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or alcohol. Moreover, the commonly used antitussive agent dextromethorphan has a

30 potential for abuse and because of its lack of potency and side effects profile, has
demonstrated limited efficacy in clinical trials. Therefore, there is a need for medications

that treat/prevent coughing, sneezing, rhinorrhea, and/or nasal obstruction with fewer side
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30 Memantine (MMT), (3,5-dimethyltricyclo[3.3.1.1>7] decan-1-amine or 3,5-
dimethyladamantan-1-amine) is the first in a novel class of Alzheimer's discase
medications acting on the glutamatergic system by blocking only open NMDA receptor
ion channels. Unlike dextromethorphan and some other drugs with significant abuse

potential, it does not interact with the enigmatic sigma receptor, partially explaining its
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gui nea pi B&mprise, consist of, or consist essentially of memantine, at least one absorption
enhancer, and at least one excipient.

In yet further embodiments, the antitussive compositions of the present invention

comprise, consist of, or consist essentially of memantine, at least one absorption

25  enhancer, at least one additional pharmaceutically active ingredients selected from the

group consisting of antitussives other than memantine, expectorants, decongestants, nasal

decongestants, antihistamines, antipyretics, analgesics, and opioids, and at least one

excipient.

In various embodiments, the present invention is further directed to methods of

30  treating cough (e.g., acute, subacute, and chronic cough), comprising administering an

antitussive composition comprising a therapeutically effective amount of memantine to a

patient in need thereof. In particular embodiments of the method of the present invention,

the antitussive composition further comprises one or more of an absorption enhancer, an
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Fig 7: Effect of memantine on citric acid evoked cough: Percentage of

ani mal s 30coughing > 15 ti nes. Fig. 8: Conparison of oral (PO and
par ent er aWO(2bR)yosaasai ni strati on of nmemantine at 1 ny/ kg, PBTruskig/ 056004 ngy/ kg
and 30 ng/ kg doses. Fig. 9: Memantine-pH dependent in vitro intestinal
pernmeability. (Caco-2 cells). . WD 2012/ 051333PCT/ US201.1/ 0560 Fi g.
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Fig. 4. Cumulative number of coughs (median, IQR) in response to bradykinin
acrosols in control and memantine (MEM) treated animals. Compared to control,
memantine significantly reduced the number of coughs evoked by bradykinin (*, p<0.01).

25 Fig. 5: Effect of different doses of memantine administered orally to guinea pigs
on reduction of citric acid-induced cough

Fig. 6: Dose response - Efficacy of oral administration of memantine relative to
vehicle control on citric acid-induced cough in guinea pigs.

Fig 7: Effect of memantine on citric acid evoked cough: Percentage of animals

30  coughing > 15 times.

Fig. 8: Comparison of oral (PO) and parenteral (IP) administration of memantine

at 1 mg/kg, 3 mg/kg, 10 mg/kg and 30 mg/kg doses.

Fig. 9: Memantine-pH dependent in vitro intestinal permeability (Caco-2 cells).
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Fe entirety o i Ul ol dh iR 8 cRElRE LRI ey ELARARED
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frequency of coughi ng. e ter pharmaceuti cal ['y acceptable” nmeans
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humans. erm"C. " refers to the maxi num (or peak) concentration

that a druglithi ewseeng rranHetoblagbd phrisinentadifferenth eotpargdhtas vidaen-vehicle

B s e e A e e e G

concent r apg @ip/ief. PRusd @%ni(ﬂpim@szbliﬁtﬁ@lat@d A5tdhgl tSerdcbivendedsighifielint difference
adm ni stration of the dru The term "AUC' refers to the area under the

time/ pl asmwﬂd;@ﬂqhéql¢-&igégmwkg/\o 2012/ 051333PCT/ US2011/ 056004 af t er
admi ni strati Oan. 18 %rogﬂgf/&ﬁ]g% %%ﬁqgﬁaldﬁfes egI)ketdhl% aﬁgcyac?ci iPedi@bl Eihale @

drug is often estiate
and animals treated with 3 mg/kg of memantine alone, 100 mg/kg of guaifenesin alone,

20 and the synergistic effects of the combination of memantine and guaifenesin, both
administered orally.

Fig. 16: Comparison of cough responses evoked by citric acid in control animals
and animals treated with 3 mg/kg of memantine alone, 10 mg/kg of diphenhydramine
alone, and the synergistic effect of the combination of memantine and diphenhydramine,

25  both administered orally.

Fig. 17: Comparison of cough responses evoked by citric acid in control animals
and animals treated with 3 mg/kg of memantine alone, 100 mg/kg of ambroxol alone, and
the synergistic effect of the combination of memantine and ambroxol, both administered
orally.

30 Fig. 18: Comparison of cough responses evoked by citric acid in control animals
and animals treated with 3 mg/kg memantine alone, 30 mg/kg benzonatate alone, and the
synergistic effect of the combination of memantine and benzonatate, both administered
orally.

Fig. 19: Cumulative number of coughs evoked by citric acid (0.01-0.3M) in
5



The term "ti 12" or "Ti 12" refers to the elimnation half-life of a drug
(i.e., the tine required for elimnation of half of the peak anmount of drug
fromthe wody1245138 5 adm ni stration. The term " eppeatsorianssoos ef ers a
conpound that works by signaling the body to increase the anount or

hydrati on of secretions, resylting in.nore yet clear secretions and as a
bypr oduct P AR I_Hém}f??ﬂ? igtigeof &gfﬁpﬁ%%a?i}fw@e? 5 e B PG D) yt i 0"
refers t Onfy/ %”@é&%%e%rﬂﬁn%ﬁ?@!rﬂgﬁ% Fﬁétaﬁﬁnﬁu%&nﬁa@&i ks cHgtbas,! Yo ‘A%@Okgt 0

help relieve respiratory 10 difficulties. It does so by dissolving various
chemi cal benusting (002 doit ecitions30 wigl &b dentromethorpdian nondp mgeky kstewmsict y by

altering th cip-coptaini ng. co nents. Both, expectorants and nucol ytics
G in tne o B ReE? B it AR A Rue R s PO & Snehi , "ang
trachena. The tergmbanii Bydegtths "fail@f & Mhibd GOTPNINASoNl dughBGUSQAFfgamer -
Common 15 antipyretics such as aspirin, NSAI D such as ibuprofen, naproxen

sodi um kéPb et detieopstasphaat and ldtampingayedupsd npedsiate &4 pevsts sedafien mmyheal so
be referred.t J esi L.ovreti j i | i

phar mceul Ty 57 aBuly SHHE HhOuRY Blpfihe RBUREL 4R AT R e
active cospdeitbni@h@phanrenditiafg)c (foumgt kgnintgbiasl atfasdd avokdl asughigr gani ¢
or organic acid to 20 forma salt, for exanple, salts of hydrochloric acid,
sul furic gagwe 19hbegndiced naeedrtiofet hane sul fonic acid, canphor sul fonic
acid, jpxalic acid, maleic acid, succinic acid, citric acid, formc acid,
hydr obrom ¢ acid, benzoic acid, tartaric acid, fumaric acid, salicylic

aci d, manB%&AﬁEggEgﬁggﬁégﬁgiTagzﬁ]&m&\g c. Those skilled in the art wll

further recognize ion salts may be prepared by reaction of

t he conpounds wi.th the .25 appropriate inorganj.c or. grganic acid.via any of

a nunber of knafinPHUKREHS: Tatentand pitenl Rardichliony dndlhPpR ey cmiiniscott” aci o

sal ts thahpeanicbetHRRliRRERcOporLRCEY fdFer@hcd Methdie ehMRtE /IR 6Rs B0 the

memantine) wi th inorganic or organic acids: acetates, adi pates, alginates,

ci trat es, sagpaxteat esii dgehzehividual mbhigetss pfcohar patenthipplicttiane siraviogyerat es,

canphoy at i_glucon cycl ope nep: Qpionat e 0 I fates,. 30

ctnanbul FreafbeGREabR: CAPRENM A PR B Mot HARE Y Herb €

hept anoat estireyesanopigssesf umar at es, hydr obr oni des, hydr oi odi des,

2- hydr oxy- et hanesul f onates, |actates, mnal eates, nethanesulfonates,

ni coti nates, 2-naphthal enesul f onat epefipi@dt €S, pal noates, pecti nates,

persul fates, 3-phenyl propi onates, picrates, pivalates, propionates,

succi nates, tanhLates i AEnanat Sied tiRsyhaless BeRLhARGR abdyupdgcanoat es.

For exanple, WO 2012] 051333PCT/ US2011/ 056004 ¢ he pﬁlér rRceut ?caﬂ]y aHy>

accept abl phaalateuwtiaallpeccaptiapldrsalthiberdof &. s.amemaatiiylydvbehdoni dbeorsdhdr selts @

nmesyl glﬁ]e aal t'b (Lln o.ni enbodi nent, the pharnmaceutically acceptable salt is a

hydr othl of$SGEPSERFCINhnt i pyr et i cs/ anal gesi cs are agent s that inhibit the

cycl o- oxygenasgns y&&e@hti@sﬁ%tﬁréédl%’ &8 tb Bg&tpgﬁ&%ﬁ%sﬁﬁhs i@t dre cai®le

anal gesic properties. Exanples include acefan nophen, aspirin and

non- st er optielicwng, suppricbamgrar ovduciagalg Gcangoty efscaugbipgof en and napr oxen.

The term "cognitive inpairnent” neans. the inpairment of thinking, . ry,

and execut | ve TR ALV 3Ry <n TR eiB R of ot

brai n dystempdtibdnfor iR vibeist ineiimakydHiu@iis, ahdlcdflendah abpered B bhcgmarory ,

orientation, |an uaﬁéa(g i nformation processing, and the ability to focus and
6‘0 T

sust ath afgB@RY i0d 4l 95 j2, State gAYV ENPENG plaTtechianthc AhS. Phremaerpeis oy otBgianyl e,
Sust« ; ' . " YT f
the-pr osoheor AT ReAR AR oPlia FRISL W Bl e e pabll) i BEBRCES ©

menory i npai r n&ht t¢AANMC),,.” Nickadls coghe thaxemumpairr peak) coMbehnjratiale lthat i audr(gak a

acute confysional 15 state); denentia (sonetines further classified as

Al zhei mer 8SUGeS ﬁaﬁh%ﬁ&m FHgpma %?S?béhedg}%&ng%%ew%@ﬂ%ﬁ@reds% BHAsE the

Par ki nson, g #is8assof Fbhidb@n' s di sease (aka chorea); nental retardation;
bi d

(e.g., Rubenstein-Taybi and Downs Syndrone); cerebrovascul ar di sease (e.g.,
vascuB@r denentTha terpostm.carderado she geeydficr absieg tat wenich Sermexisunpsey péadt i c

di sorders; autjsm (aka, Kanner' drone): .neyraotic, disorders;  attention
ef it aFuBPRERoa st A M G BoR BeHa b e g ppRett & e ah

hydr ocephal us; ThE aérth ENIRP”; rf@ado tthAURR nAeS ONGESHsPRondERRKIGR urvnd
brain trauma. Cognitive inpairnment nmay be inpairnment caused froma drug.

For exanple, a drug that causes drowsi ness, sedation, dizziness or any

ot her synptomthat creates problens w tth nenory, orientation, |anguage,

i nformati on processing, and the ability to focus and sustain attention on a
task, may cause 25"cognitive inpairnent."



The term "treating” neans one or nore of relieving, alleviating, delaying,
reduci ng, reversing, inproving, or managing at | east one synptomof a
condi ti orwpror/su3pect. The term "t reati ng" may al so ne&OTAse010/05604 e of
arresting, delaying the onset (i.e., the period prior to clinical

manlfestat on of the conditfion reduci,n sk of . 30 deyel o

wor seni ng 24T AIAtRIEiEen ofa drig'y %ta[ eerXHPS"é%u‘?feth?:gﬂ‘é}h HRELIFEL 9 QA ?ﬁ%
spor adi C QdiRBESH ﬂ@q{U@oughlng in a patient for a tine period up to about
t hree week s1 y he term "subacute cough” neans a condition of sporadic
or persistent Eb@lg‘ihmn“gm”mré‘pratreém’s td the ciminatwngedlf-lofd dfet dveg . fa,btbattlmdwr ee
and about ei /[ 051333PCT/.US2011/ 05600 The, te

Mehr oni e EOHER e Bingngl fBn0R B aro B OharLE e theo B 80 o
patl eng f@dmﬁngtﬂaﬂgnperl od greater than about eight weeks.

