15 in a 650L Gallay Bin with the previously formed pre-blend containing both

the active ingredients, followed by the addition of the second portion. The

loaded material is then blended followed by the addition of magnesium

trisilicate and sodium croscarmellose. The newly formed mixiure is

blended. The addition of magnesium stearate followed by an additional
20  blending completes the preparation of the core formulation.

The final blend is compressed in tablet form and is subsequently seal

coated, enteric coated using a suitable commercially available agueous

enteric coating and top coated for aesthetics. The overall manufacturing
25 process is depicted in Figure 2,

All coating steps using the ingredients of Table 2, namely, the seal coat on
the core, the enteric coating and the opadry white (color coat) are



15 Septenber 2006 WD 03/000263 PCT/ CA0O1/ 00951 -13 advggt atgﬁ%guslﬁ
performed in a Vector H (trade-mark) coater pan equi pﬂ) Y % 2906
peristaltic punp. Exanple 2 5 The followi ng is another exanple of a 146 ng

Diclectin r\%’hﬂﬂoﬁ%‘iet core fornmulation. The fornul ati O”%ﬁg@%am ur ed

al ong the sane™ nanufacturing nethods as descri bed-above e-1l. This
exanpl e denonstrates that the rapid onset feature of the fornul ation of
the present invention was obtained with a different group of excipients.
10 Table 4: Core Ingredients: U 'r Ingredients Wight Wight Doxylam ne
Succinate 10.5 7.2 Pyridoxine HO '10.5 44 2 Magnesiumtrisilicate 30.0
20.6 Mcrocrystalline 65.0 44.5 Cellulose PH 102 Cal ci um Phosphat e
(Dibasic) 25.0 17.1 Magnesium Stearate 4.0 2.7 Colloidal Silicon D oxide
1.0 0.7 Tofu; . 1"46 0 1 QO 15 Septenber 2006 WD 03/000263 PCT/ CA01/ 00951
-14

advantageously performed in a Vector Hi (trade-mark) coater pan equipped
with a peristaltic pump.

Example 2
5 The following is another example of a 146 mg Diclectin rapid onset core

formulation. The formulation was manufactured along the same
manufacturing methods as described above in example 1. This example
demonstrates that the rapid onset feature of the formulation of the present
invention was obtained with a different group of excipients.

10

Table 4: Core Ingredients:

Doxylamine Succinate

Pyridoxine HC] 10.5
Magnesium trisilicate 30.0
Microcrystalline 65.0
Cellulose PH 102
Calcium Phosphate (Dibasic) 25.0 17.1
Magnesium Stearate 4.0 27

Colloidal Silicon Dioxide 1.0 0.7

]
5




The coating fornulation can be as follows: Table 5: ng%ing gorﬁﬁlation 1.
i ngredi ents, Weightf Tablef “(My) OpadryWhite YS-1-70635¢Di®m8er 2800 f gam AF
Ermul sion 0.07 Sureteric YAE-6-18107 16.06 Purified Water USP Opadryd ear
YS- 1- 7472 al coated tablet weight 167.24 ng. 5 rapi g onset
fornulatioﬁwéﬁyW%%ﬁprevious exanpl e has exhibited in-vit gﬁcﬁgg@%?ution
profiles as shown in Table 6 bel ow, when neasured in 1000 ml  phosphate
buffer at pH 6.8 and 37Cin a type 2 dissolution apparatus at 100 rpm The
nunerical values are expressed as percentages of dissolved 10 active

i ngredient. 15 Septenber 2006 WO 03/000263 PCT/ CA01/ 00951 -15 Table 6:

Di ssolution profiles: . Run 5 Fun 6 Avg:.. yri HC : Run Run 2 un3 Run 4

P doxine 15 mnutes 17 13 25 31 17 22 21 30 mnutes 31 28 60 63 36 43 43

The coating formulation can be as follows:

Tabie 5: CcI)ating Formulation

.o, Weight/ Tablet
“Opadry™ White YS-1-7003 438
Antifoam AF Emulsion 0.07
Sureteric YAE-6-18107 16.06
Purified Water USP
Opadry™ Clear YS-1-7472 0.73

Total coated tablet weight 167.24 mg.

The rapid onset formulation of the previous example has exhibited in-vitro

dissolution profiles as shown in_ Table 6 below, when measured in 1000 ml

phosphate buffer at pH 6.8 and 37°C in a type 2 dissolution apparatus at

100 rpm. The numerical values are expressed as percentages of dissolved
10 active ingredient.



