EMBEDDED LIQUID LUBRICANTS FOR TABLETING FIELD OF INVENTION [0001]This invention
relates to phaymaeasdisal and nutriceutical tablets. More particularly the invenRtiogps9videssa
composition and method for effective lubrication in tablet ng. BACKGROUND OF THE INVENTION
[0002]Stearic acid or metallic salts of stearic acid, particularly magnesium stearate, are commonly
used as an excipient in pharmaceutical and nutriceutcal compositions to facilitate the tableting

rocess. Compounds such acilitate tableting b
Fr)educmg frlctlopn at the table?IEE le'wall'i lt-'mf %ﬁéunng@%m?ﬁ aﬁ{gﬁ (}Ezfjnﬁéon and/or by o
preventing sticking to punch faces and the die wall. [0003]Although used throughout the
pharmaceuticalaRd e igeUra} idustry as a lubricant, use of magnesium stearate as a lubricant
does have severaldisadvantages. Magnesium stearate is a laminar lubricant. As a laminar lubricant
the structure of magnesium stearate is a stack of laminar sheets. Lubrication occurs when one or more

laminar sheetsmﬁeeleemg m@rﬁraﬁKa&@@we@%w&@%&@%a%tm%&m?ap%gies Mxing

facilitates removal of sheets from the stack and accord |ntg ly the degree of lubrication (i.e. lubrication
with a laminar IBBHEHRNS IRRVR N EeR HIR A9 I GotTRS S 88rﬁﬁ8§'ﬁ%tﬁ%fﬂbﬁ FRYYRAGIISSIRA stearate
is mixed, the laimtableghegets peel off from the stack structure of magnesium stearate and coat the
surrounding particles or granules of the composition. Accordingly, the mixing time, speed and/or
mixing method impact the Iubrlcatlng efflcacy of magnesium stearate. For example, if too many
laminar sheets Ba&i 8 . SN magnesium stearate in the mixing process over
lubrication occurs. Namely, partlcles get over coated with laminar sheets which reduce interparticular
bonding leading to poor compressibility and lower tablet hardness, thus creating potential processing
problems and/dpﬂ%?]prop@ﬁ%ﬂs}q@%%rm@@&'&bﬁﬁi’@n@’oﬁﬁ‘é%@sé@@véﬁarﬂ@#iédﬂommeﬁénrder the

tablet hydfophcﬁ@é‘éh&{éicﬁr@%bmgm?m%ﬁ%%ﬂti&btﬁeﬂtuﬁdﬁﬁﬁﬂb&em%ﬁﬁﬂwHgtxi%&@&%safy for
content unlforml%b%t‘sl I\égg {nq'acﬂ qﬂ%ﬁ%dﬂaﬁng process. Compounds such as magnesium

stearate function as a lubricant and facilitate tableting by reducing friction at the

tablet-die wall interface during tablet formation and ejection, and/or by preventing

sticking to punch faces and the die wall.

[0003] Although used throughout the pharmaceutical and nutriceutical industry
as a lubricant, use of magnesium stearate as a lubricant does have several
disadvantages. Magnesium stearate is a laminar lubricant. As a laminar lubricant the
structure of magnesium stearate is a stack of laminar sheets. Lubrication occurs
when one or more laminar sheets are “peeled off’ the stack and at least partially coat
surrounding particles. Mixing facilitates removal of sheets from the stack and
accordingly the degree of lubrication (i.e. lubrication with a laminar iubricant is

“mixing sensitive”).

[0004] As a composition comprising magnesium stearate is mixed, the laminar
sheets peel off from the stack structure of magnesium stearate and coat the
surrounding particles or granules of the composition. Accordingly, the mixing time,
speed and/or mixing method impact the lubricating efficacy of magnesium stearate.
For example, if too many laminar sheets peel off from the stack structure of

magnesium stearate in the mixing process over lubrication occurs. Namely, particles



mixing time, speed and/or mixing mechanism introduce variation of lubrication levels when magnesium

stearate or Qilies@mipgsdubricant is used as a lubricant which in turn leadsja the assacigted

compressibility and tableting problems. \Mien used as a lubricant, magnesium stearate Is typically
added to the composition in a separate last step before tableting to provide control of the lubrication
process and minimize the opportunity for over-lubrication or undesirable disruption of the magnesium
stearate structure in the mixing process. [0006]Conventionally liquid lubricants have not been

particularly usef8FiPpIwea ek GmpesitiorrRio MR CadHES 8 isnerpiouir hoacingiieasinadaded for
tableting. Typicalbarliqericbhebicéitysarahlonly hebteddestdneassathgeanttinsdpprwvier dtendsiagd must
o, eI CRERIESSIAN RIS EATLE {redhe RONeR e TR eRgET

mixing difficult. [0007]Two approaches to overcoming the problems associate the Uge of liquid
lubricants have B%?en@[lﬁi{esf%%l. GhiebppIERERI8ItetUFVeradn NZORD ukisitteatationediseable oil
lubricants into safidesaitavigted oil lubricants by hydrogenation. This approach has the disadvantages
that: (1) hydrogenated vegetable oils are associated with an increased risk of coronary heart disease,
and (2) hydrogenated vegetable oils are not nearly as effective tableting lubricants as the common
metal stearate @0FNts. [VROBYA seeoassappfoachnimead.idftaciliateisecsof igdestubnigapss in dry

mixtures intendad/b ARE L WES 8 GOAIAYMAMCRRNMS LA A SlinRo BIS I

substance to avoid the wetting issue. The film forming material assembles to form alayer or skin over
the surface of alYNIRFARESEH T SRy SUBEEIHREYNIE I 4pisanhisrters ap fdverranigmuchiinc ude

water soluble guons isadk astgamsécahite_dp&mipcdie@ﬂlﬂﬂarmadﬂieﬂwgqﬂ@msﬁ&su%éﬁ D}tdﬁ%propw _
cellulose or carbpeuneliy! eluase BRIES oL AGEAS NAICLAL BUEh &S gelali, Mhile the oil
insoluble film-former ma§ address the wetting issue to some extent, the film-coate ﬁqw&s Riown in

the art have sutj8thRRPEecreiRbiRiNgoitcRiRyIfe ReIRtyPRI M dRIISREaNRECERER S8 Miisigim. US
4603143 A disctosesdpeetdiaityingfasveolublesilemisr pevaderabuitaie fabs0BIPIRS Siagiigitablets. US

6162474 A discg i@ ig@%}]! e ition comprising droplets of a flit soluble vitamin
dispersed in a po%jasgaccﬁlan eprenqeﬁ\r‘ﬁY;% é%ﬂﬁ%%%%%% discloses a solid composition for use in tableting
comprising a therapeutic agent in admixture with a liquid hydrophilic lubricant. AN 1977-49626Y

XP002492710 2066 1 ean:Qily Jiaui ich i ] ifyin ent, such
as hydroxy ethy %Hgﬁlose,és%aﬁmv%ﬂ%%%ghﬁg lgn}g%g%g% y%(%oé%%gzggg %@%ﬁglﬂ%ﬁﬁw{a tablets

from capping byPBrEISArRIGNE I omRRT R RisPHYricsHitalR, 2PdhrcREmMRASRsale datemedalonr oil. US
4603143 A, US BbB2474 FyrBRIF1 4Q824ubvidatabaseMiPde\Meekdlin Grad fhentses Sqentdtie, London
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state of the art. [0009]Accordingly a composition and/ r improve Fication o dry

nutriceutical andYst BRAMEISE eRH S HRARTEISIRIRS ffifsting is needed.

[0007] Two approaches to overcoming the problems associated with the use of
liquid lubricants have been suggested. One approach is the conversion of liquid
unsaturated vegetable oil lubricants into solid saturated oil lubricants by
hydrogenation. This approach has the disadvantages that. (1) hydrogenated
vegetable oils are associated with an increased risk of coronary heart disease, and
(2) hydrogenated vegetable oils are not nearly as effective tableting lubricants as the
common metal stearate lubricants.