"effective arm%lr:t nmeans éfhe gn&g@nt of a foggﬁltatl ﬁnlbaccorgl n%ség %}hte

i nvention that Thowem 3 pEiEr EiCre @ fé?ﬂmwtl atfwerks PEBLENagnA @, 1o

di sor der t flcCi C t

"effecti vg{cée(rér‘ggﬂia érﬁ&ﬁt Or%ly ﬁ&fctilehendsg ‘Ere{l %Sglﬁ}élgt lﬂvrgm%erf i ge% eerllrtsea%ﬁoensst ate,
di sorder, af aLobgirbduan ldb@cb@ngt ﬂh@&rﬁ*ﬁﬁe@fﬁdpﬂrd‘nﬁry&ﬁ%&r iTthy terﬁﬂﬂnﬁdfwytageefemn ght,

physi cal condition and responsiveness of mammal to be treated.
The term ' heympraidivdush disorvesthick @wcawd[ lédlswélyw%t%belmﬁ%@m IGSRIEPY t o

that gyantichnufls. ﬁ&mew%gsgmﬂggg@&g%ﬂe@al beﬁdEU\'zvﬁBfn%cﬁeH&gF Iushich in

sufficient to res In a’l esl clini benefit after adi nistration
to a patiamb ¢an fwen theevisadsitpsbysawrihgrtbe nmweihivonespes tcotnpohéres.  Both

pharmaceutical fornul ations. ri si ng nemantj ne, a rmaceut cally
Bccept abl EERIorh AR SpicoB g il FRBSRPbERCOR G8mT (Rewraiy It
"t her apeubignghi ¥nEhipesi ve amount/dose” refers to the anount/dose of the

conmpound t hat I's sufficient to produce an effective response upon
admi ni strati onThe ternpakitemtretic’srefére to ecompoabdutwhidy rédalppql dryarat Ebyimareans

wi t hi n.an_accept abl e .error range I he rticu aue as_det erm ned by
one. of> or BTSSRI E | Ac ety NGARn SWERT e il prdSsi hSiie

val ue i's RE3sH@Eminoph@CtRr ﬁlSBQﬁVe @ndlgesid Bffedts ,Nnldathhp Ao Me feh@roddeasddr aent
system For exanple, "about"” can nmean within 1 or nore than 1 standard

devi at i onanahgasisyansipysesic pr antigtyselic/anglgssifean pl us or minus a range of up to
20% UD to 100/ hg‘gyald&tgglv\f%féeﬁafble salts fA‘L dgv%c%gto {1&{3 B%%g&%l\l}\é thé: aCtIVGA) by

wei ght" and rence ereln ess i ndicat ed,
are neasuc(&dpdsmﬂde(blgv,enérﬁaﬂtﬁe) tf@ﬁcaionm@ @ bk, whee aﬁhﬁmgmeut bfgahlc acid to
conposjti sed herein, "substantially" or ' bsta " refers to the
conpl & e g}m’néa ty for eéﬁ%?eﬁ@“e&f élﬁ@roehloaeg%% Hﬁ a&éﬁi,. Igwsphorw acid,

char act erhl%ﬂaﬁelsﬁff&ﬂgratci/d Caﬁlgf‘fl"y“ﬁy Eﬂﬂeoxdhtce id OhalefeSAdid.; ?1&: Qﬁlbceééﬁp' €

an object t subst ant | encl osed woul d nmean that t | ect
ei t her conplietaeldy femat cset] lgrdroteamicy acidmbketoad yxcmlncdtmdamd' héunescactcid,

al | owabl e f deviatian from.absol u S cases
Gepand onStIRGIS ged: proteing g rPRIEER: Siendnana S CHbaR i il RBEFhoss
of conpl etdcopnivd {h!at b&d %@dlagn &atshﬁweb@ ebl%d $9BacB¥E bRte doffelbhdPRith fthe _

absolute and total conpletion wer€ obtalned. The use of "substantially" is

equal 2y appirpoadst eongrerc ergeganipagd N@g@Mo\f@ neoTheve irioym mothp@sf er to the

I I f
Ctroctur e, it onpe SARPuE fre RibeelRndT o LOASIT e ipuPllsy fleudtl =&

"subst ant balhy aétheecahpordtih@rg. aﬁfemaﬁmgemﬁ M@ﬂghﬁilce(bﬂ ban &0m5eta@bmek ack
ot her active agents, or so nearl y conpletely lack other active 9 WO
2012/ 051335PetTy, USPONateH s 66 aSpartates, benzoates, benzenesulfonates, bisulfates,

butyrates, camphorates, dlgluconates, cyclopentanepropionates, dodecylsulfates,
30  ethanesulfonates, glucoheptanoates, glycerophosphates, hemisulfates, heptanoates,
hexanoates, fumarates, hydrobromides, hydroiodides, 2-hydroxy-ethanesulfonates,
lactates, maleates, methanesulfonates, nicotinates, 2-naphthalenesulfonates, oxalates,
palmoates, pectinates, persulfates, 3-phenylpropionates, picrates, pivalates, propionates,

succinates, tartrates, thiocyanates, tosylates, mesylates and undecanoates. For example,
7



agents that the effect would be the sane as if it conpletely |acked other
active agents. In other words, a conposition that is "substantially free
of ' an i nyoedi2en133er el enment or another active agent napC3tiské11os6ai n such
an itemas long as there is no neasurable effect thereof 5As used herein,

an "absorpti on enhancer” neans an agent that enhances/jncreases the

absor pt i o rRAFENHEY ﬁf?qpéarﬁw?faﬁ%ﬁw %‘H_ﬁ%ﬁ? altch Lssffmbf@g}@q BHCTGE ¢ he
present i geNkiORalr.! el 1at Iohe ERbENMADS MePiph@Mdcalifeall] ABPBAbINRaktNis a
conpositions conprising nemantine | acki ng such absorption enhancers (using

met hods f bydroeldenidd sadf. absorption rate known in the art). "Perneation

h " her.ei n, f t t that 10 h /i th
per moat onof NONBHENTL HESAT | s Sl et oD HEoRGUeRRT Bt TRET

presems i Byl Oshd ehdt pyBedsOaktirdIRr BRRtinARcAt prop@Ettd. NEE I RRSIdd ONS
conprising nenantine | acking such permeati on enhancers (using nethods for
measur i ngagréspaphiconaspiiowand pon-sieroigal poti-irH e aary mn@wnah]@%%up@em@@d

her ei n, ngaggxgp agent that enhances/increases the elimnation rate of
memanti ne 1'n vari ous enbodi ments of 15 conpositions of the present

i nvention rel aThyerino‘cbfsitied inpdi@idndnmeaiseh fmpatiimdnt bNehinking eng@asiyl areins
conpri sing nmenmantine | acking such elimnation enhancers (using nethods for
measur i ngSECHHY S BcHANS Bebaemsspridted PR tgmpprary QT SereAneRbd Wictiphe
"absogpti : . i ; " el m i -
enhanser » THAEARAL SRR (n@EITHBLIAR \AIROREE, oRlablfy IR I bRuion 6
hours, 5 houesing add thoubdity Thieses agentssircatenfon be admk. d¢pnitivenopairmant he

skill of art.. In the conpositions the present .i nventi Tenant i ne
can b us BV iEldfe FPPATNG: CRBLRRERL GRS & NS ANPREERE Gagtiiogs gt Tl withn

phar maceu _Hie%bﬁé’ ofRE ?Pés@ﬁ’c' iﬁvéﬁi'oh ;inc_?Hdlet, 3 Se %{ fimitefl tare Eéo@ﬁtéd@%ﬂ’lgﬁn but
are not limted to, he acid addition salts disclosed herein. In a

parti cul ammpsyegit (A1 mdd saknitive imparement (M Gly.déadiciino takd @cutaldoniionhle s e
salts . for other 25 sim|ar sal.t e pre ed by conventjanal, neans.

Al slibn saledsdoched Cphmre ity Fsa T Ed e RRAS Y of SRR Ry T ot
subst ant i géhyntialt Alheingrvidistaid) Padesdoneddifdase; MeaIn@@inGadis@sé i(Mat dhorea);

The follow ng description includes information that may be useful in

under st andichg! traardstiene fe.gi reivnptem-Taybi j apdnBovwan AaAreseorcordbagvaaejanof t he

i nf y . o . ‘ gy 0
o or e 0 L OV DR 3Pl 00 PRI b B
r ef er encedisbslept aotisna(dka Rameid Snedrémt); -nEusic \desold dre ctien s géficdedisdhdena

synptom of a specific disease/disaorder. When the specific disease 10 WO
2012/%%13@%5@% el homaiene; iNgTRHAIURSSULSy mstrospRn S I aighuEel Bredttradgiaed

Wi th SpeCF dsféoﬁ&%ﬁ%ﬁalt(ﬁ%de{ﬁ GAd bEE udh Q.?ésﬁ%létii%‘ﬁﬁ;ﬁﬁﬁmein{‘ngg?ﬁ ih}?ﬁfrﬁ@ﬁ@&

t he underl'yi ng pat hophysi ol ogy of coug wn. In st ances,
t he synpt camatd €rocoaghig aForbexampity @ettup yhan shusgs dorwsipss,i el atiompdghainess or

suppressants that are i ntended to reduce coughi ng regardl ess of. eti ol ogy.
B parti B 2ROt REMRLM ofhah oeIGHS NP EESANTE ITBPOIS Al TAtos, WNEHSFY -t er m

basi s for i FympkRaRtd@sdid, a8l t1f DY S foclBend SRR aktdRDE oHlaUdSk, iy Bgie
approgélate when (1) the etiology of cough is unknown (precluding the use

of speXifi'@aibrcappyrm¢R)” t he specific therapy requires a period of time
before it can cone effective, or (3) the specific.therapy.wll, be
Cnef fecti v subh BEn 4 BaeY enteaRiictR phofur ath & 1<King cURCEIMALITaR, ¢ he
10 maj ori tdubingCANVBRIRDIHPARS g, ©Fwhdnaginpert UsRt 0hc RPMpSREL6T hiGne®YENN a
suppressants that reduce the cough frequency regardl ess of the underlying
di sease. subject. The term "treating" may also mean one or more of arresting, delaying the onset

(i.e., the period prior to clinical manifestation of the condition) or reducing the risk of

30  developing or worsening a condition.
The term “acute cough” means a condition of sporadic or persistent coughing in a
patient for a time period up to about three weeks.