45 ninutes 51 45 78 80 55 60 61 60 minutes 69 64 88 89 67 72 75 715
mnutes 79 76 94 94 77 81 83 90 minutes 84 84 97 97 835 8tgberf80 ni nut es
88 89 98 99 87 90 92 120 minutes 91 93 98 98 89 92 93 Doxyl ani ne Ran 1

Run Run 3 ~ 5 Rurt 6 Avyg SUaemat 3 , 15 m nutes 4 31 47 61
32 30 m m?t"%;s’é‘é"%&g? 64 63 38 40 44 45 ninutes 47 44 75"%@‘3%%”‘% 161 60

m nutes 71 61 90 85 68 74 75 75 minutes 76 71 96 89 81 82 82 90 m nutes
85 80 101 88 83 81 86 105 minutes 92 86 103 95 93 92 93 120 m nutes 93 88
101 96 96 95 95 It follows fromthese results that the novel formnulation
denpnstrates a rapid onset as shown by ifs dissolution profile. Pyridoxine
HCl presents an 5 average dissolution profile of over 90% w thin 120

m nutes of starting the neasurenents. Simlarly, Doxylam ne succinate

di spl ays an average dissolution profile of over 90% w thin 120 m nutes of
starting the neasurenents. 10 15 Septenber 2006 WD 03/000263

PCT/ CAQI /00951 -1hBle 6: Dissolution profiles:
Bminutes | 17 | 13 | Tz
30 minutes 31 28 60 63 36 43 43
45 minutes 51 45 78 80 55 60 61
60 minutes 69 64 88 89 67 72 75
75 minutes 79 76 94 94 77 81 83
90 minutes 84 84 97 97 83 87 89
105 minutes 88 89 08 99 87 90 92
120 minutes 91 93 08 08 89 92 93

15 minutes 16 14 22 31 47 61 . 32
30 minutes 31 27 64 | 63 " 38 40 44
45 minutes 47 44 75 79 58 61 61
60 minutes 71 61 920 85 68 74 75
75 minutes 76 71 96 89 81 82 82
90 minutes 85 80 101 88 83 81 86
105 minutes 02 86 103 95 93 92 93
120 minutes 93 88 101 96 9 | 95 95

It follows from these results that the novel formulation demonstrates a rapid
onset as shown by its dissolution profile. Pyridoxin'e HCI presents an

5 average dissolution profile of over 80% within 120 minutes of starting the
measurements. Similarly, Doxylamine succinate displays an average
dissolution profile of over 90% within 120 minutes of starﬁng the
measurements.

10



Exanpl e 3 (Conparative exanple using prior art formul ation) The f%llomﬁng
is an exanple of the prior art Diclectin formul ation. AdSCRRBEFI D% or a
146.2 ng tablet is provided. This exanple denonstrates a strikingly slower
onset of di Lgn in conparison to the present 5 inv on. ble 7:
Core Ingred?é%@gbhﬁngredients " Wei ht Weight g- NDITab?E&?Bm“*éﬁ.
Pyridoxine HCl 11.0 7.5 Doxylam ne Succinate 10.2 7.0 Lactose NF 25.0
17.1 Mcrocrystalline 65.0 44.4 Cellulose NF Magnesium Trisilicate 30.0
20.6 Silicon Dioxide 1.0 0.7 Magnesium Stearate 4.0 2.7 Total: 146.2 100
15 Septenber 2006 WO 03/000263 PCT/ CAOL/0D951 -17 The coating formul ation
Is as follows: Table 8. Coating Fornulation Ing Wirts Coating Sol ution
No. 714 Coating Powder No. 303

Example 3 (Comparative example using prior art formulation)

The following is an example of the prior art Diclectin formulation. An

example for a 146.2 mg tablet is provided. This example demonstrates a

strikingly slower onset of dissolution in comparison to the present
5 invention.