[0008] A second approach used to facilitate use of liquid lubricants in dry
mixtures intended for tableting was to coat liquid lubricants with an oil-insoluble film-
forming substance to avoid the wetting issue. The film forming material assembles

- toform a layer or skin over the surface of an oil droplet. Film forming substances as
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SUMMARY OF INVENTION 100101In one embodiment the invention provides a nutritional
supplement composition for tableting comprising a matrix with embedded lubrication. The matrix with
embedded lubrication comprises an oily liquid finely dispersed in an oil insoluble material. In an
exemplary embodiment the nutritional supplement composition is substantially free of stearate. Oily
liquids suitable for dispersion in the oil insoluble material include, but are not limited to, Vitamin E,
preferably in the form of Vitamin E acetate, animal oil, synthetic oil, mineral oil, polyethylene glycol,
silicon oil andseoRiBifatiohd teteoT SdrhBIe g e SPRR MEtBR A FSIBgR ASTRISEEHB: ARG to,
starch, dextrimddiitso cryatatinescellulo sedrethytogiul okl gelatimasugars igiucdsdomadtesetefructose,
sorbitol, sucrqse, MANNILQL.20Rital Iactesen ety lrelulose. ivdiaxynrapyimerhylceiulaseag

maltodextrin, silicon dioxide, anhydrouls dicalciul_m phoaphate,, atrgld Cotn%binati%n{s tpq{eodfeclrom(illThe
composition MY b8 AU E8mPIe S8 #5 et S8R paLHSh Br GFaRliafich *Eompostion. 100 12] One
embodiment odfithedinveffiimprevitkiyaighakmaeewticahedmposition for tablet* comprising a matrix
with embedded lubrication wherein the matrix with embedded lubrication comprises an oily liquid
dispersed in an oil insoluble base material, and wherein the pharmaceutical composition is
substantially fSe‘6P3téaratdisdows 37ea frathadebraibtc iy it Rid Aufip e Bkt Sfion nte
pharmaceuticabeompe siticrd fontablaitagasiprovidedd<t henmpethodcoomprised griewidirga svialhix with
embedded liqyjd lubricant.Rraviding & auiriional supk'emant ComRAsition o PhaFRsReHEsAlse
composition, mlxmlg1 the matrix withembedded liquid lubricant and theuncprhrl%tdon | sugglementﬁ)r

pharmaceuticHl EoRHEsHGRIAHE foltFiRg HABRaL HRAMTNTONA] SUSIEnEre o Sharmatetical
composition NMay7beRaireCREBANBa8sbordiniRiGE] & rolibscksmpactionlinvixture Wridoimdded an
granulation. DETAILER RESGRIPTINMGFINYENTIRN:(90d 41T heprasentinvertionipsavides a
composition com risin%(?,{nattriélwitgoong or more 1(;:‘eml:r)i%d(gf?g‘alril yggblubqi%%ntg. 'rl(')pg egnsggqgr%% liquid
lubricants ser\gé“‘tcgsﬁ?dvil SRibfication for &bl |ﬁ/gp of” ?hegcomposmo%.r?\/foreg particularly, the matrix with
embedded liqaid fubsicthteokitse MiveRtidhdd! 4h billiRSORMIE PartiButafesoIit Pé@@%ﬁa@b‘f"ﬁ%\/ing a

viscous oily liquigiigbnicantdispersed inihe basesmateriabdrss pireafersery emtborlispeststiiesmatix with
embedded quljllijdz&ébqgg%g /(nﬁqynggr gost%g AR A0 S@Qgg@%&vgt'to metal stearate lubricants such as

magnesium stearate as a tableting lubricant for nutriceutical or pharmaceutical compositions.
Alternatively the matrix with embedded lubricant may be used as a partial replacement for stearate

lubricants or offg, fableting ybricantseFHSmAtN Wthambeddasdubricantis.a ssefulubsicant for

tableting dry nutritional and/or pharmaceutical com, ositionds ;uch as, for example, vitamin and/or
mineral compd&itidReFSHSH < WRA B SHIREHISHE AR IS particularly useful for compositions

subjected to direct compression in the tableting process. In one exemplary embodiment, liquid Vitamin
E acetate finelé glﬁggﬁg%&p 2%@ Eg?&gxtrin matrix was found to effectively lubricate a multi-vitamin
and mineral f ession. [00151In addition to providing lubrication for tableting
the compositions of the invention generally may offer one or more of the following advantages

particularly as&ﬁe ared 19 <§L‘§ catﬁﬂ)qgﬁ@ﬁtl meittﬁjeﬁ{%rﬂgvIHQ“&%G&%OMMQupplement composition for

20081130883PCUUS2008/060188

tableting comprising a matrix with embedded lubrication. The matrix with embedded lubrication
comprises an oily liquid finely dispersed in an oil insoluble material. In an exemplary embodiment
the nutritional supplement composition is substantially free of stearate. Oily liquids suitable for
dispersion in the oil insoluble material include, but are not limited to, Vitamin E, preferably in the
form of Vitamin E acetate, animal oil, synthetic oil, mineral oil, polyethylene glycol, silicon oil and
combinations thereof. Suitable oil insoluble materials include, but are not limited to, starch, dextrin,
microcrystalline cellulose, ethylcelulose, gelatin, sugars, glucose, maltose, fructose, sorbitol,
sucrose, mannitol, sorbitol, lactose, methylcellulose, hydroxypropylmethyl cellulose, maltodextrin,

silicon dioxide, anhydrous dicalcium phosphate, and combinations thereof.

[0011] The composition may be a direct compression, roller compaction or granulation



[0016](1) Elimination of the adverse impacts of magnesium stearate over-lubrication on
compressibility; [0017](2) More efficient manufacturing process by eliminating a separate lubricant
addition and blending (e.g. mixing) stage; [0018](3) Less lubricant induced softening effect on tablet
hardness; [0019](4)Lower friability of tablets; [0020](5) Reduced prolongation of disintegration times at
low concentrations; and/or [0021](6) Good compatibility with other ingredients. [0022]Embodiments
having Vitamin E as the lubricant embedded in the matrix may provide the additional benefits of
antioxidant acipator nutritional supplementation of Vitamin E. [0023]The invention further
includes a method of lubricating a nutritional or pharmaceutical composition for tableting by providing a
matrix with embedded liquid lubricant, and a nutritional supplement or pharmaceutical composition,
and mixing th MakriS Wit eRIBREASY ﬁi uld BRI e Wieh %E)% AUt ?Sﬂcappsclﬁ)ﬁ (ésrlﬂgrllt%rr %Pr}glﬁ%aceutical
composition préowtsitabletingi00fuThedidnde hivierbelieheroiitHburmaishingite Bessth o caiertheory
that comprises an oily liquid dispersed in an oil insoluble base material, and wherein the pharmaceutical

composition is substantially free of stearate.

[0013] A method of lubricating a nutritional supplement or pharmaceutical composition for
tableting is provided. The method comprises providing a matrix with embedded liquid lubricant,
providing a nutritional supplement composition or pharmaceutical composition, mixing the matrix
with embedded liquid lubricant and the nutritional supplement or pharmaceutical composition, and
forming a tablet. The nutritional supplement or pharmaceutical composition may be a direct

compression mixture, a roller compaction mixture or comprise a granulation.

DETAILED DESCRIPTION OF INVENTION

[0014] The present invention provides a composition comprising a matrix with one or more
embedded liquid lubricants. The embedded liquid lubricants serve to provide lubrication for
tableting of the composition. More particularly, the matrix with embedded liquid lubricant of the
invention is an oil-insoluble-particulate-solid base material having a viscous oily liquid lubricant
dispersed in the base material. In a preferred embodiment the matrix with embedded liquid lubricant
may be used as an alternative to metal stearate lubricants such as magnesium stearate as a tableting
Jubricant for nutriceutical or pharmaceutical compositions. Alternatively the matrix with embedded
lubricant may be used as a partial replacement for stearate lubricants or other tableting lubricants.
The matrix with embedded lubricant is a useful lubricant for tableting dry nutritional and/or
pharmaceutical compositions such as, for example, vitamin and/or mineral compositions. The matrix
with embedded lubricant is particularly useful for compositions subjected to direct compression in
the tableting process. In one exemplary embodiment, liquid Vitamin E acetate finely dispersed in a
starch/dextrin matrix was found to effectively lubricate a multi-vitamin and mineral formulation for

direct compression.