The term “subacute cough” means a condition of sporadic or persistent coughing

in a patient for a time period between about three and about eight weeks.
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It is highly desirable to devel op cough suppressants that give rapid cough
relief with mnimmor no side effects, |less patient variability, and no
abuse potwotoelosaiddi cti ve properties. None of the curremrChysamaios@bs e cough
t her api es can achi eve these results. For 15 exarrpl e, the relatively few
drugs that suppress cp b fion on COCIl factors cannot .suppress
cough consi st e&{‘? H‘F%Q&ftélou&ﬁ 8141 11 “foéw cﬁPB 1o of NGBS tEerihicp weling ous

si de effeﬁb&qexﬁ‘f&a@%@g d@%E&ErﬂlQﬁaﬁHﬂ?e eakiisC suppres_5| on of cough

(Bol ser Chest 2 29; 238S-249S). The present inventors have
found that memant lafectige amosrt'r maeisy thef imotitvel 20foamtiatios sicoerdingsto the
denonstrat ed her for .exanpl e, in aninal del s _of fou h, and,i.s .

bel 1 eved I5ent Gyt sihsh PeSERTEfie b dufh e PR e bt or 205Sn i

parti cyl aguffitRer B EF@BudUHeNRhE MRY ecffQURE ahldaht" willr Rirl Hep&ding2Hsl the
unexpectedly, orally adm nistered nemantine is nore potent than

par ent er ak¢tivedagicdicat éhe slatve dardeneori qonilition 4o tbiet trpatidvandeits sevesty, The thnax
for conve Q i lx\llﬁPa? 0, nges from 4-6
hours 25 |Q ’heghtt hgh%lc lact&%l gltél?”sl%%ﬂgmﬁ eﬁgsts(eorfF[rI? en%lﬁ %d%a%?ag% half life is
60 hours. Lineahe pélaﬂ eeedpectidallg scfisceivebagslicddtioodee dihembher apeyttocthdose

range. At steady state, plasma nenmantine concentrations_of conventional

menmant i nedeRssiRy&f rororPauad g6 HhepRicrotioatdompylation et fs pufigient i ssult ddiavi dual
di ffefgnc t t / kg, out
45% om?t hgés re ggﬁpggﬁget}l\régkto p aslgr{gﬁétﬁ%&tog éng&léﬁgggﬁgélantg&%ﬁg %gtg s}l Sf@(ﬂlﬂeelgBS
active mewatholredpest ape thx i plearmhgeueixalr dbeoulbyortsheokipdisiegs .méhmdrines eorala

cl earance jn healt vol unteers. is a oximately 170 q%hbg/l 70 n2. Wth
Bydre

urine aci BIFTESTYUSRATY rasechaial say rettic & of ten gde. ¢ fig term

gl orrer ul ar‘thgﬂabédtﬁfall? @ffé&fv@ amount/doste!f@rs kd tHR@gnRAEHo S WIARSEREhduf@thak e NVDA
recept or antagoni st™ menant ine m gh be effective as an antitussive

( Canni ng, sHicienFlgredusolan Tfeetive2egp@nipurion; ada@figlyationgo 8 Patient\\O

2012/ 1333PCTLUS2011/ 056004 ,, hi
nas.r b ned enPT ATy HoPothe Ruar Mk Fhare il HotceGlat Hrgr PHRetsH ! on

denonstr atheqﬁrtidmadr VARIFRR [deREmBeE By ohd of adinarPN MMB i fHel drt) %hohewmr apend ies,
nor has there been any disclosure of conpositions conprising nemantine

f or mul at edlart op hpwehe vye souefsured s dsteaningdnmst thedingititioappethe sreagwementssi ve
applicati 0 i er aI
etc.), orgﬁ&?%ng%y g%P?eatﬂﬁgﬁegﬁghkﬁéﬁﬁﬂnégn%hgm%%abaufgﬁﬁ@%gf%@&?gh
i s known Ah@inatioglyalabolNVioAn rrae ptusror amhago fingt ®f DAvE 2094t Up ts $0%eor up to
properti es wi t hout the experinmental denonstration of antitussive activity,
it iszhot? &ossi ble to infer that a particular NVDA receptor antagoni st
woul d, in faCtAllb%e%ﬁ?Eé’[Iceﬂ§ Qi gntbg ‘Bgsdvéfl ht" Snd 2, 99S Ef?\g)? #&1’ the
pot ent NVDA recepto tagon st- 10 ket was reported to be I neffective
i n chr oni bereougmlgsatdtieerivise( Maimgdetaralmeaswiml JeRaspito the i tbtaCaragiivedf 18:1;
2010 A5906, PET AND | NTERESTI NG CASE REPORTS | N Al RWAY DI SEASE,
"Does CenPRMagHicalAMROPYRN O The N-Met hyl - DAspartate Receptor Contribute
To Cough Refl emh%s&meenﬁl "GinkkdnyiZily oﬁlmkeﬁthay" rdfB8 tblwl?é\cﬁege% @f n@alrgﬁ ker
dext r onet hor phan was found to be ineffective in treating cough
assoc?at ecomplete axpgdor degisi roétao ragtiom, sxbaracisfisio, |pm1§rt(yBsﬂaf§e struqnlreotermweet

2006, 129; 238S-249S y h
2dn ni st elsitabat exinks o ofsshiit Rrantm Ty SRty HRHE R e g boitter

unexpect edl githextsmpicly efdael oy acant tdmisisickeenclsibd. kliheoéxfaetr all\dl\@/ﬁle degree

ant agoni sts. As denonstrated in animal nodels of cough, the 20 present

i nvent or sobdpylaien tﬁf‘PéTt ah@mtﬁtquleswarr@ax o &eme e denopd b &mme@sfyq ng

t he cough e r@ Egm;

di stinct é@%ﬁht Owev eﬂE‘FﬁﬁJ ép%ﬁk’mg %@g&es)&@ lte%\ef\la%ﬁf ??1 %r esho d for
coughing, tHel 5klﬁiey0\wrﬁl resblt histif @hscﬂ)lflte caatiltoual tomplceon aase bbhrirrd! | Tiat et HMVDA
recept or. \Waen c ar ed to th cq(,ﬁ ntIy approved antitussive

dext r orret hOPOHABER d%jé‘i‘l Y 3R e@eﬁréirléw BFRAHNE cARRALafipnfagrefer (e thes

pr esent r (o} nd
present | RSO Rl ﬁ%ﬁ%g‘é??{aa%ss.'3‘35%‘??;%{0; ey A AR SO oo
pot ent i al resolt. Eﬂwsanpllena pamposctidneathat is hmbptrae@eékytfréemie nther scttva\agerits)wmdld hat

memantine is significantly and unexpect edl pot e

dext r onet HURBRrpIye e Ui it B 5 BorEla 18 pusersiv

gl ut amat e actl vity, |ike dextronethorph&n (L| pton Nat Rev Neurosci., 30
2007 Cct; 8 (10): 803-8. Review. Erratumin: Nat Rev Neurosci., 2007 Nov; 8
(11): 2p followi ng 903. Chen et al., J Neurochem, 2006 Jun; 97 (6):
1611-26). Furthernore, and unlike conventional antitussives such as
dextrorret hor phan rremantl ne is effectl ve as an ant| tu55| ve at doses at

. L, Y Y T o o T L



In addition, the present inventors have found that conbi nations of
memantine with other antitussives such as guaifenesin, diphenhydram ne,
anbr oxol ,wendi2emsenat at e provi de synergi stic antitussi PeTafSb@ansa004
Treatment with the conpositions of the present invention relieves cough
frequency w thout abqlishi t he protective cough reflex. 5 Thus, as

di scl osed BTl thER eﬁr%%@ﬁlbeiﬂ%ﬁ/%eo%ss& HeEP BTN daclied Ot AgiYS gesnts. In
unexpect egihgr RicPYd, AeSorRptRAIInOMaP R eRbYaftllyefitd 68CY) GRFRRERD Qement or
conventional antitussives such as dextroneghorphan, di phenhydr am ne,

ment hol , guadhdreavsist ngertnbapxoll contath behzaondtmtas, loparasitbert as Ingp mensuiable of
the | ack Q& q@%it%ssives activity found for, e.g. dextromethorphan. In
addi ti on, 38§ 9% osed herein the present inventors have 10 found that
memants ne sur pakSise@hdteidNan vRYRLGh dhshcBProMtARSnaRe@thattdassdégiRidged at
doses that produce no sedation or quantifiable side effects of any kind,
wher eas cHabseipbaaratanDmRcarnigOHI wirpus gehodisndats: efrdopwositigngekthe pgsehlor phan
pr oduces L ant j.al. side,ef . at__do . act u il i.nhi bit
ough. - rult AR sRid e RGP el i BRI hinP Bl By Sl o)
provi de i Arufahiicd Ridking sualpiabsolfticdotiiantedd (Bing tutholo f@ medsatihy absorptiving
memantine Tmax of nearly 8 hours. As described herein, the conpositions of
the preseftc KRYBRLD G pitbyi Bemeaten SRCE; avetram therrn. Tisists (apuegettehyt |

! ess i@ane QBLs/iRcrAAE _%ﬁe' SRk Shbnl 5 ARhATRE ih QhrisRtd biRIPh¥fs bPES sitidn
addition, the present inventors have found that o Ining nmemantine wth
one or noot thagir¢sconalveaton relatige rtd sthe sprrineatsondiof headhydmammepmanditionsol

e o) S0 BEREATRL BLCoBLH 2502 DAL LS AR B2 B>
additiOnagaﬁﬁ%ﬁ&?kggﬁﬂq§¢%¥@§EeQMhﬁhﬁﬁo@Eﬁ@ﬁk?f%ﬁQm?&@@Rﬁﬂhﬁ&hﬁ%mQ%QHPEd or

el i m nat ed. i ven the -100% bi oavail ability of nmemantine, one would
not expecthat lsahancepmoreestscthe ralisahatminf fatea of nwodnting en prageid edibpdinientsr efasi ng

the already high rate,of 25 uptake of ntine,. However, the present

| vent br < YmOR Rt R ar SR B ey el b S PR P e o B PRSTRLE o
menmant i neceapRaicad dompeigityanémanik (RN lhdhdmdnadnhandrs QUIBR @éthods
Nanmenda(r), 1s desirable tor treating cough. This is an unexpected finding,
as gener afaryneaswiing plamingtien yite kngwyHethe @rt).géheemae ppbedimenigethki ghwiptedtposur e
(i.e., hi r Y4 8 3 s U Le | r
associategmg?gﬁugb %%g%@%¥1{¥?%$§éﬁP@§f%@%gﬂﬁ%%§@§@§&}ﬁe@§?§§ﬁ§*ﬁ£éyof
enbodi mentgmahtiee, fenadatiphetoclost thimabugt € hopas b thooRoref hduRe Phess @géntd earent i on
i nclude one or nore absorﬁtiqn §nhancers (to provide a higher C.) and/or
one ofY moP@a®y RgFhERIBhIngARSHE O &t t 0 reduce exposure), and provide rapid
and effective t&ﬁﬁ% . odi : i d of

t he present in%gﬁ%ion p?%%P%gP?% f%gggﬁgﬁﬂggfﬁgg?ﬁg?%%, %§§§2§€%£ggﬁbh_

WO 2012/ 061 8B83RETHAIS20r 111/ 106 60D oRagihdroanggticallgl dceéptatda she PSuosbldeatbyt

increasing the.rate, of absorptjon.of nmepant.n e.g. y decreasing the T.
Lo e T EHOS e B Pk Rt PRSI Re At Statts deBE f P ha dacent
i nventi onph$ichiar %@U&iﬂﬁnﬂﬁﬁ@i&flﬂ REn&GRIMRRS ih&?&@ﬁlo‘ﬂﬁ@.r QilNott A8scTsalth @6r HBEANt i ne

after adm nistration of the conpositions of the present invention is |ess
than 35 koules saltgsway harprdpaiedi by, conegionplamedishodlssuchewdfs thanc@phdler s,

| ess than 4 hour l.ess t han hours,, | ess than,.2, hour | e han .1 hour,
| ooe 1 nanpiutRr fa 683wk R GRS ERE g FRSs oS AR G100 tidire pERR, the ABfed

i ncl usi veppdrmatélogiengrsvityier ebet ween. I n sonme ot her enbodi ments, the T. of
nmemantine i s about 15 mn, about 30 mn, about 45 m n, about 1 hour, about
2 hours, about TBe hfllosving pdescrintiopuingludah oipformaignr ghat o gyt b Rsefivl, ifabout