Table 7: Core Ingredients:

" Ingredients { - Weigh
PyridoxingvHC‘lﬁ' T 11 O =
Doxylamine Succinate 0.2
lLactose NF 25.0
Microcrystalline 65.0
Cellulose NF
Magnesium Trisilicate 30.0 20.6
Silicon Dioxide 1.0 0.7
Magnesium Stearate 4.0 2.7
Total: 146.2 100




C. A P. solution 10% C A P. solution 5% Celatin Solutign No. 1%% Dust i ng
Powder No. 755 Whiite Snoothing Syrup Sugar Syrup No. 12 PeplemsheniPOhs 7000-B
white Wax Solution No. 723 5 The current fornulation of the previous
exanpl e ha jhited in-vitro dissolution profiles as jn. JTable 9
bel ow, mheﬁwﬁé%g@%%d in 1000 mM phosphate buffer at pH %E@%E%@%§?C in a
type 2 dissolution apparatus at 100 rpm The nunerical values are
expressed as percentages of dissolved 10 active ingredient. 15 Septenber
2006 WD 03/000263 PCT/ CAO /00951 -18 Table 9: Dissolution profiles:
Pyridoxine WCI: ; Run 1 Run'2 RUn3 R46 4;ﬁgn 5. Run,6 Avg. 15 mnutes 9 11
18 11 16 12 13 30 minutes 22 23 32 25 2823 25 45 minutes 37 34 45 39 42
34 38 60 minutes 50 44 56 49 51 44 49 90 m nutes 69 63 73 69 67 63 67

120 minutes 83 76 84 82 80 76 80 150 m nutes 94 86 91 91 86 86 89

The coating formulation is as follows:
Table 8: Coating Formulation -

-5 T Ingredgntst
" Coating Solution No. 714
Coating Powder No. 303
C.A.P. solution 10%
C.A.P, solution 5%
Gelatin Solution No. 105
Dusting Powder No. 755
White Smoothing Syrup

Sugar Syrup No. 111
Opalux AS-7000-B white
Wax Solution No. 723

The current formulation of the previous example has exhibited in-vitro

dissotution profiles as shown in Table 9 below, when measured in 1000 ml

phosphate buffer at pH 6.8 and 37°C in a type 2 dissolution apparatus at

100 rpm. The numerical values are expressed as percentages of dissolved
10  active ingredient.



180 minutes 99 94 98 96 93 92 95 240 minutes 93 93 123 00 gﬁ éﬁ@ 98 s
Daxyl 6mirte ~ ;; #2unt6 Avg ,,,f Run 1{ Run 2 Run 3 RUASEPEBRSOP,ite=.

,, .qt 15 minutes 12 15 17 8 18 16 14 30 mnutes 17 21 31 18 27 30 24 45
m nutes 24 38 38 34 60 mnutes 34 41 56 36 46 4 m nut es
52 55 69 55"3@33%@8%30 120 ninutes 69 65 75 68 71 75 71 %@B’éﬁ?%‘ﬁ%és 80 74
80 78 79 82 79 180 minutes 82 78 86 82 80 84 82 240 minutes 95 89 89 82
80 87 87 It follows fromthese results that the prior art formnulation,
exhibits a hnoticeably slower dissolution pattern when conpared with the
novel 5 fornulations. Indeed, after 90 _Eﬂutes averages of only 60%
doxyl am ne and 67% pyri doxi ne HCl are dissolved. A slower in-vivo

di ssolution profile is indicative of a delayed onset of action. The novel
formul ations, as depicted by exanples |I and 2, show nmarkedly faster onset
di ssolution 15 Septenber 2006 WD 03/000263 PCT/ CA0O1/ 00951 -19

Table 9: Dissolution profiles:

15 mlnutes ) 9 i -11 i 18 11 16 12 13
30 minutes 22 23 32 25 28 23 25
45 minutes 37 34 45 39 42 34 38
60 minutes 50 44 56 49 51 44 49
90 minutes 69 63 73 69 67 63 67
120 minutes 83 76 84 82 80 76 80
150 minutes 94 38 01 )| 88 86 89
180 minutes a9 94 98 96 93 92 95
240 minutes a3 93 100 100 99 101 98

Bminates | 12 | 156 | 17 | 8 | 18 | 16 | 14
30 minutes 17 21 31 18 27 30 24
45 minutes 24 32 45 25 38 38 34
60 minutes 34 41 56 36 46 49 44
90 minutes 52 b5 69 55 62 66 60
120 minutes 69 65 75 68 71 75 71
150 minutes 80 T4 80 78 79 82 79
180 minutes 82 78 86 82 80 84 82
240 minutes o5 89 89 82 80 87 87