[0015] In addition to providing lubrication for tableting the compositions of the invention
generally may offer one or more of the following advantages particularly as compared to the

traditional metal stearate lubricants:



embedding a liquid lubricant in a matrix allows the liquid lubricant to be evenly distributed in the matrix
without wettipg 1hg 1xglidx. Upon compression, the liquid lubricant may be extrpigled from,the matrix and
provide lubrication for tableting, eliminating the over-lubrication issues seen with stearic acid and metal
stearates. Since the liquid lubricant in a matrix does not have mixing related over-lubrication issues, it
can be added with other components for mixing in a single step. Thus, the conventional step of adding
lubricant as a separate step immediately before tableting can be avoided. [0025]As used herein the
term "matrix with embég® quuiél%br%@?ff?“ﬁ{baﬁéhz? SEIRISEIIIRISprigIAg RS IHE S BTy liquid
finely dispersed in an oVensdiibigionaieiaphessisilithe matrix appears to be dry and no oil or oily
appearance is visible to the human eye and the matrix is free flowing. Small particles of oil are
incorporated in the mass of the oil insoluble material (e.g. interspersed in the interstitial spaces of the
oil insoluble material.) [PR&7ALibricdBl mbipise @ispiecedifeopiatisiingtrixbsetse bpmpeswondorces of
the tableting process. he:pildngphibie: RRIGHRIM@BIBRHSINYL FRAIRERENY L mixture of components.
Typically, the oil insoluble material is in the form of dry particles. Likewise, the oily liquid may be a
single entity or a mixture of oily liquids. Each of the materials comprising the matrix with embedded
liquid lubricants shoulgdeg & matqigl thatis aseepiahle fol consUnpisRh LA BEMALHE026]As used
herein the term "oil" means a substance that is substantially insoluble in water (as designated by the
Merck Index, CRC Handbook or MSDS Data sheet) and that is a liquid at ambient temperatures. An
"embedded liquid lubripgoigjincludes oilsvas: welbiag otftepimeaterials which are liquids at ambient
temperatures, have lubricating properties, and do not react with or solubilize the oil insoluble material.
[0027]Embedded liquid lubricants are distinguished from film-coated lubricants in that there is no
chemical or physical pfoezdls thafSausesiteoil prsalufpdeanatefiatiisirasgemble arayer avelothe
surface of an oil droplet, A simle listing,af oil insoluble materials suitable for forming a matrix and a
listing of film forming polymers may over lap; however, chemical identity alone is not dispositive. The
method of combining, proportions used, the presence of other reactive entities, amount of moisture
and temperature are e lary qifacigey thasmpaviifierminaubeihelr fig-coated oil is formed or a
matrix with embedded lubricant is formed. [0028]As used herein the terrn "stearate(s)" includes stearic
acid and metallic salts of stearic acids. Magnesium stearate is an exemplary metallic salt of stearic -6-

acid. Substantigifyofrpe of stessales e aasigalitaecoMaoFHION SRS LS dnaNH: 0ldeistearate

by weight. may provide the additional benefits of antioxidant activity and/or nutritional

supplementation of Vitamin E.

[0023] The invention further includes a method of lubricating a nutritional or
pharmaceutical composition for tableting by providing a matrix with embedded liquid
lubricant, and a nutritional supplement or pharmaceutical composition, and mixing
the matrix with embedded liquid lubricant with the nutritional supplement or
pharmaceutical composition prior to tableting.

[0024] The inventors believe without wishing to be bound to the theory that
embedding a liquid lubricant in a matrix allows the liquid lubricant to be evenly
distributed in the matrix without wetting the matrix. ~Upon compression, the liquid
lubricant may be extruded from the matrix and provide lubrication for tableting,
eliminating the over-lubrication issues seen with stearic acid and metal stearates.
Since the liquid lubricant in a matrix does not have mixing related over-lubrication
issues, it can be added with other components for mixing in a single step. Thus, the
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[0029]The term "multivitamin and mineral" or "multivitamin and multimineral” supplement(s) includes
compositions, §aRRFISHags at least one vitamin and at least one mineral andmi/%g(?‘l%@gﬁg more
related nutritional agent. The terms "multivitamin and mineral” or "multivitamin and multimineral”
should be interpreted in a like manner herein when they proceed the terms " supplement”, "tablet”, or
"composition”. Additionally multivitamin and mineral supplement is an example of nutritional
supplement and/or a nutriceutical. [0030]As used herein "nutritional agents" include substances other
than vitamins aif@HMARNE! IR RFRRGLURESRA! B Rt aRRif EiSRAMERNB SN dgise haklghahot
limited to, caroticendse (susiieas lutein, lycopene, zeaxanthin, astaxantin, and related xanthanins), fiber,
phytosterols, glucosides, polyphenols, B complex related compounds (such as choline and inositol),
omega-3 fatty acids, probiotics, glucosamine, herbals, amino acids and peptides. [0031]As used
herein, the phra®28jsintegratioadiheediméenstine matox ntitf Eémised dakidis bl Ritabtetttosagasunit of a

pharmaceutical gorg éi;mocsfw&iymaaéﬂéagl%ﬂsr&l ;@&ia;]tﬁgé@t%igag%sqnts%"sm ﬁ{g&e@w.

conditions. One of ordinary skKill in the art is familiar with methods and procedures for rmination of

disintegration tiff@ETB0SDFIHE tRFMalS; BRRFAIALE RFcACBRMTHSRILA™ PEYERBREPAEGAISO4RIBIR that is
presented as a tryhmateriah foyecamiphessiaginidraddbieindo Sags! fsurtici¥éhifethacormmesitipsis dry at
the time of com iQn it I ' nyaly ' : recl so long
as the material b L B T e S I R e
terms 'pharmacéifti®d| inealble)malgiirle (sThe deteaal iyshe daiapri fic sy @Rt b by (¥)e should
be considered tedpepesisivalgoicéeraistpndatakamytomenn a sHBsknaedusnd mdkeiarawsnten

ciagnosis, allevighg et & shie elafseane or medisal ndiion, [00AIThe camposijon of the
invention may comprisé any nutritional or pharmaceutical compodition, which may Be forméd into a

tablet dosage fofif f@BhadSsttibAdiGith d-RiRytoe RiliiBAdeayhoasitglammby pharmidaatical

actives are alsoonighin itheiecoeaeh the iy endieRals s g, thy Ridiitionah embrdimaantsuihne
composition mamtc):cl)mgrsis&]a §ir’l%le nutrition%a om One'f'atb% §elect grou . Of omg?nent (such as, for

rnea . uig. terial e I consumption a mammal.
example, a group OFI’IU rlen?s IFQC?EIH%O bone hea %3, %r a wide spectrum o Pﬁutrl IOI’lIg‘ omponents

such as vitamins and minerals, and optionally, one or more nutritional agents (such as, for example,

commercial muligiamin ang g ARt IR A MELAL LrBIRIBhIRP IR WID.BRRARRPre
added nutritional agents.)
insoluble in water (as designated by the Merck Index, CRC Handbook or MSDS
Data sheet) and that is a liquid at ambient temperatures. An “embedded liquid
lubricant” includes oils as well as other materials which are liquids at ambient
temperatures, have lubricating properties, and do not react with or solubilize the oil

insoluble material.

[0027] Embedded liquid lubricants are distinguished from film-coated lubricants
in that there is no chemical or physical process that causes the oil insoluble material
to assemble a layer over the surface of an oil droplet. A simple listing of oil insoluble
materials suitable for forming a matrix and a listing of film forming polymers may over
lap; however, chemical identity alone is not dispositive. The method of combining,
proportions used, the presence of other reactive entities, amount of moisture and
temperature are exemplary of factors that may determine whether a film-coated oil is
formed or a matrix with embedded lubricant is formed.

[0028] As used herein the term ”"stearate(s)” includes stearic acid and metallic

salts of stearic acids. Magnesium stearate is an exemplary metallic salt of stearic
-6-



\[0035]Suitable vitamins and related entities which may be included in the compositions of the invention
include, but imited to, Vitamin C, Vitamin E, thiamin (Vitamin E31), Q@@%\g itamin B2),
niacin (Vitarﬁﬁ%%%%@rgggxine (Vitamin 65), folic acid, cobalamins (Vitamin% ), Qoé{\é éile%r%ic acid
(Vitamin 65), Biotin, Vitamin A (and Vitamin A precursors), Vitamin D, Vitamin K, and other B complex
vitamins, and mixtures thereof. [0036]Suitable minerals which may be included in the composition of
the invention include, but are not limited to, iron, iodine, magnesium, zinc, selenium, copper, calcium,
manganese, silié6H; meRaRTRIM, iRmeltaAr st ereFeKBRtAHIBPRTHS, ompitarmesstan
chloride, potassiu arsiczpabinatiensthereof Mineral components of multivitamin-multimineral tablets
are typically provided in salt form. The salt form used should be a pharmaceutically acceptable salt
form. [0037]A listing of vitamins and minerals and related agents that may be included in nutritional
supplements anfdezB8jage afheurtsanadétifantinimestabtishatd sefenahinétgmidemsueiuamihedrnited