7 hours, . .1 nel us,v I ; t . I n
particul athdanfing B REHLS indoRioHOOIE 18] afalind SRATRLL N6 GOEL MR Antian
conpo3 t i presvidell Heen ps esientrt ion\reldtam no rtan geseritiyosthuiatduhvdbions, nart st 4y about
2 hours, about .15 m t?s tg%gboft hour, about 30 minutes to about 2
hours, abBtRlicagomsnegitically gr mpiithorefsenced isMIR™ hour to about 2 hours,
about 1 hour to about 2.5 hours, about 1 15 hour to about 3 hours, about 1
hour to about 4 hours, or about 1 hour to about 6 hours.etc. In sone other
enbodi ment&manhiee Anti-dussenftcksne aft er adm ni stration of the conpositions
of the present jnvention ranges from apouyt 2 hours tq.2.5 hours, about 2
hour ot b sbout CoUEbaI LIRSS ofagPeio e ARetdr 1 St ke ARG 1 o
about 4 hours, about 2 hours to about 405 hours, about 2 hours to about 5
hours, about 2 hours to about 20 5.5 hours, about 2 hours to about 6 hours.
I n other enbodi nents, T. of nmemantine after adm nistration of the
conpositions of the present invention ranges fromabout 2.5 hours to about
3 hours, about 2.5 hours to about 3.5 hours, about 2.5 hours to about 4

- oy I o - oy I




WO 2012/ 051333PCT/ US2011/ 056004 hours. In a particul ar enbodi nent of
the invention, the T. of nemanti ne ranges between about 15 minutes to 30

m nut es, Wbaot2/0653331 nutes to about 45 m nutes, about 15Pgirast@s/osa@oabout 1
hour, about 15 m nutes to about 1.5 hours, about 15 m nutes to about 2
5hours or. about 15 m nutes to about 2.5 hoyrs. . | n, some enbgdinents of
the i nventsi GW™ BEMBIOMALS £o18h CHaPE ticpicd V(lﬁﬂpfflf&f agepls thatnient e distrsthe
present CPMR@%&IhPﬁ%mh%mh&§§‘&E%ﬁdé@ﬁﬁﬁ §@o@%ﬁ&ﬁog}@ﬁ&n@HQQn&QQ%&I70hﬁour5
| ess than about 65 hours, |ess than about 60 hours, |essS than about 55
hours, | essht inanedsothe Sﬂnhfomags: dosgls cdahadre midootd h’;‘s oy son-sessfic hewghabout

40 h | th th t,.30 h | th
Sbonoe’ TS e RaP R drenRa i ramch Sone i et AR Il 55 heur s T esn
than apout 20 hpgérﬁculhleﬂ% 1 RAT RREK buRcROME S tybREBy FhlaNsIRROEM Masibas s, or

| ess than about 12 hours, inclusive of all ranges and subranges
t her ebet weanptomatic reljgh of seaglenfibeiuseaf shase drues 15 meshepriRpriztetvdiendll pdicance

ror et han ook of b Fafikho 8 TREELMACLgs TP Bt MRS ad e BRsMbou
195 i/ mi therapy requigest hameriat @t tirdebefdrt Mt Ban become kffeathal I‘oer(3)3m1’&o@bd¢ﬁm

after adm nistration the conpositions of the present i nvention provide an
AUG for nieEamyid beringentte19igh @ i patsnts wigh Hiopsablerlgpg exnssp| &s a%mt €120,

about {4150 @ . p 469 ut
Goo "t Ko maRRE o n RO £allre MO oA R EtleotoD su AU R, reBBUL |
about 800ﬂmabogmﬁﬁ@ﬁmCﬁqunﬂaﬁﬁfﬂabmﬂbﬂﬁﬁ@dmahmut 1000, about 1100, about
1200, about 1300, .ahout, 1 , about 1500, about 1600, about.1700, a t
1500, about 19805 HliaesRs wifSalorsangh st dolt SryHPIGAIRh AHEH
2800,  aboykh 30RAGnuARR Wb sﬁ%@fec@ by péfégpvar?alBHH% 238 Q9 abBROMSterR BOQd digdpRuUT
4000, about 4200, about 4400, about 4600, about’ 4800, about 5000, about 25
5200, aboptops#Re, N@b@ufﬂ@@Oﬁ@ﬁabouﬂdﬂs©@w¥db@@pw6©@0mmab©umweZﬁmhsaﬁmut
6400, , about 6600 00, abo t 7000, about, 7200, about 7400, . about
5600, | Snotitntdoghe daatteSdns iRt 43865 B o4 0t SEBtkodhas: bRt
8800, abOU&nn%Q@tg)pr@sB%h D 28%ist@RgUt In9AB0 a ralavély 68 Urudh ovBeiA8AR vadbaut
10, 000, about 10, 500 a out 11, 000, about 11, 500, about 12, 000, about
12,500, abdatcffeds.ooo cffagbistion egpm-spapifigsunareson ofxsvah (Balsen®. G eabout
15, 000, a ut 16, 000, about 16, 500, about 17, 000, about

17, 500, QQM% gzéggéﬁggzg-hr/nt, i nclusive of all ranges and subr anges

t her ebet ween. The predeft V@ven@its handadume nha, mahketinadimani Sdtreatel o refattitehe

memant i ne- cont ai ni ng, conpositions of the present invention, the C of
memant{ ne?MEHYES @éfctearonéﬁfﬁefﬁ et for sxpmpleody animrh medtle ofroNghnind & about

50 ng/ m., 1
about 11 bé nfgﬁg o&?wﬁg f%%?g g%%nﬁgﬁngy%%&gégout %ﬁh %Q &kg%%%$615
ng/ m., abmybntibfs Iyl rfhundatlh@ﬂ,l‘surj)ﬁsmgl/yrﬂn,d wbpictctiBy, rmgdl}yl_a,dnabmtﬁre(ﬂﬂemgﬁniﬂ@

about 20 ng/ni, about 21 ng/ out nm_ abo t 23 n t 24
oL, - abburoBSP g har BHORerDy At g th ariiwote Sefor e
about 29 g/ by c&neﬂﬁm%@ofag/tam}ets of ﬁlfaﬁfahtllé’el(lrég/mmenabz@y&axéas REM-6 AUt 33
ng/ i, about 34 ng/ m., about 35 ng/nL, about 36 ng/nlL, about 37 ng/ni,
about 238 nghaalthyapeluntegs, n@ﬂmtheabuntnah@llmgimn laﬂgﬁdntfe 49 6|Qgh<mrs abbuncarg 2
ng/ m., about 43 /nL a 5 n /m,, a t

noout 49 Ao T anG e oA e Bbae e Bhel e R i s

i ncl usi ven@naalihe emﬁ@aﬁdﬂgroel@@hmenalhﬁéﬁhmﬁlreezmwge foRne Raesirbave- fspund

that in the conpositions of the present invention, both Chrax and AUC are
dose propBg/londfh lameysterindividns ditiersasaredihs maagvofapunt JINEbERHESLPIONS of

the prese'i'() }/&Vﬁﬂ&h t 4501 f‘?fPef&TQ% %&8?&1 %ﬁtprgaémtiu Bhanfine Q&Pftﬁﬁu'réezed to

dose anges r om abou , Tor exa about
1 abmjt dctive madiabdlitds. aze palmatity élxcﬁ’etechbptlie Kidrkys atFoul rchabcleabmdtin Zheﬁthyabout

1.7, about
volunteers is approximately 170 mL/min/1.70 m®. With urine acidification, the renal
clearance of memantine exceeds the glomerular filtration rate.
While it has been suggested that the NMDA receptor antagonist memantine might

be effective as an antitussive (Canning, Pulm Pharmacol Ther. 2009 April; 22(2): 75-81),
11



15 1.8, about 1.9, or about 2 ng/nL (per 1 ng dose), inclusive of all
ranges and subranges therebetween; and the Tnmax ranges fromabout 3.5 to
about 9. 5wbaor#s5133er exanpl e about 3.5, about 3.6, abouPC3/UR201al066004 3. 8,
about 3.9, about 4, about 4.1, about 4.2, about 4.3, about 4.4, about 4.5,

about 4.6, about 4.7, about 8, about 4. o] bout 5. apout 5 2,
about 5. 3unf§bt§aﬁm§e% INYEEoR, %l%suggaﬁm hgs éem%zaﬁﬂﬁntgeb' Yapsaﬁfw% ng

5.9, abouha@ngiibéen 31%1 dé@&ﬂ%ra@orﬂ-thaﬁ&@&tan&ezdoe@bﬁ%ctGheﬁﬁe ABAMLIVE POpe?fQQUt
6.5, about 6.6, about 6.7, about 6.8, about about seven, a out 7.1,
about 7. 2pomirsuherg bgen alt»odltsclﬁswe; oab@mposm@ls cabmmsmz rﬁc;mabm@tfoml?lateétfmut
7.8, about 7.9, ab ut 8 .about 8. bout
8.5, abou{ regiing’ coiiel doges /€ 3R 3&?8@?“%6 éul%g“i%ﬁ?r éﬁtﬁussé‘beoﬁ?mt?a“%%b“oﬂetg"‘% tZbout
9.2, afbouadram%traab@tqé g9. o4a1 Bliccab Qhlrerderdl, RAUY, or thétBbdSbV Betfngdbdughanags and
subranges t her ebet ween. 25in ot her enbodi ments, the combi nation of

menmant i neMeAUNENG ¥ yrEermere. sARRI dekngwithehaes allMB sesepioF avpgonits hayed

decr eases | ation
ennancer . BT apdity RIATH Gs oS ATHGRH AAhAuRh TR sea®il B2, oo
0.5 to abﬁuipol?sﬁlehollﬂifﬁr thaﬂ@bhﬁdﬂcﬁ@r ADODA Iﬁcéi)xora%nmgbnﬁt Bouldbufact) b usefhlout
0.8, about 0.9, about 1, about 1.1, about 1.2, about 1.3, about 1.4, or
about 1.5%habratifuseivesily 81300t AF xamglss thi@osnb B ds rcRpiPE BetaReEAt and
the d 5 ng/m
(nor i+ 7 g #hrcpon b0 66 SRSTANE i EORI o Ylics TG BON, Ay,

about 2. 8Regtioit X de MbdUB1320HboAFIS, EO(&(GﬁUtPFET ZNZ)MNEIERBSHN&W&E 3. 4,

ot 11 ot hEEPAMSP iR AIE LSt i 3 AR A et RURP A The o N 5
optional A2l HLkS3BEHHRZA1E %ﬂ%’f' eYseﬁﬁhdﬂt}t‘Vb ngSlﬁﬂﬁﬂBl ttlfb

nmemant i ne- conta|n|ng COﬂpOSItIOﬂS reduces ose-nornalized AUG
about 80- M@Dﬁgempﬁmblcéqi@r dqxtm;;nﬁzﬂmha‘mwam@rmachm heumtﬁfftvtsiavemmrtgeacogrp@ght i ons

W t ho a_per.ne n enhancer. an ion urigary t) to
About | 30- BOHGER i uber g thig ™ el inRRLpRCHaF B35 608 S0l 396 Lpou
35, 5 abosys)40, about 45, about 50, about 55, or about 60 ng-hr/nmL (per 1

ng dose) , inclusive of all ranges and subranges therebetween. NIVDARs
are invol ved i Ahprapigsefity épsatorp| kayei dounde theintwhen r@éﬁ\l@&@f@y%’@ﬂm%&yudl ng

synaptic Y, a o)
survival . Eﬁ@%ﬁ@@ Wg)l ﬁta{;%hgmglb' égﬁa %h&éjﬁg{r%ﬁgflr és%&%(k:m SI'S (?[Iﬁ}ge %lttﬁgglﬁl P
subuni t s, ualyifa 6thkt NG hﬁtaglﬁiﬁstsubmldemomdatw\m NiZnslutiedels sof sanghottidi ng a

central channel pore. The NRL subunits are obligatory for functionality and
can cOhbi RESStIRVENRrS RElieY e thahimeagrentng_ appeain ot 4kd Gni3ler BR{SURMSSYIE &ifd” B)
subunits on.
Tt he e R R B P g g T bl

nenbr ane déppxbajsmzagt,lqodems) sautleivateaht thresho&d foeweuglinng, lhited)y: kadi@hibaidnosfi ng
the 15influx o rrultl extracel | yl ar

bi i ng SPHES, TaF Fiongha SarHTEt PP Amer e oo W™ MGG 4 1A PUREHE | on.
Li ke dext E}%Jﬁ@é&p&ﬁﬁ@s@we MRABRS MRS phES & d6ink nalfaaHsv géRrdtloRaintiARERTiALE tHeO
severe Al z mer's disease) is a low affinity, uncompetitive NVDAR bl ocker,
bi ndi Ay pprebertemveribisy have dperd NnﬂDAnnee@etpma)mr@méwn@n suncikperiedy | andervalml ne

he.pr oseriebsp i ITREARERSN s Tue O Rl AR STt Gty BottaS A% 7

bl ockade Wﬁmlvcmgr , NN Blespity siveh@ dake t foang Nhes imdmantiics i@ ffanfigt adn My
explain why nenantine treatnment is well tolerated by patients; a recent

revi ew sugededadlydyere potet f@@t@xm@thpgﬁlén,tw dpps atgohibt N MEYe receriated f or
denenti a. e 0 n 5 the
eni gnat i catg{& lV}rrge%rel(egcae&t 18%2%50% ’ra I on Tﬂeq?&‘?ﬁékfnﬂmht ?)\%(E:Z%ge]\yg u%}C?