It follows from these results that the prior art formulation, exhibits a
noticeably slower dissolution pattern when compared with the novel
5 formulations. Indeed, after 90 minutes averages of only 60% doxylamine
and 67% pyridoxine HCl are dissolved. A slower in-vivo dissolution profile
is indicative of a delayed onset of action. The novel formulations, as
depicted b_y examples 1 and 2, show markedly faster onset dissolution



profiles resulting in a rapid onset of action. The new r mul

overcome nmost, if not all of the drawbacks associ ated! Fﬂ’f"‘?‘ﬁ 2}9P§or art.
The ternms and descriptions used herein are preferred enbodi nents set 5
forth by i.llustration only, and are not intended i ions on
the many varla'flions whi ch those of skill in the art WI|F81F é@éﬂrq%t%e to be
possible in practicing the present invention. It is the intention that all
vari ants whether presently known or unknown, that do not have a direct
effect upon the way the invention works, are to be covered by the

followi ng clains. 15 Septenber 2006 WO O@d 000263 PCT/ CACL/ 00951 -20
CLAIMS 1. An enterically-coated pyridoxine HCl and doxyl am ne succinate
rapid onset fornulation conprising a disintegrating agent such 5 that the
foll owi ng dissolution profiles are satisfied when neasured in 1000 m
phosphate buffer at pH 6.8 and 37C in a type 2 dissolution apparatus at
100 rpm (a) at Ipaids @b@kg lﬂ(&%aﬁif:l onb&: Jrakin. ?ﬁ@HéW?orﬂﬁlaﬁ&%\%frconﬁB/“ doxi ne

HCl and doxyl am ne succinate are 0 dissolved after 30 m nutes of
measur enent; (b) r%ﬂ“-l'fe%@@“%@ﬁtdra?ﬂ%"@ agsqeiatedvdih thedilieEt of each of

pyri doxi ne HCO and doxyl am ne succinate are dissolved after 60 m nutes of
measurenent; (c) .at | east Hizilbout 80% of%‘iggr@l total apounts of each of 15

pyri doxi ne HCl arddeds%)s an fes<ipbens 4¢ n giesgiered emphadimels fehut es of

measurenent; 5 forth by way of illustration only, and are not intended as limitations on the
many variations which those of skill in the art will recognize {o be possible
in practicing the present invention. I is the infention that all variants
whether presently known or unknown, that do not have a direct effect upon
the way the invention works, are to be covered by the following claims.



(d) at |east about 90% of the total amounts of each of pggéi doxi ne HCl and
doxyl ami ne succinate are dissolved after 120 m nutes df Septegbeetet. 20 2.
An enterically-coated pyridoxine HCI and doxylam ne succinate rapid onset

formul atio laim1l, wherein the followi ng dissolyti
characteris ii}g}’o@%% al so satisfied when neasured in 1000*%&%16H%0§5p1hate

buffer at pH 6.8 and 37Cin a type 2 dissolution apparatus at 100 rpm 25
(a) at |east about 20% of the total amounts of each of pyridoxine HClI and
doxyl am ne succinate are dissolved after 15 m nutes of neasurenent; 15
Sept enber 2006 WO 03/000263 -21- PCT/ CAQ44.00951 (b) at |east about 60% of
the total anpbunts of each of pyridoxine HCl and doxyl am ne succinate are
di ssolved after 45 m nutes of neasurenent; (c) at |east about 80/a of the
total anmounts of each of 5 pyridoxine HCI and doxyl am ne succinate are

di ssol ved after 75 mnutes of measurement. 3. The rapid onset formnulation
of clains 1 or 2,cmiimrsein at | east about 40% of the total anmounts of each
of pyridoxi ne HOI™ and doxyl am ne succinate are dissolved within 5 m nutes
when neasured in 10 1000 m phosphate buffer at pH 6.8 and 37Cin a type 2
di ssol ution apparatus at 100.r pnan éntelituy-ceqted paritaeihe fHam aal dlok@ampé ¢l ai ns

Soor 2y whereln Akl MR bt fARbARA CHhptOh o GRhREdrathg hodh siERS! O
5 that the following dissolution profiles are satisfied when measured in 1000
ml phosphate buffer at pH 6.8 and 37°C in a type 2 dissclution apparatus
at 100 rpm:

(8}  at least about 40% of the total amounts of each of

pyridoxine HCI and doxylamine succinate are
10 dissolved after 30 minutes of measurement;

(b)  at least about 70% of the total amounts of each of
pyridoxine HCI and doxylamine succinate are
dissolved after 60 minutes of measurement;

{e) at least about 80% of the totali amounts of each of

18 pyridexine HCI and doxylamine succinate are
dissolved after 80 minutes of measurement;

(d)  at least about 90% of the {ofal amounts of each of
pyridexine HCl and doxylamine succinate are
dissalved after 120 minutes of measurement.