States Pharmac&%%rﬁ'&ﬁ@aﬂn’éﬂ@é‘I%QJQ@&LQQ&P&&% ma?fl r!g Okﬁtgh‘?i'n th?dUaﬁ-eP-sP‘-F-

Official Compendium of Standards) or European Directive 901498/EC including amendments which
are incorporatef8RerBiR%55 réefeABEOMGNOINE dvitdPHmd AR Minidriien#ap9eny i peisifias
embodiments btinsttivitihtypical iy fadravitbin thetidesage amonmtesestartbhisuthe b iGdipMigy @fficial
compendium of;SIRAdAIN8F RUIOREANAANRR,DIBEKe [RR3HINLrianal Agents which, may e
included in the composition of the invention include carotinoids (‘S%Juch as%tem, ytopene, zeaxanthin,
astaxanthin, andRTHReRItieanthinSsitisraibh ArestivE Red 8B pBoras SURMeReEh dfines amdiniRisitel, for
example, fiber, phyrasterclsypephiotiesdgiieosittreupetyphenols, choline, omega-3 fatty acids,
glucosamine, herbals, amino acids and peptides. [0039]The compositions of the invention further
comprise a matrix with embedded liquid lubricant. The matrix comprises a base material portion and
an oily liquid. THets8%e materialsedrtimrdharnaitititsailigenateriat! QY insoktbieseatsrials sitable for
the base materighgaition aakife sleicider i IROFEIALAE CRIMeSRPINGR RsR ORI
sugars, glucose, maltose, fructose, sorbitol, sucrose, mannitol, sor |tof, actose, methyT‘ceﬁIu ose,
hydroxypropylIm@ihy1 % s Seion RABERMIE M SSHE 51§ HERRCY SRR FRASREMN ASEHGSYRag®dand
combinations thesletfd Saietdeinsly fineidshnclstdeolitanisdgerefeiabheinithafeumeky itarmisy E
acetate), animal.Qj tic_oil, mineral qil._organic. liquid,with lubricating, functign, polyethylene
glycaol, silicon oi‘:gﬂ]‘ﬁgfﬁnﬁin@ﬁgﬁs tﬁeﬁgifhgpt?(?r?alfy%{rg Bfog&%s%ﬁggplj% s68 'i%%a@rggoé'églrable to
include a proce &1¥§SAt56cheAR I PENAMPHE SsANChRERIiSgde. The base material should be in a
substantially particulate state in the matrix such that interparticulate spaces (or interstitial spaces) are
available for receiving the small %?rticle_s or fine droplets of the lubricant. [0040]To avoid wetting and

provided for unifSR embe&GinG St Ry GuRMASHhe Frinteghaliandimfie RGN N¢ iE AN fspersed
in the base matdna. iDisiger Storecktiet aibsdigeidhin the: heemaatetiabsbomicbbrieuoh Hhattbeamatrix

e e asugEr ey APuCARREAAREE S IINE Iadlie NMANaXE 1IdHE Balidal oe

flowing. The amount of oily liquid dispersed in the base material will typically be up to about 20% wiiwt
oil to oil plus basklmitetia. FpicaffilRutitotgtasett 3o, procedures for determination of

disintegration times.

[0032] The term “dry pharmaceutical composition” refers to a composition that is
presented as a dry material for compressing into a tablet dosage form. While the
composition is dry at the time of compression into a tablet, processing steps that
involve moisture are not precluded so long as the material is not overtly moist at the
time it is presented for tableting.

[0033] As used herein the terms “pharmaceutical active(s)”, “active(s)’, “active
agent(s)”, “therapeutic agent(s)”, drug(s)” should be considered to be equivalent

-7-



wt/wt oil to oil plus base material is convenient for maintaining the properties of the matrix and

providing op‘;yaig(ﬁ)g /%ggities of lubricant per amount of matrix used in the é%le%g:za composition.

) Lo : 8/060188. .
These amounts are representative and other amount may be likewise suitablé ' wi e specific amount

being dependent on the nature of the base material and oily liquid used, flow properties, and/or degree
of lubrication desired. [0041]For example, the release of Vitamin E acetate from a starch maltodextrin
base material under compression differs from the release of Vitamin E acetate from a starch gelatin
base material ufREIcBRSHIRSEIA. TR astanGeHe eatio STonreyentaik Besscaiel/elekting

processing aidstgthastsdicaniosideaderexasuial esedmeinplary of methods that may be used to
modulate the flow properties. [0042]If the matrix is to be used in a composition intended for direct
compression, preferably at least 70% of the matrix will have particle sizes that fall in the range of about

20 mesh (850 niizv64F) to ateutc3fRposiisin (65 thicronN)rASMeRSHreshiystS standandRigyesr
Additionally, for direct COTPIas ' Jmatip with embedded lubricant will preferably haye a Carr
compressibility Iﬂjt‘zlex valgjje o% a%%%%g?&%b% x\gﬁ iﬁ&?ﬁ%n@lﬁ% c')%%r%a?rb&%s%d (v%ﬁgggpé)ﬁ@'on
amount of lubricafiBPeRERREIIRi P el Pl driirRal SR BPERE B amier BherpRgsitisebrsherties of
activities and exsipigiRtswitiletiee 8pesite thd nBresam Harscameire Al oftia maLdivisaiaad mineral
supplement compyisin tantial portion of abrasive minerals, amounts of lubricant as low as
about 0.1% to QL%U# i%@%%ét i‘vt“o‘%% (r'%fél‘%ﬁg('Sv(\a/h|acﬁ'|n O%UEI)}K\)/\?EIHQR?%]P ﬁjrber?éaral’t ?neélef Avide %fufficient
lubrication, for eXRSIBSTEDALF RS dispersion!er aer il Al ienta dirrseciatans healitheor a

accomplished wilyaigpgBaseonaigriabpartisdmperapeattnl BixingaAnd neehaniref midng are
exemplary of paga etq]rs which may be mo%i ied }o achiev th%desir%d disépersion. For examlole, small

ignally. one, or More nutisha R i sFEPRSHCIR' which

base material paﬁlc 8%5ie ANd ﬁlgh Shear mixing m%%’/egésu et'to Tedtt tf
the oil is not visiBldttytanaimantamiageal Grbletsnes thobyitarch ¢ pringraidebiste syitbroeearnplerenay be -
10- likewise suitiglsnta finglyilisgares)the oily liquid in the base material. If the base material
comprises one or more materials that may react or assemble to form films under certain conditions,
the method selected for preparing the matrix with embedded lubricant should avoid processing steps

and or addition pheagistancistting winktsineagHe bt neatifds which may be included in the
compositions of the invention include, but are not limited to, Vitamin C, Vitamin E,
thiamin (Vitamin B4), riboflavin (Vitamin B,), niacin (Vitamin Bs), pyridoxine (Vitamin
Be), folic acid, cobalamins (Vitamin Biy), Pantothenic acid (Vitamin Bs), Biotin,
Vitamin A (and Vitamin A precursors), Vitamin D, Vitamin K, and other B complex
vitamins, and mixtures thereof.

[0036] Suitable minerals which may be included in the composition of the
invention include, but are not limited to, iron, iodine, magnesium, zinc, seienium,
copper, calcium, manganese, silicon, molybdenum, vanadium, boron, nickel, tin
phosphorus, chromium, cobalt, chloride, potassium and combinations thereof.
Mineral components of multivitamin-multimineral tablets are typically provided in salt

form. The salt form used should be a pharmaceutically acceptable salt form.