hal | ugd nogeot Ocefd @0):S8038. hRew&S.. Erratum inf Nt IRes WeliBospt XSt ; i8n(1tl e2p
present a |c;at| on provide the first evidence tha has

antit ussi Oéi‘ﬁ?g ARS y&)\intfﬁ gi 69(?4‘”06% #0046 By |98r€g50f16b]t512n% lettrﬁﬁegn%{& #dang

br adyki ni ﬂnm&%%%gmmggghm rgsa}ég S6d R cﬂﬁtrofﬁl@ﬁloq%ﬁ ﬁanﬁ&w Rirb@R R QVI ded
by 30 nemantine was simlar t seen wth c1o en but w thout the
associ at eantgesiato a:tmi,osarml vdndpéfmmmthmphm igmiof owznndfective, bueis da hl\ghlyt han

hi gh doses d%& oi E ant agoni sts. Receptor subunit expression

suggest ed>{HE"HEES EHLE ) NMDARs in both the central and peripheral tissues
i nvol ved in the cough reflex. 12



Coughing is known to be initiated by activation of vagal afferent fibers in
the WD 2012/ 051333PCT/ US2011/ 056004 | arynx and | arge airways, via acid and
mechani cavDRop#ssi3ti ve M fibers, and by activation of capsadisecomAase@nsitive C
fibers that are al so responsive to acid (via the TRPV1 channel s) and

bradyki nin. These fibers termnate in the nycleus Tractus Solitarius (nTS),
where ni croi nj Sb34d8PTo fhenpessRt %?%@ﬁﬁag? gﬂﬂﬁﬁéh%églﬁbglﬁaew A gnEyRing Vitne | y

i nhi bit coighiaAgiRsildy 5&%@@%_@%&&1&%} g&&eﬁ%&mﬂﬁl@? Rt SO, 2id TeRRAkipe on

bot h bradykinin and citric acid evoked cou is consistent wth inhibition
of the G pidvele gyattunty dotitussive adfdetsi olradtmehf wath the cinpoeors efathagresont

excl uded. . . NMDAR suhupit gene.expression s detected .in the nTS, the
ormry e lger <arebreiee i ra R MR e R RSPt R al 5o i n
vagal ganglia. Thhe dsabifselosdd Relicig th HbRALIAventdIe HAOE i Blind KRt MMRARdBY be
present in the airway nerve termnals and/or nmay nodul ate neurotransmtter
rel ease presypaepdlycarewddasn suprsiopngotency  anda|effiesgyh CNDRRS B econsgisionald t o

e A e T e

memant i neambeXB], M08 behiduelay, pesipelatiflih yieasof the laukt dftansifisvieceddti®aty Sowfd 15
dextronet hor phan are absent when delivered to the airway. Nevertheless,
menmant i nefaly 88t fErorgtRotRBIn. dB\Adgiiony ag disstosed heticinoHicorressp presiors have
respifati t c oht ki i ' y be
L oo S L HORERbR @ oRALL PATPLALEPAI) Bl EE o N g g ol
speci fi ci tyseat thbheralmsesnausedhtion dhigastifinile sideecBelteatli wey difde ctBerods

memant i ne on cou 1ght al so be explained hy it reater, affinity for 20
NDAR subEgBES R o MEth sidedufy S0 A erenisars S uhitpiast PG doses
of deXtr0ﬁﬁkﬂﬁﬁ&h@ﬂmaeﬁé&§hﬁ”h&£s1ﬂMdaB@&H?UﬁHrﬁﬁﬁmﬁBHQ&h%E.4§w@éﬁﬁﬁ%JVe|y
as nemantine, despite clear evidence of sedation (Figure Z20). Perhaps the

rel ati ve teuokniadnasingmastinedormnudagems(sudh sselNamenda®)tpredt eremufficierdlyt raplsut abl e
toits.inability interact. with the additional .targe for )

ot + Dot Roieirstichdnt R riihiety by DERRERG TRRS st Bh AT ST Anativeritst o5
Qt her pr op&en, &% @mpYMBBRS o PR \preken Cink Bt Ro¥it @R M isHeiG endr@intde M 1 N
nodul ati ng the cough refl ex. Fenales have a nore sensitive cough reflex

t han nal esaliprels-goHass teargewuig hpunsh Rdiduis optimphier anténesi veatherapy Jradditivequency
of coughi [ f ' SLroge siani f.Lcant
nf 1 uence T RREARS PR 1Ete T B MG 6 ARC, AR cbe
associ at edctivetdgentcsuerse diphynlalrartine caglriorsl, glaitensht shd benesase grovide
transm ssion and an. enhanced |long term potentiation. Further ﬁméée,

cr oss2dr gBHICEEN HUSIVEh 2t RVIdHE Siearlantie o iR Houridsibelea™hy

0556 _ \ | uret ‘ !
phosphor yhﬁstegq)@ R éﬁxﬁg&gg %?H{;E ggen@gquﬂgpéw Qe drrsdigatd é&%ﬁﬂlélggb’eg{ﬁ%-%og% g ; 053

cycle. Such NVDAR depen I ntéracti ons between organs may
t he coughelngimagsloci ated wit h extra-pul nonary di sorders such as

gast rooesophageal reflux disease.. . WO 2012/ 051333PCT/US2011/ 056004 | n vivo
Joauct on of - opryene B odh ﬁuoawm\ﬁligh Oghalﬁméﬂ%‘d Augihy Hah R At

ef fecti vejhhroSMPRIILRSI BEcE&dWeLRDbE PSNdNbY aRGCRME TR aReHlyNhigh rall on of
memantine (10 ng/ kg) was found to be effective in reducing cunul ative
cough3s evoRieke by memantise. ddowevien thaiprmsantpingent¢ridiave faynd thabprevidinghbigber hat

the antitussive effect wa erved when nemantine was agiven 0.5-2.0 hr
e o Ere it R iR A RR o R SR TRREY 18 P elonS mamgadne
observed ydgnldibas dutnag Nangad¥krie dediediefbr 4rebfisy BEugd Thiy i ha ickpdcgedaci d

chal l enge.. This is consistent with known pharnmacoki netics of nemanti ne
admi ni st efladinBney agwralt deraulations ve heahst Cuhegcacrally uvevdp higheh ckRAsEISs ar e

observed ﬁ?e.,“hi@ﬁér- AUC values). Furthermore, higher exposure is generally associated with
30  greater clinical effect. However, in various embodiments, the memantine-containing
compositions of the present invention include one or more absorption enhancers (to

provide a higher Cpax) and/or one or more elimination enhancers (to reduce exposure),

and provide rapid and effective treatment of cough. In one embodiment, the

compositions of the present invention provide rapid cough relief, e.g., for acute cough.
13



10 Table 1. Curul ative coughs evoked by citric acid in control and MVl
pre-treated animals - intraperitoneal adm nistration Treatnent 0.1 MCitric
Acid 0.3 WDQ@ntwise33dcid n Control (saline) 73 165 12 MV Pprassedialos@nge
timng 0.5 hr 22 53 8 1 hr 11 73 6 2 hr

Rapid cough relief can be provided by increasing the rate of absorption of memantine
(e.g., by decreasing the Tmyax) compared to conventional memantine compositions. One
aspect of the present invention is to provide memantine compositions wherein the Ty for
memantine after administration of the compositions of the present invention is less than 8
5  hours, less than 7 hours, less than 6 hours, less than 5 hours, less than 4 hours, less than 3
hours, less than 2 hours, less than 1 hour, less than 45 minutes, less than 30 minutes, or
less than 15 minutes, inclusive of all ranges therebetween. In some other embodiments,
the T .x of memantine is about 15 min, about 30 min, about 45 min, about 1 hour, about 2
hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, or about
10 8 hours, inclusive of all ranges therebetween.

In particular embodiments, the Tmax of memantine after administration of the
compositions of the present invention ranges from about 15 minutes to about 2 hours,
about 15 minutes to about 1 hour, about 30 minutes to about 2 hours, about 45 minutes to
about 2 hours, about 1 hour to about 2 hours, about 1 hour to about 2.5 hours, about 1

15 hour to about 3 hours, about 1 hour to about 4 hours, or about 1 hour to about 6 hours.ctc.
In some other embodiments, the T,.. of memantine after administration of the
compositions of the present invention ranges from about 2 hours to 2.5 hours, about 2
hours to about 3 hours, about 2 hours to about 3.5 hours, about 2 hours to about 4 hours,
about 2 hours to about 4.5 hours, about 2 hours to about 5 hours, about 2 hours to about

20 5.5 hours, about 2 hours to about 6 hours. In other embodiments, Tp.x of memantine after
administration of the compositions of the present invention ranges from about 2.5 hours
to about 3 hours, about 2.5 hours to about 3.5 hours, about 2.5 hours to about 4 hours,
about 2.5 hours to about 4.5 hours, about 2.5 hours to about 5 hours, about 2.5 hours to
about 5.5 hours, about 2.5 hours to about 6 hours. In one embodiment of the invention,

25  the Ty of memantine after administration of the compositions of the present invention
ranges from about 3 hours to about 3.5 hours, about 3 hours to about 4 hours, about 3
hours to about 4.5 hours, about 3 hours to about 5 hours, about 3 hours to about 5.5 hours,
or about 3 hours to about 6 hours. In another embodiment of the invention, the Ty.x of
memantine after administration of the compositions of the present invention ranges from

30 about 3.5 hours to about 4 hours, 3.5 hours to about 4.5 hours, about 3.5 hours to about 5
hours, about 3.5 hours to about 5.5 hours, or about 3.5 hours to about 6 hours. In some
embodiments of the invention, the Tn. of memantine after administration of the
compositions of the present invention ranges from about 4 hours to about 4.5 hours, about

4 hours to about 5 hours, about 4 hours to about 5.5 hours, or about 4 hours to about 6
14



00 74 3 4 hr 65 156 4 Table 2 shows the dose-response data of orally
adm ni stered nemantine (0.01, 0.1, 1, 3, 10, and 30 ng/kg) to conscious

gui nea piwyeo 2at2/051336ur pre-citric acid cough 15 chal | engecTius2athes@ont r ol
group, 6 out of 16 guinea pigs had? 15 cunul ati ve coughs. Wth the increase
in memant | ne dose fromO0.01 to 30 ng/ kg, none of the guinea pigs had > 15
cunul ati vé®¥dughs. The mean cunul ative coughs were reduced from 122