20 2. An enterically-coated pyridoxine HCI and doxylamine
succinate rapid onset formulation as in claim 1, whersin the following
dissolution characteristics are also satlsfied when measured in 1000 mi
phasphate buffer at pH 6.8 and 37°C in & type 2 dissolution apparatus at
100 rpm;

25 (@)  at least about 20% of the fotal amounis of each of

pyridoxine HCI and doxylamine succinate are
dissalved aiter 15 minutes of measurement;



said core conprising pyridoxine HCl, doxylam ne succin and, t
follow ng non-active excipients: a filler or binder, ?ég @32@9%

agent, a lubricant, a silica flow conditioner and a stabilizing agent 5.
The rapid onset fornmulation of claim4, wherein said filler or binder
consi sts of WR®0BFYstal | ine cel lulose. 6,,The rapid onseRCTIGONM9SL i on of
claim4, wherein said 20 disintegrating agent consists of sodium
crosscarnell ose. 7. The rapid onset formrulation of claim4, wherein said

| ubri cant consists of nmagnesium stearate. 8. The rapid onset fornulation of
claim4, wherein said silica flow conditioner consists of silicon dioxide.
15 Septenber 2006 WO 03/000263 PCT/ CA01/ 00951 -22 9. The rapid onset
formul ation of claim4, wherein said stabilizing agent consists of
magnesiumtrisilicate. 10, The rapid onset fornulation of clainms 1 or 2,
wherein said core conprises: 5 (a) about 4-10% by weight of pyridoxine

HCl; (b) about 4-10% by wei g{u ofatq@sybm;mwgpmer‘a{wanﬁgmsqﬁ%gh 4,9 80% by
wei ght of mcrocrystalline cellul os

out 0 30%
magnesi umtrisilicate; (e) about ‘Ur@dxg% Sg}c'\?\le“?'ﬁht oyylawing; c'iﬁ’ﬁc'@‘igﬁma&ee 10
(t) about 0.5-5% by wei ght of sodiissnived afess 46 mihittesef, mesaarknteg); about 0. 5-5%

by wei ght of magnesium steargale. g jaast about 80% of the total amounts of each of
5 pyridoxine HCI{ and doxylamine succinate are
dissolved after 75 minutes of measurement.

3. The rapid onset fermulation of claims 1 or 2, wherein
at Jeast about 40% of the fotal amounts of each of pyridoxine HCI and
doxylamine succinate are dissaived within § minutes when measured in

10 1000 mil phosphate buffer at pH 6.8 and 37°C in a type 2 dissolution
apparatus at 100 rpm,

4. The rapid onset formulation of claims 1 or 2, wherein
said formulation contains a core coated with at least one enteric coating,
said core comprising pyridoxine HCI, doxylamine succinate and the

15 following non-active exciplents: a filler ar binder, a disintegrating agent, a
lubncant, a silica flow condilioner and a stabilizing agent.