[0037] A listing of vitamins and minerals and related agents that may be
included in nutritional supplements and dosage amounts are set forth in established
reference guides such as the United States Pharmacopeia National Formulary
Official Compendium of Standards (i.e., the U.S.P. N.F. Official Compendium of

Standards) or European Directive 90/496/EC including amendments which are
-8-



[0045]As described above a number of lubricating materials may be suitable for dispersing/embedding
in the matrix with embedded lubricants. However, Vitamin E may have some advantages over other
traditional lubricating oils. Most traditional lubricating oils contain trans fats, which are associated with
an increased risk of coronary heart disease. On the contrary, Vitamin E has been suggested to also
assists in healthy heart and blood vessels. Furthermore, Vitamin E is widely acknowledged as a
powerful antioxidant. Vitamin E is used as a supplement to prevent the destructive impacts of free
radicals in humafCRRY IR AR EILWITER UGS d2PHRES A HHRR IR AP B SR RINYEF g 8bds to
maintain quality spet/ific pravedinuesrde sitd Bleoréd tiioins!iaridiexid thelbbteyeVitamint & seaip e insed in
free form or in a glerjyigzecferp,aieh aSHpLAAMRIEsKIAMNR 5AERIEFOAEH BRdiss:f @ matrix
with embedded Vitamin E is widely applicable as a tableting lubricant, Such a matrix is well suited for
use with in direct compression compositions For example, a matrix with embedded vitamin E can
effectively lubricgggspplirecthgampressigie A itpMitamindiniperH Jeayladomewhiphoeemicinsigh levels
of abrasive metal salts. Abrasive materials such as metal salts are believed to make lubrication
difficult. The matfiXSIHR EDESRIER MR €U S b rE IR S RIIEAR: fSfakathin. and
multi-vitamin/minetztefbrrantbitieh, Br ¢he pleatrielatith eotheddets starhias chalinbesechployiga irfor
conjunction with apgiaet Bcant iRt ableiab!e (aaatos) BHoRKeh el it dox yse with

direct compression composition, a matrix with vitamin E embedded is also suitable for use In
compression blefRfy AfASLYA5RBIVE MeRFIHSreBmpYdRiBRE BER{EER to roller compaction or in

granulation compositions subjected to tableting. [0047]The compositions in accordance with the

present invention are intended for tableting to make a solid form_(i.e. tablet) for oral administration.
ceoringly. 105 8hrger (for AREALRHB e T YRR GB DL r RIGS it o COHY

excipients and/oepitzEEising @it edicaddition teintaccinsriaes miverals do@hptatiprerop@ntshand
processing aids, inGiyde-absadenise il BB fav ABISincBlaE RakiARl i Z8lSindlRIScNdErS1s

disintegrants, glidants, antiadherents, sugar or film coating a%ents, preservatives, buffers, artificial
sweeteners, nattiiaRicedfinthe, BR55erR1RE1ahi RREIY s NSHiHBiIS 1A R dlstd Hhd THE IRY TR idne
combination theresiliibz& pteferskibea) betitire slgienhiuacte andltse dtatisiss radeditdrmamtsare not

included as excipignis, O[pO%SJM(mput%t%&aé,com%ﬁ?"@gmﬁ Sithe @ﬁ%ﬁ%ﬁ?@éegg{ﬁ%@ .

combining the matrix with embedded lubricant with the vitamin(s) nd/or nutritional
agent(s) intende@fSeRRAIB 0P iliF e FISEd ARHYETIIM AR THTE Y X HFerfE IASHREIRFARTR with
embedded lubricaatdsMSUREKIBIRENBItIE, EUdRIg=ARH 1 prefersspfia additon of theamiatex with

embedded lubricant.is not critical.. Accordingly, a special addition. step or s far addition of the
lubricant and /or%%%%?%?’rﬁ&f‘ﬂé%’#bv%%ﬂ% \‘%rX {he”\hgfﬁ:?aorﬁt N0 lrié%mr(\év&%‘[)&)slbbz{g]%ﬂ eﬁﬂ(g'?rrl]atrix
with embedded Ipphetiventdayker cdirpdedrasbicaiabiaplismnsgtheradicQptosembifes drasessotdposition

thus prepared mgy Bedfadinia pableliRisssand fernes i ianely Jhe eameresaiapdorsef the
tablet press are sufficient to extrude lubricant lmm the matéix to ipﬁrmit lubrication OO?OJThe matrix
| stantia in th

with embedded 1AMt IBSRAPSURBIF TG BRUGiRER e Jpateuisa staid matrix

such that interparticulate spaces (or interstitial spaces) are available for receiving the
small particles or fine droplets of the lubricant.

[0040] To avoid wetting and provided for uniform embedding of the oily liquid in
the base material, the oily liquid is finely dispersed in the base material. Dispersion of
the oily liquid in the base material should be such that the matrix appears to be dry
and no oil or oily appearance is visible to the human eye and the matrix is free
flowing. The amount of oily liquid dispersed in the base material will typically be up to
about 70% wt/wt oil to oil plus base material. Typically about 10% to about 55%



icompression blends (e.g. compositions prepared for direct compression). However, a matrix with

embedded lyhyicanis.may likewise be useful for lubrication of granulation bp&;&&&%%gﬂggr tableting

or compositions prepared by roller compaction as the lubrication function is achieved as t
composition is pressed into a tablet. [0051]Compositions of pharmaceutical actives for tableting
utilizing a matrix with embedded lubricant as a tableting lubricant may be prepared as described above

for the nutritional compositions. Example 1 [0052]In one exemplary embodiment of a matrix with

embedded lubri¥4Mttigi\iapiiR'ES RIS BRI rscePiY 8 on Marbg bineqisl prarsTaeseidified food
starch and maltedaxiriand peoradinbyitamin darhaise Biatesiridat e WhOiRO dyweightsSiligon
dioxide may be jncl Nt ix as-a processing aid. Typically.the processing silicon dioxide
processing aid v{v%gu%%ﬁeg”:%c%wﬁr& '_)élrr? aﬁga%t%ﬁ% %?Jté %éi ¥§}§s§ g?%é;a\ﬁ a?n%iﬁ3 rgl':a,n%?é‘rnéhrpay
maltodextrin an@9HEWSInRHERD!GF Wtk dyitBaMTIBMPKEY BEIEIY tHeRTRdenlPRisee e Uit is finely

dispersed in thepgias chanaltpdendrivihaseumatesal aad Nsrdisuricker WseHSIBteYiakis visialento the
human eye. Mixci]n ray be accomplished using a high shear mixer or alternatively a spray system.

The mixing methg%rs ould yield a matrix in the form of a free flowing powder. Once prepared, the

matrix with embedded lubricant may then be combined with the material to be tableted. This

ith e or mbined with the material o | is
ention and S eugtioc 1o ISILAVo Do ees B R S o A

supplement contg8RiftHcHRAHNERE AAMRFF SRp SHitPrsT T the nalearforf ¥ismindeadeiataiien aThis
composition is represejdrtivecatthmarany campasitigpradiioh arewikiadgbeisgope ehtbefvension and
is provided for illystrative pur JLhe exemplary composition of Table 1.is a multivitamin and
mineral supplem}%%%%ari?;%%g §ﬁ%%gm§t§&o\3ﬁ%%e%§§ad@é‘ u Srigéﬁ ?Sd\?l gﬁ%f? Erf?ﬁ(gfy%%paéresed ina
starch maltodex&fBRi3e G0vehrds rhrericbA deexide madyigtedas diply piepasigescribed in Example
1. The amount of matrix with embedded lubricant was varied from 0.3% to 8.8% for the individual
samples of the nutritional supplement composition and accordingly is listed as a range of amounts in

Table I. The matf¥Afith embetiedRibiricintiRaketnEsssleMusiGPRetietoRipBdRfbiqe. §irpe
magnesium stearmeressititepiatdesing i isicamomastatd eckin QiR 088 13883REEAISAGaRIA60188
o ! Bl ep 4Biar S (Bsb i 2 13 e oA (PokaLeRE) gemponen
measured by US standard sieves. Additionally, for direct compression, the matrix
with embedded lubricant will preferably have a Carr compressibility Index value of

about 5 to about 21.

[0043] Amounts of matrix used will depend on amount of lubrication needed
which, in turn, is a function of the chemical and physical properties of activities and
excipients in the composition. In an exemplary embodiment of a multivitamin and
mineral supplement comprising a substantial portion of abrasive minerals, amounts
of lubricant as low as about 0.1% to about 1.5% wt/wt of a matrix which is 50% by
weight of lubricant may provide sufficient lubrication, for example.

[0044] The dispersion of the oily liquid in the base material may be
accomplished with mixing. Base material particle size, speed of mixing and
mechanism of mixing are exemplary of parameters which may be modified to achieve
the desired dispersion. For example, small base material particle size and high
shear mixing may be used to create the fine dispersion in which the oil is not visible

to the human eye. Other methods such as spray processes, for example may be
-10 -



!Components Mg/tab Vitamin A and D beadlets 13.0 Ascorbic Acid 103.0 Matrix with embedded
lubricant (V|%|90@/868§§2.8 Niacinamide PCT/US2008/060188

likewise suitable to finely disperse the oily liquid in the base material. If the base
material comprises one or more materials that may react or assemble to form films
under certain conditions, the method selected for preparing the matrix with
embedded lubricant should avoid processing steps and or addition of substances that

would lead to film formation.