(control) to 5j, Q”B%Bﬁlhﬁ%nﬂo@dﬁ%n‘ﬁ@f- thoUnREARINNGhY BN o¥NRXRSR IR It gesTab! €
2 shows that orally adm ni stered nemanti ne appears to be nore poten? t han

par ent er ab¢tycanl about 46 enigute? GnBirammiitese apoutd 5, minatsh exatiout 3 minWgs, about 15
So12/0S15carch LSOL Besoge, e 2 Ruse respae ol b Xl
coughsg t oh&ihrs BEARRI 19milktNRMLBLOASS Gofrsr ol (saline) 6/16 0.01 mg/ kg MMI
In some embodiments of the invention, the elimination half-life (t;,) of the
memantine in the present compositions is less than about 80 hours, less than about 70
hours, less than about 65 hours, less than about 60 hours, less than about 55 hours, less
than about 50 hours, less than about 45 hours, less than about 40 hours, less than about 35
10 hours, less than about 30 hours, less than about 25 hours, less than about 24 hours, less
than about 22 hours, less than about 20 hours, less than about 18 hours, less than about 16
hours, or less than about 12 hours, inclusive of all ranges and subranges therebetween.
In some embodiments of the invention, total clearance of the memantine in
present compositions is more than about 180 mL/min, more than about 185 mL/min,
15  more than about 190 mL/min, more than about 195 mL/min, or more than about 200
mL/min.
In another embodiment, after administration the compositions of the present
invention provide an AUC,, for memantine of about 120 to 18,000 ng-hr/mL, for example
about 120, about 150, about 200, about 250, about 300, about 350, about 400, about 450,
20  about 500, about 550, about 600, about 650, about 700, about 750, about 800, about 850,
about 900, about 950, about 1000, about 1100, about 1200, about 1300, about 1400, about
1500, about 1600, about 1700, about 1800, about 1900, about 2000, about 2200, about
2400, about 2600, about 2800, about 3000, about 3200, about 3400, about 3600, about
3800, about 4000, about 4200, about 4400, about 4600, about 4800, about 5000, about
25 5200, about 5400, about 5600, about 5800, about 6000, about 6200, about 6400, about
6600, about 6800, about 7000, about 7200, about 7400, about 7600, about 7800, about
8000, about 8200, about 8400, about 8600, about 8800, about 9000, about 9200, about
9400, about 9600, about 9800, about 10,000, about 10,500, about 11,000, about 11,500,
about 12,000, about 12,500, about 13,000, about 13,500, about 14,000, about 14,500,
30 about 15,000, about 15,500, about 16,000, about 16,500, about 17,000, about 17,500, or
about 18,000 ng-hr/mL, inclusive of all ranges and subranges therebetween.
In various embodiments, after administration of the memantine-containing
compositions of the present invention, the C.x of memantine ranges (after single

administration) from about 10 ng/mL to about 50 ng/mL, for example about 10 ng/mL,
15



2/5 0.1 ng/kg MMI 1/5 1 ng/kg MMI 2/7 3 nmg/ kg MMI 0/5 10 ng/ kg MMI 0/7 30
ng/ kg MMTI 0/ 4 The antitussive effect of intraparenteral

adm ni st re0i2ere/05i33aemant i ne was simlar in citric acid-podiused1o6wgh i n the
gui nea pi g cough nodel (Table 3). Mean cumnul ative 5cough was reduced to

L0t (0 i fon it teaniial), eble S usie atispisgl
CONSCi OUS g rl%%g%lﬂs alS‘(hﬁllbe 'ﬂgEHL V‘Abtolﬂt bpg %g)ﬂﬂL nalH&uF'i@%%ﬂRlDt atfduf 2Mn%7rﬁ‘ﬂ}’k' nin
challenge n Control (saline, TI.np.

about 21 ng/mL, about 22 ng/mL, about 23 ng/mL, about 24 ng/mL, about 25 ng/mL,

about 26 ng/mL, about 27 ng/mL, about 28 ng/mL, about 29 ng/mL, about 30 ng/mL,

5 about 31 ng/mL, about 32 ng/mL, about 33 ng/mL, about 34 ng/mL, about 35 ng/mL,

about 36 ng/mL, about 37 ng/mL, about 38 ng/mL, about 39 ng/mL, about 40 ng/mL,

about 41 ng/m, about 42 ng/mL, about 43 ng/mL, about 44 ng/mL, about 45 ng/mL, about

46 ng/mL, about 47 ng/mL, about 48 ng/mL, about 49 ng/mL, or about 50 ng/mL,

inclusive of all ranges therebetween.

10 The present inventors have found that in the compositions of the present
invention, both Cp.x and AUC are dose proportional. Thus, in some embodiments, for
memantine compositions of the present invention, the dose normalized oral or buccal Cpax
(normalized to a 1 mg dose) ranges from about 1 ng/mL to about 2 ng/mL, for example
about 1, about 1.1, about 1.2, about 1.3, about 1.4, about 1.5, about 1.6, about 1.7, about

15 1.8, about 1.9, or about 2 ng/mL (per 1 mg dose), inclusive of all ranges and subranges
therebetween; and the Ty, ranges from about 3.5 to about 9.5 hours, for example about
3.5, about 3.6, about 3.7, about 3.8, about 3.9, about 4, about 4.1, about 4.2, about 4.3,
about 4.4, about 4.5, about 4.6, about 4.7, about 4.8, about 4.9, about 5, about 5.1, about
5.2, about 5.3, about 5.4, about 5.5, about 5.6, about 5.7, about 5.8, about 5.9, about a six,

20  about 6.1, about 6.2, about 6.3, about 6.4, about 6.5, about 6.6, about 6.7, about 6.8, about
6.9, about seven, about 7.1, about 7.2, about 7.3, about 7.4, about 7.5, about 7.6, about
7.7, about 7.8, about 7.9, about 8, about 8.1, about 8.2, about 8.3, about 8.4, about &.5,
about 8.6, about 8.7, about 8.8, about 8.9, about 9, about 9.1, about 9.2, about 9.3, about
9.4, or about 9.5 hours, inclusive of all ranges and subranges therebetween.

25 In other embodiments, the combination of memantine and a permeation enhancer
increase the buccal or oral Cpax and decreases the Tax. For example, the combination of
memantine, a permeation enhancer, and optionally a urinary acidifying agent reduces the
Tmax to about 0.5 to about 1.5 hours, including about 0.5, about 0.6, about 0.7, about 0.8,
about 0.9, about 1, about 1.1, about 1.2, about 1.3, about 1.4, or about 1.5 hours inclusive

30  of all ranges and subranges therebetween; and the dose normalized Cp.x increases to a
range of about 2.5 to about 4.5 ng/mL (normalized to a 1 mg dose), including about 2.5,
about 2.6, about 2.7, about 2.8, about 2.9, about 3, about 3.1, about 3.2, about 3.3, about
3.4, or about 3.5 ng/mL, inclusive of all ranges and subranges therebetween.

In still other embodiments, the addition of a permeation enhancer and an optional
16



12 MMI 10 ng/ kg 1.30.8 5 MMI 3 ng/kg 205 6 10It is also possible to
conbi ne nemantine with other cough suppressants to exert a synergistic
cough redwotnsef3Bect. Table 4 shows the cough reducti @enTafSb@anssoos
potential synergistic agents on citric acid-induced cough in the guinea pig

cough nodel.. The .study denpnstrated .that orally adm.nistered nmenthol (100
my/ kg) anH“’&"r%h%%MPéni‘%?é‘t (80 MEAH M HBR CRIFRER F%@H%@P%oﬁ%eﬁ ﬁﬂ% ‘%S?'ri c

aci d- i nduggch AQOMIR UL I®bmiaBoGHONER r@-m%ﬁl 1 Mo bose ﬁ#@ﬂéﬂ'&ﬂiﬁ&%@mﬁﬁﬁ{g‘) xol
(100 ny/ kg) and benzonatate (30 ng/kg) were al sO effective i1 n reducing

coughs whiéreposaticas peathent a gtfreetionenibagghandaa eiitweaMmethan adididyiag lagent) to

adm ni stered | f enesi t 50 or,100 [Kka. .Unli nmerant i on f
these coutiu ISR fisr I wRrath vE e Ay Cor TR h S RAE 3Rt ol
was ef 4 ectiboi 40ndBoudls, 1HdGuthal, kBotPBa0r Sk batl uﬁ/nquﬂéa m? 46$d) O Bifsiviel 2
from 203 (control)). WD 2012/051333PCT/ US2011/ 056004 Table 4. Eval uation

of pot ent P!l pngesmdgiubreangcsgtfersbeween.ci tri ¢ aci d-i nduced cough in the

gu e 10 coUALTRAE 035 BP) i AN A1 IR

including synaptic transmission, synaptic plasticity, neuronal protection and survival.

NMDARSs are glutamate gated ion channels, consisting of four subunits, typically two

10 NRI1 subunits and two NR2 subunits, surrounding a central channel pore. The NR1

subunits are obligatory for functionality and can combine with four different NR2 (A-D)

and two different NR3 (A and B) subunits. Subunit expression varies during

development and with location. In the inactive state, the channel pore is blocked by

Mg?*. Partial membrane depolarization is sufficient to relieve this blockade, allowing the

15  influx of Na’" and also Ca’. NMDARs possess multiple extracellular binding sites,
allowing a variety of molecules to modulate their function.

Like dextromethorphan, memantine (used clinically to treat moderate to severe
Alzheimer’s disease) is a low affinity, uncompetitive NMDAR blocker, binding
preferentially to open NMDA receptor channels. However, memantine blocks only

20  activated receptors, providing higher levels of blockade in the presence of high
concentrations of glutamate and lower levels of blockade during normal physiological
transmission. This mode of action may explain why memantine treatment is well
tolerated by patients; a recent review suggested adverse effects were reported in <10% of
those treated for dementia. Unlike dextromethorphan, memantine does not interact with

25  the enigmatic sigma receptor, an interaction that is known to cause hallucinogenic effects
in humans.

The results presented in the present application provide the first evidence that
memantine has antitussive activity with significant inhibition of both citric acid and
bradykinin induced cough in guinea pigs. The degree of inhibition provided by

30 memantine was similar to that seen with baclofen but without the associated sedation, and
comparably was significantly more effective than high doses of other NMDAR
antagonists. Receptor subunit expression suggested the presence of NMDARS in both the
central and peripheral tissues involved in the cough reflex.

Coughing is known to be initiated by activation of vagal afferent fibers in the
17
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larynx and large airways, via acid and mechanically sensitive Ad fibers, and by activation
of capsaicin-sensitive C fibers that are also responsive to acid (via the TRPV1 channels)
and bradykinin. These fibers terminate in the nucleus Tractus Solitarius (nTS), where
microinjection of NMDAR antagonists has been shown to significantly inhibit coughing
in response to citric acid. The effect of memantine on both bradykinin and citric acid
evoked cough is consistent with inhibition of the C-fiber pathway but an additional effect
on Ad-fibers cannot be excluded.

NMDAR subunit gene expression was detected in the nTS, the primary site of
vagal afferent termination in the brainstem, but also in vagal ganglia. The latter finding
supports the notion that NMDARSs may be present in the airway nerve terminals and/or
may modulate neurotransmitter release presynaptically in the CNS.

Although NMDARSs are reported to be mechanically sensitive and PCR studies are
consistent with a peripheral expression of NMDARSs by vagal afferents, a central site of
action for memantine seems most likely, especially as the antitussive effects of
dextromethorphan are absent when delivered to the airway. Nevertheless, memantine
treatment did not obviously cause sedation or suppress respiration at doses that almost
completely inhibited coughing. This may be a consequence of the use-dependent action
of memantine and NMDAR specificity at the doses used in this study. The selective
effects of memantine on cough might also be explained by its greater affinity for
NMDAR subtypes or effects at extra-synaptic NMDARSs. In contrast, high doses of
dextromethorphan and ketamine, did not suppress coughing as effectively as memantine,
despite clear evidence of sedation (Figure 20). Perhaps the relative lack of side effects
seen with memantine treatment is attributable to its inability to interact with the additional
targets for dextromethorphan and ketamine (e.g. Sigma-1 receptors, HCN1 channels).