8. The rapid anset formulation of claim 4, wherein said
filler or binder consists of micracrystalline celiulose.

B. The rapld onset farmulation of claim 4, wherein said
20 disintegrating agent consists of sodium crosscarmellose.

7. The rapid onset formulation of claim 4, wherein said
iubricant cansists of magnesium stearate.

8. The rapid onset formulation of claim 4, wherein said
silica flow conditioner consisis of sificon dioxide.



11. The rapid onset fornulation of claim10, wherein said core conprises:
15 (a) about 7% by wei ght of pyridoxine HCl; (b) about ! 575}8’959‘“17&@28&? of
doxyl am ne succinate; (c) about 62% by wei ght of mcrocrystalline
cel | ul ose; d about 18% by wei ght of nmagnesiumtrisilicate; (e) about
0. 7% by wei W"%?I i con di oxi de; 20 (f) .about 2.5% by vagfmel/@‘”Séodl um
croscarnel l ose; and (g) about 2.8% by vverzgt of magnesi um stearate. 12.
The rapid onset fornulation of claim4, wherein said at |east one enteric
coating is aqueous based. 13. The rapid onset fornulation of claim12,
wherein said 25 enteric coating consists of a seal coat applied to the
core, an enteric coating per se applied on the seal coat and an aesthetic
top coat applied on the enteno coating per se. 15 Septenber 2006 WO
03/ 000263 PCT/ CA01/ 00951 -23 14. Use of the rapid onset formnulation of
claims 1 or 2 in the preparation of a medicament for treating nausea and
voniting in a patient in nee& theteompididset joanuationtad ciaimpidd whaei seid
formul ation of clai g@blﬂﬂ&[a% tédﬁs%ﬂ%fﬁ{a@ﬁéﬁlﬁﬁirﬁﬂcﬁé a nedi canment for

I ng

treati ng nausea and 5 vom during pr egnancy |n a patient in need

thereof. 16. A nedi canent fo att assoc ated.with
nausea and voniting consi stl @%ﬁ%b‘grﬁﬁfﬁg B B B G2, et
said core compnses
5 (8)  about4-10% by weight of pyridoxine HC;

(b)  ahout 4-10% by weight of doxylamine succinate;
{c) ahout 40-80% by weight of microcrystalfine celluiose;
{d) about 10-30% by weight of magnesium frisilicate;
{e) about 0.5-5% by weight of silicon dioxide;
10 ® about 0.5-5% by weight of sodium croscarmeliose;
and
(0) about 0.5-5% by weight of magnesium stearate.

11.  The rapid onset farmulaﬁon of claim 10, wherein said
core comprises: ,
15 (@&  about 7% by welght of pyridoxine HCI;
(b}  about 7% by weight of doxylamine succinate;
{c) about 62% by weight of microcrystalline cellujose;
(d) about 18% by weight of magnesium trisilicate;
‘ (8) about 0.7% by weight of silican dioxide;
20 ()  about 2.5% by weight of sodiym croscarmellase; and
() about 2,8% by weight of magnesium stearate.

12.  The rapid onset formulation of claim 4, wherein said
at least one enteric coating is agueous based.

13.  The rapid onset formulation of claim 12, wherein said
25  enleric coating consists of a seal coat applied ta the core, an eneric
coating per se applied on the seal coat and an aesthetic top coat applied

on the enteric coating per se.



formul ation of claim4. 17. A process for preparing the_rapid ons&t)
formulation of 10 claim4, said process conprising t héd §F}§f}§b%f29 bl endi ng
sai d doxyl am ne succinate and said silica flow conditioner to obtain a

pr e- bl end; I XI said preblend with said pyridoxi ne NC in an
active i ngrvgg}oge%\"tg%gl end; 15 mxing said _ggt i ve | ngredi ekgbgf&@zoﬁgs\?vi th said

remai ni ng non-active exciplents, nanely: Tiller or binder, a

di sintegrating agent, a lubricant, and a stabilizing agent to obtain a
final blend; and tabletting and coating said final blend. 20 18. A process
I n accordance with claim17 wherein said final tabletting and coating step
conpri ses conpression of said final into a tablet shape, seal coating of

sai d tabl et shape, foll owed enteric.coatjng, followed hy col our
coat i ng. P t?X se o? the rap,dn gnset formulation of%laims 1or

2 in the preparation of a medicament for treating nausea and
vomiting in a patient in need thereof.

15.  Use of the rapid onset formulation of claims 1 or
2 in the preparation of a medicament for treating nausea and

5 vomiting during pregnancy in a patient in need thereof.

16. A medicament for attenuating the symploms
associaled with nausea and vomiting copsisting essentially of the
formulation of claim 4.

17. A pracess for preparing the rapid onset formulation of
10 claim 4, said process comprising the steps of:
. blending said doxylamine succinate and said sifica
flow conditicner to obtain a pre-blend;
. mixing said preblend with said pyridexine HCI to
obtain an active ingredient blend,
18 . mixing said active ingredient bilend with said
remaining non-active excipients, namely: a filler or
binder, a disintegrating agent, a lubricant, and a
stabilizing agent to obtain a final blend; and
. tabletting and coating said final blend.

20 18. A process in accordance with claim 17 wharein said
final tabletting and coating step comprises compression of said final into a
tablet shape, seal coating of said fablet shape, followed by enteric coating,
fallowed by colour coating.