[0045] As described above a number of lubricating materials may be suitable for
dispersing/embedding in the matrix with embedded lubricants. However, Vitamin E
may have some advantages over other traditional lubricating oils. Most traditional
lubricating oils contain trans fats, which are associated with an increased risk of
coronary heart disease. On the contrary, Vitamin E has been suggested to also
assists in healthy heart and blood vessels. Furthermore, Vitamin E is widely
acknowledged as a powerful antioxidant. Vitamin E is used as a supplement to
prevent the destructive impacts of free radicals in human. Also Vitamin E is widely
used as a preservative in a variety of consumer goods to maintain quality and/or
prevent undesirable reactions and extend shelf life. Vitamin E may be used in free

form or in a derivitized form such as, for example, Vitamin E acetate.

[0046] The use of a matrix with embedded Vitamin E is widely applicable as a
tableting lubricant. Such a matrix is well suited for use with in direct compression
compositions For example, a matrix with embedded vitamin E can effectively
lubricate a direct compression multi-vitamin/mineral formulation, which contains high
levels of abrasive metal salts. Abrasive materials such as metal salts are believed to
make lubrication difficult. The matrix with embedded Vitamin E can be an effective
sole lubricant for the multi-vitamin/mineral formulation, or the matrix with embedded
vitamin E may be employed in conjunction with another lubricant for various
tabletable formulations. Although well suited for use with direct compression
composition, a matrix with vitamin E embedded is also suitable for use in
compression blends with less abrasive materials, compositions subjected to rolier

compaction or in granulation compositions subjected to tableting.

[0047] The compositions in accordance with the present invention are intended
for tableting to make a solid form (i.e. tablet) for oral administration. Accordingly, in
-11 -



20.1 Calcium Pantothenate 11.1 Dicalcium Phosphate Anhydrous 467.7 Calcium Carbonate 160.9
Copper (Il) Sulfate 4.9 Ferrous Fumarate

order to form a solid dosage form, the composition may further comprise excipients
and/or processing aides in addition to vitamins and minerals. Exemplary excipients
and processing aids, include absorbents, diluents, flavorants, colorants, stabilizers,
fillers, binders, disintegrants, glidants, antiadherents, sugar or film coating agents,
preservatives, buffers, artificial sweeteners, natural sweeteners, dispersants,
thickeners, solubilizing agents and the like or some combination thereof. In a
preferred embodiment, stearic acid and/or metal stearate lubricants are not included
as excipients.

[0048] The nutritional compositions of the invention may be prepared by
combining the matrix with embedded lubricant with the vitamin(s) and/or mineral(s)
and/or nutritional agent(s) intended for inclusion in the tablet dosage form and
tableting excipients.  As the matrix with embedded lubricant is not mixing sensitive,
the timing and /or manner of a addition of the matrix with embedded lubricant is not
critical. Accordingly, a special addition step or steps for addition of the lubricant and

/or special mixing provisions for the lubricant are not required.

[0049] Once the matrix with embedded lubricant and other components of the
tableting mixture are combined, the composition thus prepared may be fed into a
tablet press and formed into tablets. The compression forces of the tablet press are

sufficient to extrude lubricant from the matrix to permit lubrication.

[0050] The matrix with embedded lubricant is well suited for use with direct
compression blends (e.g. compositions prepared for direct compression). However,
a matrix with embedded lubricants may likewise be useful for lubrication of
granulation blends intended for tableting or compositions prepared by roller
compaction as the lubrication function is achieved as the composition is pressed into

a tablet.

[0051] Compositions of pharmaceutical actives for tableting utilizing a matrix
with embedded lubricant as a tableting lubricant may be prepared as described

above for the nutritional compositions.

-12-



55.8 Magnesium Oxide 168.9 Manganese (ll) Sulfate Monohydrate 7.4 Potassium Chloride 151.1
Silicon D'OX% 240(%/130883 PCT/US2008/060188

Example 1

[0052] In one exemplary embodiment of a matrix with embedded lubricant is
Vitamin E acetate dispersed in a base material of equal parts of modified food starch
and maltodextrin. The ratio of vitamin E to base material is about 50/50 by weight.
Silicon dioxide may be included in the matrix as a processing aid. Typically the
processing silicon dioxide processing aid would be included in an amount of about
0.2 to 2.5%. The vitamin E, starch, maltodextrin and processing aid (if used) should
be mixed such that the oily viscous vitamin E is finely dispersed in the starch
maltodextrin base material and no liquid or viscous material is visible to the human
eye. Mixing may be accomplished using a high shear mixer or alternatively a spray
system. The mixing method should yield a matrix in the form of a free flowing
powder. Once prepared, the matrix with embedded lubricant may then be combined
with the material to be tableted. This composition is representative of the many
matrix compositions that are within the scope of the invention and is provided for
illustrative purposes.

Example 2

[0053] An example of a nutritional supplement composition of an exemplary
embodiment of the invention is provided in Table 1. This composition is
representative of the many compositions that are within the scope of the invention
and is provided for illustrative purposes. The exemplary composition of Table 1 is a
multivitamin and mineral supplement. For Table 1 the matrix with embedded
lubricant is vitamin E finely dispersed in a starch maltodextrin base (50% w/w) with
silicon dioxide as a processing aid as described in Example 1. The amount of matrix
with embedded lubricant was varied from 0.3% to 8.8% for the individual samples of
the nutritional supplement composition and accordingly is listed as a range of
amounts in Table 1. The matrix with embedded lubricant was the sole lubricant in the

composition (e.g. no magnesium stearate or other tableting lubricant was added.

- 13-



Zinc Oxide 14.4 Mixed carotinoids 25.8 Mixed trace minerals 8.0 Mixed B vitamins 1.7
MlcrocrystaIQ{)S 50%13'7119058%3 PCT/US2008/060188

The composition of the formulation provided in Table 1 is stated as the weight (mg) of
each component per tablet.

TABLE 1
Components Mg/tab
Vitamin A and D beadlets 13.0
Ascorbic Acid 103.0
Matrix with embedded lubricant (vitamin E) 0-142.8
Niacinamide 201
Calcium Pantothenate 111
Dicalcium Phosphate Anhydrous 467.7
Calcium Carbonate 160.9
Copper (Il) Sulfate 4.9
Ferrous Fumarate 55.8
Magnesium Oxide 168.9
Manganese (ll) Sulfate Monohydrate 7.4
Potassium Chloride 151.1
Silicon Dioxide 4.0
Zinc Oxide 14.4
Mixed carotinoids 25.8
Mixed trace minerals 8.0
Mixed B vitamins 1.7
Microcrystalline celluiose 141.1
Crospovidone 14.0

[0054] The above ingredients were passed through a No.20 (U.S. Standard
Mesh) hand screen, and blended together using a V-blender in a single step. The
screen opening for a No. 20 U.S. Standard Screen is approximately 0.033 inch (0.84
mm). All samples were mixed identically except for the amount of matrix with

embedded lubricant added. The resulting compression mixtures with various
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'141.1 Crospovidone 14.0 [0054]The above ingredients were passed through a No.20 (U.S. Standard

Mesh) hand&gg y H&plended together using a V-blender in a single step, ]ﬂ}/}% cre ening for a
No. 20 U.S. Stanﬁ%rgScreen is approximately 0.033 inch (0.84 mm). All sa%cp es \ifs\(/)eo%ggr#l‘;.'%d

identically except for the amount of matrix with embedded lubricant added. The resulting compression

mixtures with various concentrations of the matrix with embedded lubricant (Vitamin E) were

paddle-fed into the dies for compression using a Manesty Beta Press and modified oval shape tablet
e

tooling. CompreSeis§Thriessverd @rgetay MtoembeddrrSoRREanitH \AtpriccBinprse sk disréedof about

8kN and press sprethakifs frsohhsréabletsusiateOMaibingBelseriséAminaiblong andiasyeximately
0.280 inch thick (wijth slight variation in size.do to the varying amounts of matrix with embedded
ibricant usech. PEENETIAS HO o e s e At AP o ORSe iR o andl
ejection force, afRIMBIESRIRHPESRPS 2pnl I ensutrres e PTRb Rt S vers. evidia debtbfomesedhad by