Other properties of NMDARs provide circumstantial evidence for a role in
modulating the cough reflex. Females have a more sensitive cough reflex than males
when challenged with inhaled irritants and have higher frequency of coughing when
suffering from chronic cough. Estrogens have significant influence on NMDARS. In the
hippocampus, elevated estradiol levels are associated with increased synaptic receptor
density, increased transmission and an enhanced long term potentiation. Furthermore,
cross-organ sensitization between the uterus and urethra is mediated by phosphorylation
of NR2B subunits and modulated significantly by the estrous cycle. Such NMDAR
dependent interactions between organs may be analogous to the coughing associated with

extra-pulmonary disorders such as gastrooesophageal reflux disease.
18



Guai fenesin 50 ng/ kg 3/3 301 Guaifenesin 100 ng/ kg 3/4 205 Ment hol 30 ng/ kg
3/3 213 Menthol 100 ng/kg 1/7 112 Al though conventional nemanti ne

conposi t iwatase33er al bi oavailability of 5 greater thamrCTAB211i066004 der to
effectively treat cough, it would be desirable to reach nmaxi num pl asnma

concentration of memaptine jn a mich sharter ti i.e., reduce T.) to
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maxi m ze safety. In contrast to conventiona i ne fornul ations, the
memant i neadromptiion ohwcohntinee(10 megkgt wasoimd writd dfeciive mgadeinghemalbsovet i on

of nmemantine,at |.ocal absorpfion.sites t her ffectiv decrease the
SRR R o e A A R R g R BT e P e
conveny i opgbct RERBbEMEeIC MMBAShEMMIic was givehS03eB0 Mrbpgoey @i citfi®ractdhe
treatnment of cough in a patient, the present invention in various

enmbodi menthkalicagdi Aptituesiva dlasbpdae tangasobseryss ivdich ghe gwomesi ey weredfeatedrd 15

consi sting_e Lal L.y of . ' an . Of [ it h

ctch compAsiios R U i B o B A RO R Bl e e R

i nvent i onnfetfahties ad@intese intCapasinddraldf fo anintdy)Silsde esiead ipalsiny lefelsrarant i ne

in conbination with one or nore absorption or perneation enhanci ng agents

(e.g., on@bsFvedrfd heY. the absorption or permeation enhancing agents

di scl psed1ipSi 4 d . HPGiG QML M L G 120 sitions.

In still ot Eeer eran%tgug?%ﬁ%@% %%‘gebf 8%% g}snlll‘tglgcolgs g&%t,&heﬂ%r eser?tg(glﬁg%/{g%ti on
animals — intraperitoneal administration

Treatment 0.1 M Citric Acid 0.3 M Citric Acid n
Control (saline) 743 16+5 12
MMT pre-challenge timing

0.5 hr 242 543 8
1 hr 1+1 7+3 6
2 hr 0+0 7+4 3
4 hr 6+5 15+6 4

Table 2 shows the dose-response data of orally administered memantine (0.01,

0.1, 1, 3, 10, and 30 mg/kg) to conscious guinea pigs at 1 hour pre-citric acid cough

15  challenge. In the control group, 6 out of 16 guinea pigs had > 15 cumulative coughs.
With the increase in memantine dose from 0.01 to 30 mg/kg, none of the guinea pigs had

> 15 cumulative coughs. The mean cumulative coughs were reduced from 12+2 (control)

to 5+1 (memantine 10 mg/kg). Surprisingly and unexpectedly, Table 2 shows that orally
administered memantine appears to be more potent than parenterally administered

20  memantine (i.c., Tables 1, 3).
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further conprise, consist of, or consist essentially of nmemantine in

conbi nation with one WD 2012/ 051333PCT/ US2011/ 056004 or nore urinary

aci di fyi nyoagemtss33ge. g., one or nore of the urinary aci @#cCiyisegiag®nt s
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aci di fyi Ng,Aag LB SCIosed hegrgi n) and nerhods of treating cough with such
conpositions. In various enbaodinents, formilation$ of the present invention
that acc apéimgéﬁgi\@MWerranti ne |@Bsorption, uptake or elimination are

advant ag,gtll y gt ona Tt e formutations|are not suitable for such
treat men eg use they are designed to delay nenmantine rel ease and

el i m nat d)mgﬂgd\éMé"e of the spe&cific pharmacokinetic profile of memantine
(for exappte TQ@vpbroavartabirtidy)——tmcontrasts—the various enbodi nents of
formul at { ONs §f e present ijnvention that accelerate the absorption of
nmemant i nalQ\mgAkQMIMTenabl e ity OWse as an anti tussiye agent and al so in other
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Namendao0) . n&h%éﬁtﬂéﬁ%ﬁd?fﬁ@hpg 1ntfaﬁéree@ﬁ%@§mﬂmétf@§waf0 tfﬁ%m?ﬂt%é’hﬁts §imildnt i on
provi de 2 ( t

conpar ed ?1 o@écn%%%ﬂ%ﬁ%fwry@rﬂr?ﬁtt;fén%ml&ﬁ%gs|t st |e'7l) %\Q%L i Gl i)
enbodlirentmghtMremmdsonBaﬁS(d)tDntgHeg);ffomem4 @mrmipl on provide both shorter
T. and shorter til2 for nmemantine conpared to conventional nmemantine

formul ati ons. Faster attai nment of therapeutic blood | evels of nemanti ne
(shorter TahleadIdashiassier efFe%{erf nrﬂap@hio'ﬁbﬂgfaécﬁﬂmfsrtéréc?i/lm f"ﬁrl‘f’f{btuk Bfe-can be
25achi eved using various fornulations of e present |nvent|on as descri bed
her ei n. Ablsidylpnlrxxzi#a&d:ng@ annsmoMam mgs &»@»ﬂmpgedrwﬁl lWradylikial i zati on of

| ocal pH in uppeg tract—or & Sa—h he CGn"pGSi t++oens of the
present invention Tre%tﬁlg?:tl fic exci B}W a%lﬁflgmpr ovj Yed that enhance the
absorption of nemantine at the smhﬁleﬁie absorpti on. These excipients act by
30 mani pul ati ng pHhe—merpenvrofrent—of—the—stte—pf—abserpt+oen{ |In

particul ar errbodi(r:l@ﬁ‘iog(\éaltnﬁ’e@e) e><c'l"|5 ents include'agents that can increase
the concentrati onvefT thag/reN- | oruza&d gform of nmepmntine by increasing the

| ocal pH at the lsite—of abseorptig lnthe conmppsitions—of the present

i nvention, agent SMMat mefkgr ease IZBf%I pH can be| @4dded or

10 It is also possible to combine memantine with other cough suppressants to exert a
synergistic cough reduction effect. Table 4 shows the cough reduction effects of potential
synergistic agents on citric acid-induced cough in the guinea pig cough model. The study
demonstrated that orally administered menthol (100 mg/kg) and diphenhydramine (30 and
100 mg/kg) reduced coughs in a citric acid-induced cough model in guinea pigs. Orally

15  administered ambroxol (100 mg/kg) and benzonatate (30 mg/kg) were also effective in
reducing coughs while no apparent effect on cough was observed with orally
administered guaifenesin at 50 or 100 mg/kg. Unlike memantine, none of these cough
suppressants were effective at dosages around 10 mg/kg. Menthol was effective only at

100 mg/kg (mean cumulative cough reduction of 11£2 from 20£3 (control)).

20
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compositions.

In still other embodiments, the compositions of the present invention

further comprise, consist of, or consist essentially of memantine in combination with one

21
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(highly sol ubl e/ highly permeable). Memantine is highly soluble at all
physi ol ogi cal pHs (>30 ng/nL.), and its bioavailability is > 100% The
mechani srwof20ese33pt i on of memantine is nost |ikely a cegbiusatiloscoos

passi ve paracel |l ul ar and passive transcel |l ul ar absorption. 20As discl osed
herein, an increase in.pH.was fougd to increase {tkeq rate of. pﬁrrreabi lity of
memant i ne® MPorENAY HILDINE FEEYS AF-8r i WS, MR[F Bt 1S WY SGHIYHE pesdtsedi v,
it was foupoldiPhertilg aRdHIARB AftrdAhg oW itR]LER b PSS EINANGESH §iBerd: -
menthol) in conbination with an al kalTzing agent or buffer resulted in a

si gni f i caambadichesipnthegiostriositiong P& dwepricsent herentagre fusthep eompragsi, consyst wif, or
memant i ne Figure %1@. ﬁ;gyre ﬁl 25 shgmsfthat an increase i.n pH from8.0
to 9.0 reSUMELTHABELN! 3T HLPY PneYBLa 9T Bt RB5LPT MY @GP‘S’PP& Paly,
addi tion Eémféﬁﬂérhcénhﬁﬁangﬂr%%& (easUbh€dori Rt iR @bJodptibr VeI RASBatain PH
8.0 and about a 12 fold increase at pH 9.0. Such an increased rate of

per meabi | Prlipnginggeems digfloyed hvseinbhaulconetos mage aripdry apsloly pigi agants {c- ge el ne.
Accordi ng e i e Of Pk | NV i i .

memant i neiﬁcé(r)eng g?nnei {ril%&ag% %@éfyﬁgoéglégg &lg%%?idselpeﬁ@%{‘&)&eeg@fi 38 ﬁetr eg‘fuﬁ%lc?%%]t ion
agent andwath shelasdmgoséioper meat i on enhancer. In one particul ar aspect of the
i nvention, the_ perneation enhancer is nenthol. in sone

. ! ._Thus,
embodi ment s of It WarPyhy eRbedmentsh Srmwations \od Beipessnt iHKELeTH dhah fecleitfeat i on
enhang¢gr s i i -Of - i 0 i i ers.
S oy mlsCn CABRA S DEEIEAl iR B e B0 Kon Bl ARl Bhnan GHEET >
i ncrease foomlatidds aWOnd0 1fa05]1 83 3RCH/ tiBR0G1Y O5&A0E tidy ée. desigrnkel abi dulayg

agents and/or huffers). I.n one specific ephodi nent, the present

composi t i BEIRHY® FAIEE dBd R REFOM it Lo P hale HsF saR bR EHFEE rorils 98 abl
per neat i O, RRNARC BHS L RMpIH 609 HidNAIILAMRISIH Lot iihd DEidE @afRHInkdAYESt | On
al so include chitosan which increases micosal transcellul ar and/or

par acel | ufamupgione abilici firgsenhepetaethnt afccBractheaapdotptgiPof tiveraabye would
facilitati na%) i r.rtrredi ate | ocal absor‘%tgiagﬁ. 1Oc her  sui tagl ed ert.msati on

enhanter s TR (65 e¥ob L PSS Ey AR i 450 6‘6|°§%‘Fh§ﬁ“ hE! 3?33}88? oF Waci ds
such as cCimbbdinRaistef 1haCHrt&nBGh@nti®d, Cthe AhtkiRathatdrifine MosiposiiieaAPprivadd on of
memantine with |iposones, polysaccharides could also be used to [imt
enzymat i cfastsyratigiancshobopmcpiiablosdHayrie op aromabne (thprteotimer topeoakededdon

enhancers i.tgble ] Lnvention tide.transport
agent s skt Tono ok Bl b 48 iR Bl ] Wil Fheh ffides P
i ncor por aNathehét@®). Mn yher efneboditaents, nthé teempositiomt yf therpradent pucpise provide
addi tion, suitable perneation enhancers nmay include, but are not |jmted
to, difret APIs Eﬂpﬁ%i@raéna(l"e%ns@tw}l @ﬁa WEPRYING ébﬂﬁ?ﬁ {ae)> compprefl to conventional
N, N-di met Hﬁéhﬁtﬁﬁﬁ@%ﬂﬁ%s(ltlw T stﬁ?Bﬁllep'%%}f%ﬁ%nFs?)fﬁéjg?rﬁ"&lit QP the present

0 au n

pol yet hyl ene gl yc no rate ("PEGWLIt), glycero ol aurate, 15
| eci t hi n, inlestuds tprovite cbadlz ashpokiogpt and 2slontes tsbicflor agemantine compared to