Hardness Testeingarwidehernoiaek agnaieoss iosebaiR- Do) ifeakility by angerkanmndrigbilator
(Van-Kel IndustrgzzMgdetl 1%09 weight ba/ nal ticaItBaIa e and t 'C(V?n s. by Caliper. The Vitamin
E matrix perform‘ec? well 3s the Vsort\@qggb?fgaHF Wit mr?r?lrtf]xalvfﬁﬁpaeépn%% 10 e@%ﬂ?gﬂgéﬁg@abiﬂm and
disintegration tirViaEsty. BoGBEEFhavas inplessiotemigtmestitordretfotardnis srowédrteaichegetfon
Slqmpreslgign an@f@%?eé%&\iﬁsai%émm &B@Qimgtawgnurg@fo%é"/w@@t@@aw&@d%?dhded
itamin E by wej or 0, itamin E), an ooth surface elegant in appearance with a
minimum of 1.29%%553561%8( ith %Pﬁé@%ﬁe? 9%{ iﬁ% (éFﬁ. JQﬂfa%?Wrﬁ)?%?ﬁ%M??ﬁétﬁ?i]?ﬂﬂ'\@mbedded
Vitamin E was stifiigigntfor Yprodriagreq tivabiiatasjdvtorkeréesussn ddntshrdbioYjtansiglaindymineral
supplement in whigh Q.30 s AagResiimnrasateds dapgkas tadubicant 400261 be-riditien,af matrix

with embedded Vitamin E generally lowered tablet hardness with increasing concentration at any one
of three fixed cofiprB&sithito kérécéﬁ, WG BERN) MRS Sy e ERle Ay s diARE¥ordBrbssion

forces tested watisidegrafargiras(te) changes over the same range of compression forces for a
comparable vitamin and mineral composition using Magnesium stearate as a lubricant ( e.g. the
presence of 0.3% Magnesium stearate lowered tablet hardness by 5 kP compared to no significant
lowering effect dAGadlet hakiBeSempresIILof iR vithesenfedae d tvitdmimElovepribatednde of

Eompression folrﬁ&ﬁéﬂa%iﬁgﬁx- dhednsdEguaih QQ&B?@'%%VH@'H?QSW% f&wﬁ&%%%%%%ﬁiri%?"ity
y approximately 50% at %co . entraﬁ&ps test Oﬁ -.3,8%) as ¢ ared to a comparable tablet
composition diﬁéﬁ%geg‘r%ét efhgl 2 gg\ﬁ%'gﬁfrﬁgg LAPate’A Q'&gggﬁ& BPRiGHufqeed and
elegant in appearance with a minimum of 1.2% Matrix with embedded Vitamin E (or
0.6% Vitamin E). 0.3% of matrix with embedded Vitamin E was sufficient for
providing equivalent ejection forces as a comparable vitamin and mineral supplement
in which 0.3% Magnesium stearate is used as the lubricant.

[0056] The addition of matrix with embedded Vitamin E generally lowered tabiet
hardness with increasing concentration at any one of three fixed compression forces
(30, 40 and 50 kN). The decrease in hardness at the compression forces tested was
not as large as the changes over the same range of compression forces for a
comparable vitamin and mineral composition using Magnesium stearate as a
lubricant ( e.g. the presence of 0.3% Magnesium stearate lowered tablet hardness by
5 kP compared to no significant lowering effect on tablet hardness by 0.3% of matrix
with embedded Vitamin E over the range of compression forces tested). The matrix
with embedded Vitamin E was found to decrease the friability by approximately 50%
at all concentrations tested (0.3 — 8.8%) as compared to a comparable tablet
composition differing only in the use of magnesium stearate as a tableting lubricant.
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‘The presence of matrix with embedded Vitamin E at low concentrations (0-12%) did not show

significant irw%? &gﬂgigggtegration times, however, increased the disintegragion.ti rom 0.9 to 2
and 4 min at hlg%er concentrations (2.4% and 4.6%). It is well know in the a% gg%?}%\//glﬁa%%?n and

mineral compositions addition magnesium stearate even at low concentrations (ca. 0.3%) usually
increases disintegration times due to the hydrophobic nature it imparts on the compression blend

[0057]The matrix with embedded Vitamin E was also found to be compatible with other ingredients in
vitamin and minER&IREINBBST REMALEINTYtE s0RefldRarétavindbrt v csraeratertenedhprddsedidnto

tablets based ongn aeselesrigdcsiailibpstidyn Naisigetieabhiniprals ableMatrcmibeamiprdded
Vitamin E were gbserved.on the stability of othgr ingredients in vitamin and mineral tabless.
100581Compros SNSRI Go TRHRE B aEitch (T 2 R S SIHBE A i &
was scaled up t8-@%ebmitriéraiell tnewiptd8 50D thes &5 Yiariinend sringrhigrrapestiaunhadditsial

double-sided rotagg st EAshr-Bundyan e getRrdnaet RRPIRX Matedy) 90dahiptseasdxigute. The
tablets were fou(gld t? b%ﬁéﬂoﬁw sur{laec?d g%dhelgr%agto én aﬁ%earargce. The matrix with embedded
RO RS ectivel@ﬁu%rlca?e the é{omB E95oRBrERd 6P R3 p?@sg?Sncﬁmé?ﬁ%ﬂn

Vitamin E appeare
commercial pro&lgetion rates. Example 3 [0059]Possible effects of over-mixing on compressibility of a
multivitamin and mineral composition with Matrix with embedded Vitamin E as the lubricant were
investigated. The over-mixing experiments were performed in an 8L Littleford Granulator at 400rpm.

Unlike the V-bIi®98FE tumble metanéin enhasies Milsrappbraas alsesipnon t9dtesanratid rpm. A
sample of multivitagmitnandrgisgetits amRAsHen amdh difdeaMalsistwith embegdadntamin Ewas
prepared and cg&gree%s?qg agtn%r @tiaﬁd igﬁthreCLi%tle;ggg e}‘gr.g{ 2, llt% aglds 20 minutes. The extent of
mixing had no S|gn|ﬁlcan Impact on aeblet%argnepss, and fha ifﬁy,ebut seflg% I;? He%?eﬁ%%%i%aée ection
force for tablets dabHEY cBhsivositiensigbificars dmpsistthef ihgtidattiz-williterehsddad edtamminsere-or

comparison, a VigsBiie hHatabke 1 esiie thyihiOdmNASAaSEHE Sisaratadpglace of the matrix
with embedded Vitamin E but alike in all other respects was also prepared and compressed after

mixed in the Littleford for 0, 2, 4, 10, and 20 minutes. Increasing the mixing time significantly reduced
tablet hardness[cliggltly deCteased siectonitarse andrsigaidicadihy dsaieasath @ity dendiakipts of

v 039 MeChRL SRS P Rk 0l £ S Bl s epdpese o
minute on a high-speed commercial double-sided rotary press. Each punch and die
set produced approximately 90 tablets per minute. The tablets were found to be
smooth surfaced and elegant in appearance. The matrix with embedded Vitamin E
appeared to effectively lubricate the compression blend for compression at normal
commercial production rates.

Exampie 3

[0059] Possible effects of over-mixing on compressibility of a multivitamin and
mineral composition with Matrix with embedded Vitamin E as the lubricant were
investigated. The over-mixing experiments were performed in an 8L Littieford
Granulator at 400rpm. Unlike the V-blender’s tumble mechanism of mixing, this
apparatus uses plow blades at a high rpm. A sample of multivitamin and mineral
composition with 4.6% Matrix with embedded Vitamin E was prepared and
compressed after mixed in the Littleford for 0, 2, 4, 10 and 20 minutes. The extent of
mixing had no significant impact on tablet hardness, and friability, but slightly

decreased the ejection force for tablets of the composition lubricated with the matrix
- 16 -



‘Table of Comparison Data for Over MIXING Blending Time (min) Hardness (kP) for the multi
Vit/Mineral f, i ith Mg Stearate as lubricant Hardness (kP) for the multi Vit/Mineral
formulation %ﬁ:%ﬁ#/&%&mbricam 027.231.72 PCT/US2008/060188

with embedded Vitamin E. For comparison, a vitamin and mineral composition with
0.3% Magnesium stearate in place of the matrix with embedded Vitamin E but alike
in all other respects was also prepared and compressed after mixed in the Littleford
for 0, 2, 4, 10, and 20 minutes. Increasing the mixing time significantly reduced
tablet hardness, slightly decreased ejection force, and significantly increased friability
for tablets of using 0.3% magnesium stearate as a lubricant. Table 2 shows
exemplary data for tablet hardness for tablets compressed at 40kN after 0, 2, 4, 10
and 20 minutes of mixing.

TABLE 2

Table of Comparison Data for Over MIXING

) Hardness (kP) for the
Hardness (kP) for the multi

Blending Time o ) ) multi Vit/Mineral
. VitMineral formulation with Mg .
(min) i formulation with Vit E as
Stearate as lubricant
fubricant
0 27.2 31.7
2 24.9 304
4 21.0 31.5
10 16.9 30.8

“Too soft to measure with
20 ) 31.8
available equipment”

[0060] As the data of Table 2 shows mixing time had little effect on the hardness
of tablets lubricated with the matrix with embedded Vitamin E, but the hardness of
tablets with 0.3% Magnesium stearate was very sensitive to mixing time.

-17 -



24.930.4 4 21.031.510 16.9 30.8 20 "Too soft to measure with available equipment" 31.8 [0060]As

Ixing ti d little effect on the hardness
the data of T@%I% 0% 85/93%\%83 mixing time ha PCT/US2008/060188

[0061] Although the foregoing invention has been described in some detail by
way of illustration and examples for purposes of clarity of understanding it will be
obvious that certain changes and modifications may be practiced within the scope of
the appended claims. Modification of the above-described modes of practicing the
invention that are obvious to persons of skill or the art are intended to be included

within the scope of the following claims.
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of tablets lubricated with the matrix with embedded Vitamin E, but the hardness of tablets with 0.3%
Magnesium stearate was very sensitive to mixing time. - 17- WO 2008/130883PCT/1JS2008/060188
[0061]Although the foregoing invention has been described in some detail by way of illustra&:$ bk
examples for purposes of clarity of understanding it will be obvious that certain changes and
modifications may be practiced within the scope of the appended claims. Modification of the
above-deggripggsmodes of practicing the invention that are obvious to persons of skill or the art are
intended to be included within the scope of the following claims. MCSLLP CLAIMS: 1. A composition
for tableting comprising an embedded lubrication matrix wherein the embedded lubrication matrix
consists egsentiadynaicnion fioehadlisfreyseshipramaildnsetolbieldesteviaticationoptiially e isio céssing
aide; whetelp e emhisdded I-hdrRlGR M schan 03 i 4R aidhesamnesitiannsdiesin the
oil msolub?énmaC%erlal is Selecte ?rom the group consisting of starch, dextrin, microcrystalline ceQquse,
ethylcelulosetegelasind sSpgara!yladseecsslbakieieRes gl‘fcﬁf@@??ﬁﬁﬂrlHBT[CE(B'P&tB\??Q)&Ssaeb,OU
methylcellylesed wedraatrredmptai aelwieseinrratot exisin b kiivarediaxsdes ecthg droud thgiaigm

phosphate, and combinations thereof, i pasition i b jal te. 2.
e compEao o1 B e T e gl

oil, synthetiwibiiseninesassil SH6peehyRaTE i coPr b0l SRS ARISALIBHE ST PFRARY BRINOsition
of claim 2, \hgsein theRisiMitaminds assiate, 4nfiy@aampesitiomopiasspbate obothicosbitet®neherein

the composition further comprises at least one mineral,. 5. The ition of any one of claims 1 to
4, wherein HREELABOYHSE ufh?e?oég NS SOdRE 8Tﬁ§¥/-ﬁ%r%i%f1?glgg§éw

2. The composition of claim 1, wherein the oil is selected from the group consisting of
Vitamin E, animal oil, synthetic oil, mineral oil, polyethylene glycol, silicon oil and

combinations thereof.
3. The composition of claim 2, wherein the oil is Vitamin E acetate.

4. The composition of any one of claims 1 to 3, wherein the composition further comprises

at least one mineral.

5. The composition of any one of claims 1 to 4, wherein the composition further comprises

at least one vitamin.

6. The composition of any one of claims 1 to 5, wherein the composition further comprises

at least one nutritional agent.

7. The composition of claim 6, wherein the at least one nutritional agent is selected from
the group consisting of carotinoids, fiber, phytosterols, glucosides, polyphenols, B complex
related compounds, omega-3 fatty acids, probiotics, glucosamine, herbals, amino acids,

peptides, and combinations thereof.
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6. The composition of any one of claims 1 to 5, wherein the composition further comprises at least one
nutritional agent. 7. The composition of claim 6, wherein the at least one nutritional agent isysetaated
from the group consisting of carotinoids, fiber, phytosterols, glucosides, polyphenols, B complex
related compounds, omega-3 fatty acids, probiotics, glucosamine, herbals, amino acids, peptides, and
combinations thereof. MCSLLP 8. The composition of any one of claims 1 to 7, wherein the
compositign isthgiresheempressiamgosngositionin. The chmplositiontbé asynpresitdclzanss drest,
wherein the compasition comg{(i)ses a granulation 10. The composition of any one of claims 1 to 7,
wherein thcé)@&rﬁp%'gl i6R 1S for roller compaction. 11. A method of making a tablet composition
comprising providing an embedded lubrication matrix consisting essentially of an oil finely dispersed in

an oil-insojuble pateligl iRAUNcAFmpostanixing fheusipacded biisaliasmaiisnsst the
composition, and forming a tablet composition; wherein the embedded lubrication matrix is about 0.3%
to 8.8% ofiFeYERY composition; wherein the oil insoluble material is selected from the group

consisting of starch, dextrin, microcrystalline cellulose, ethylcelulose, gelatin, sugars, glucose,

maltose, fructose, sorbitol, sucrose, mannitol , sorbito}, Jactose, methy|cellulose, hydroxypropylmethyl
cellulose, APaltdHEXEIMNRIRLIN £5:30%, Ayl T? cill?u#i ﬁﬁ%%rgfpatt Cahd ¢ o%%%’nnat'%r@,rtrﬁ)glrépof,

and, whereusnipectiahlet composition is substantially free of stearate. 12. The method of claim 11
wherein the composition comprises at least one mineral. 13. The method of claim 11 or 12 wherein
the composition comprises at least one vitamin. 14. The method of any one of claims 11 to 13 wherein
the compositiorhcoatiwises maldagtoadlaledesitagerrmPS STRePARIEiod 8f SRS dded eriaalitie at
'elaSt 0%6 %Eﬁ!@@ﬁ@%ﬁ@ é%@&h%ﬁt@doﬁlc&m&nﬁrw%%@@éuﬁgaﬁfd]gar@w%@sﬁa@%ﬁaprpm?im@,
glucosides, polyphenols, B complex related compounds, gmega-3 fatty acids,.probioti samine,
herbals, aﬁﬁﬁ@%f@a%ﬁ@pﬂb&ﬁmbedde% cfubngatson nﬁe%nx %’aﬁh the composx{?on, gﬁ& Sfb%ﬁ& i
tablet composition; wherein the embedded lubrication matrix is about 0.3% to 8.8% of the
tablet composition; wherein the oil insoluble material is selected from the group consisting of
starch, dextrin, microcrystalline cellulose, ethylcelulose, gelatin, sugars, glucose, maltose,
fructose, sorbitol, sucrose, mannitol , sorbitol, lactose, methylcellulose, hydroxypropylmethyl
cellulose, maltodextrin, silicon dioxide, anhydrous dicalcium phosphate, and combinations

thereof, and, wherein the tablet composition is substantially free of stearate.
12. The method of claim 11 wherein the composition comprises at least one mineral.
13. The method of claim 11 or 12 wherein the composition comprises at least one vitamin.

14. The method of any one of claims 11 to 13 wherein the composition comprises at least

one nutritional agent.

15. The method of claim 14 wherein the at least one nutritional agent is selected form the
group consisting of carotinoids, fiber, phytosterols, glucosides, polyphenols, B complex

related compounds, omega-3 fatty acids, probiotics, glucosamine, herbals, amino acids and

peptides.
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MC SLLP 16. The method of any one of claims 11 to 15, wherein the oil is selected from the group
consisting of Vitamin E, animal oil, synthetic oil, mineral oil, polyethylene glycol, silicon oil ar&\g%SLLP
combinations thereof. 17. The method of claim 16, wherein the oil is Vitamin E acetate. 18. The
method of any one of claims 11 to 17 wherein the tablet composition is a direct compression mixture.
19. The method of any one of claims 11 to 17, wherein the tablet composition comprises a granulation.
20. The meghothaf aeheaepEalaisne b tmikfs wheseis thentabiettcoropasisendtea frompbsitiosufor

T o RS ShVRARMIEE RSP Y PRSI AHOMPRRA YN, B2 FIARAL LAY *8fc8h dpisna 1 to
combinations thereof.

17. The method of claim 18, wherein the oil is Vitamin E acetate.

18. The method of any one of claims 11 to 17 wherein the tablet composition is a direct

compression mixture.

19. The method of any one of claims 11 to 17, wherein the tablet composition comprises a

granulation.

20. The method of any one of claims 11 to 17, wherein the tablet composition is a

composition for roller compaction.

21. A tablet made by tableting a composition as claimed in any one of claims 1 to 10.
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