1- n-dodecyl cycl.azacycl ohept.an- 2-. one (avail abl e under the.trad r one0
1 o o S e IET AR e e o s R e fherop Ot BPT T el o
(e.g., ethapphline REBAR ﬁ%miaga%sll»téﬂ REMAC RHRERLEL ) bethddifine MASR ) |

cholic acid, taurocholic acid, bile salt type enhancers, and surfactants
such 35 Te¢hyéved BIngNerioxsyleomuidipns efribe MARENIBEOtIoN # desgralredihsrdimr

enbodi nent, the 20 perneation enhancer is nenthol (typically the naturally
occurring stereoi soner ABorgGon/AHRnmeatit Enhah¢ihg lixhipdents ot her st er eoi soner
or conbi nati on of menthol stereoisonmers can be used). Vari ous
permeati on (or penetlr allkaixhti@nérlocs psl ihappcERiadd bop@zadmlicosancr ease t he
permeabi lity of drugs through the oral mucosa, for exanple those djsclosed
in US. 25 7, 6bpthgxgmpgpitigaeoisfhe prosentinuaiion otpseidictxemicnts-yadyeided that
present i . dahnak { | i re
effecti ve%?rséz)g p?ﬁeé tlé{r%g?%er B?%ggtlgﬁteﬁg{%g%{é@?i 3@@%2%&@%1\3%%%% and
t hus 3ppearnnipoladtay ehdmingesyaohment aahe vikd §f Fbeorpanhanc pargcdatgnpeiinests) on.
See, for example Figure 12, which shows that ol eic aci.d, propyl ene .glycol,
pol ysor bat S%G’,‘“ﬁlﬁat%sl&}&]iué?nag?%? At ey dBPTaess thF Confdiietien iogéﬁgém%omgedy

per neat i Of,rRNRANGEHStinA D) SnfRMIRP thdiNGeaP st 6! the PSRV bE8Ss@PLAPPT BX i@t el y
10-fold increase in the perneability of nmemantine. 3. Urine acidification
| n ot her eerpelithmst e, tht ecssonposhtiopragen thiteinpreasre lcali pileani o added ode
exci pients which increase the rate of elimnation of nmemantine, for exanple
exci pients 22




25 WD 2012/ 051333PCT/ US2011/ 056004 whi ch provide urinary acidification can
be included in the conpositions of the present invention. These urine

aci di fi cavpan12age3s8s can be used al one or in conbi nati oRCHiUSko1agssds t hat
increase local pH (e.g. alkalizing agents or buffers), used in conbination

wth per i on enhancin or used in c both a ents
that incr é%ggn%t%%rn @siaaﬁtg %ﬁ?ﬁwﬁé&@%ﬁve@%ﬁ%ﬁkﬁ%f ngﬁélteef phsgrption, or

aci di fi cahhRRo8adsy {FritRR @ dcBicPd A3 &t 1 NAbloRitRh (HE Hﬂ&oeﬂ%‘nﬁféhﬂ&f
memanti ne. Decreasée in urine pH (urine acidification) 1ncreases the

excreti ontII@fSltﬁBﬁabﬂDM®n (Freudenthaler et al. Br. J. din. Pharmacol. 1998,
46(6): 541- 546% uri ge?lam difi caﬁi on agents Ba\rqle not. be&rﬁ]

conventi onal | y " tF&&d lfl?‘l ]Cgor?B]inR SonapiacH At oG fihe &V AnEisaY AR St PEAl
formlati omsalizetich) MOGRURRUES theS 16Ol YPiciatdtn dFSmeRRhEnd, AhiRinREAkIRg its
therapeutic levels of the active agent as |ong as possi bl e) .

non- | i m t bergnecrbidity Browal thatspehelumaF ﬁlea@lg@ﬁtlfvﬁé@ﬁ, shgjentby itsedrmgellival ci um

chloride, @%@%{%‘.ﬁ%@ hag, é)efstﬁéj%ﬂl%gr e %Bﬂﬁ‘él% caged Wi éd%aﬁ AR

amoni um pho acl oride, IOﬂ e an %%r am no

acids. |f withenund¢reae)n lefdJnﬁ pEad.0 anl geBinsilly, nm‘zasrfaytﬁi tﬁa@&sncxabdeanq)alst e
profile or are inconpatible with those 15 agents that facilitate rapid
absor pt i oﬁfo(“e5é to %P R’éﬁiuﬂtfii Ay 2B gusE é0%1f016u¥1?fé?3§) ingReEmCE|ityafymaeReiAg Eat i on

agent ca fpexanpl e encased within various resins. In
one e>§<0arrp ﬁ? ?ﬁ%ﬂfy ?gae@%{ré’ ??g resins may be pH independent. In one
specific enbodlmmmb embedimesi, nthoaycen@idigdntahing| osepositionanof fier peosantpl e,

the resin be enteri esins. These enteric resins may have pKa val ues
et enn i el caes e Dl Merpit Joeeee fadsc b Prat PirReraeharet e The

present i ﬂl‘é%éhﬁﬁh&oéﬁs@fﬁﬁbﬁ%lﬂér tH%?ersz 1%€ﬂegéﬂ;1ig @Rt FRO 0P QYBHkS c@rrﬁerﬁé‘rﬁing ”Qd in
such a way that the release of urinary acidification agents is del ayed

until theyon-beiting Hist mfss@tabwmllkallznltgeggfmﬁe 1n¢1nd®nemagpe&wml oxidehoddiment of

the ipven alkl|2|n ents ¢ rel eased in t ro i nt esti ne
o’ nt bt P g 080 PAE ind o il SRRl RE S oS
non-i oni Z&dnfohﬂﬁq@ chivRh@BY tréfcthBfd, eddiung phosphnfe! tiBhsic, aidthanslamsid, 3b&idm
urinary acidification agents are released in the di stal G tract (to avoid

the rel eaBeosphatar fibasig, sefiint i tataton sedjumt Sitrate.t WEURMOKM mEPlutpn.t saditmwi t h
the alkal j7i/9, é’t@%&&m&?ﬁéﬁbﬂ&{ée Elba%%&r % it “c%%%% %%'ta% X{ %Qrb%%gt S are

effective Ini1ncreasin excre 1 ONn expresse
relative peotagsieat H)lﬁ:il‘b&l)até Npgaagsiune ujuaztte 3 0aleinbo Gphosphtis, rmgmemumnhgzdrbmrdbde
(NHACL), ammoni um phosphate ((NH#4)3PO4), and aspartarre are urjin

aci di #i nggHEHS  eFTPYIRAS: v B1GEHCSHB ¢ éfét“éli“ﬁff’t RETHRHR  EFTORNIGY Kk | laflm

memant i nep 4Rk aﬁa"c&g'e St éﬂﬂ@{eXfa ut a aéﬁ%c@%#ﬁ&og} &ﬁ'dﬂﬁe &%MB 'E'Be

ascor bat e, ammnl um gl ycrrhi zat e, | ori de,

bi phosp haalkahzhtlbasagents adionmn @hosph a)tf emaglichiasi coprt aed;mmﬂhpdrphmisp tsadham

sodi um ac ica(ljrbglba?g plgloa%atls%mm 8 ro?(% e, soghurn %l?osphate tribasic, ammonium carbonate, or
sodium phosphate dibasic.

25 Buffering agents can be used to effect pH change in the microenvironment of the
absorption site in order to increase the concentration of non-ionized memantine. In some
embodiments, basic buffering agents such as alkali carbonates rapidly elevate the pH of a
microenvironment. It also possible to use a binary or ternary buffer system to maintain
the pH above 8.5. For example, U.S. Patent No. 7,658,945, which is incorporated herein

30 Dby reference in its entirety for all purposes, discloses compositions for increasing the
delivery of a hypnotic agent (zolpidem, which is less than 70% orally bioavailable) across
the oral mucosa with a buffer system that produces a final pH independent of the initial

pH, and sustains that final pH for a given period of time. The memantine compositions of

the present invention contemplate the use of a buffer system as similar to that disclosed in
23



WO 2012/ 051333PCT/ US2011/ 056004 cal ci um chl oride, etc. Memantine Dose

Sui tabl e doses of nemantine nay depend in part with the characteristics of
the 5 patwenni2zzsw3she type of cough treated. |In sone enipodiusest®s60phe
patient is a human over about 12 years of age and the conposition of the

present inpv ion Y d in about one S | east _opce a
day, at | aénlg%t%tclga gg%ﬁf%] Pfé“ jees gnds fRpiEgRs Elgfpalaﬁ’ﬁ 61?9Y€r§5 Such
embodi nentéffelt@%oﬁfi%sﬁaﬁs hgve Bt of ﬁanb@etaowm&nﬁlaeatfeytne%?anﬁﬁatamatm?gge
and the conposition of the invention is adm nistered in about 1/2 dose

(rel ati vecmmpcts@tmn@nsmca)vwem@o@b(foutrmnatlcyl@aﬂné lodlcatgm)s roqusng trgalynant withi ce a

d I h di h b 6
your s of BTG PERG ML bl TRl DRSO T HE RO 1S it 41 S8y o W an

about 4/ 4c&ﬁ§l@tew ab@ibadeat®@hat AL Bb QY VioARDilith 201y CBID.. Oflnaeﬁl@)tlo@nﬂfé a day
or twice a day. The total dosa%ufger day of the active conpounds may be a

fact or i ncdesteeinglializinsaganes @ P caffmrdea@tdmﬁ@t@mswlﬁmhm@gm ‘Pﬁ)n of
the '“Ve“tﬂeod?u a% 8&%@% &Evaﬁ%ﬁ%‘@ﬁq %gfto tﬁ‘of‘aﬁ&g gﬁgw%ﬁ[b"%? r%&fﬂ

active COITpOU en In sages an ess

and conposj ttaveras stgntﬂtahm@&rct e theartahabf Qﬁt‘zaﬁén bb@e@aﬁmneasqowpmurfdlsotﬁay be
taken in | arger volupe dosages and/or nore frequently. In various
enbodi nenfi‘élgsf“f‘félaﬁ'éﬁﬁ’h‘tqnhe dose ranges from about 1 ng/dose to 20 about 35

g/ doﬁg inclu c@%%ﬁb %1950 We Gm Rfoihs %f th%gagéjstenflmgéﬁﬂ)g 1nglu

about 7, about ut 10, about out out out
14, about mbic baffeurig agentsatahmh ptayldalaotﬁastlﬁgouaﬁom 309, Sab@utO"/aOﬁtS‘Va,bﬁl% 21,

about 22, yt 24 t 26 27, abaut .28, about
0. about 536- Biadsw Mot a1t Nkt 80P aea hasBitne i Ay dose.
about 34 Wre%as@@ﬂﬂfon%dmrg%sﬁmlhl@ﬁ&ﬁiVe of all 25 ranges and

subranges therebetween. In certain other enbodi nents, the nemanti ne dose is

about 0.01 ny/ kg t o2abBoumeados enliphkers i ncl udi ng about 0.01 ny/ kg, about 0.02
ny/ kg, . about 0O 0.04 g/ out 05 bo 0. 06
To/ kglS about MBS Aedbngng Y e dR8titn Sio8mierks) EBS aie
ng/ kg, abithl9.sdkibre BaHb] Merﬁmtiﬁg, 8 dhublé atr@ll c16giodl 0.18
ny/ kg, abgﬁ% gs ny/ Iggl,gyelt%out 06922 1be§$§l% 24 r?g/ kg?ysabo%lt 8#26

ng/ kg, abbid0 o8l hyindgits lldoﬂs,ty wg?kbo%bolilne meghagn kef, abspEnitonof34
" S e PR 88 SR B R U «
mg/ kg, i nebsasitioa. of all ranges and
20 As disclosed herein, an increase in pH was found to increase the rate of
permeability of memantine in porcine buccal mucosal tissue.  Surprisingly and
unexpectedly, it was found that the addition of particular permeation enhancers (e.g.,
menthol) in combination with an alkalizing agent or buffer resulted in a significant and
synergistic increase in the rate of permeability of memantine (Figure 11). Figure 11
25  shows that an increase in pH from 8.0 to 9.0 resulted in about 3.8 fold increase in
permeability. Surprisingly, addition of menthol (14 mg/mL) resulted in about a 6 fold
increase at pH 8.0 and about a 12 fold increase at pH 9.0. Such an increased rate of
permeability substantially increases the rate of absorption of memantine. Accordingly,
one embodiment of the present invention is a memantine-containing composition
30  comprising at least one alkalization agent and at least one permeation enhancer. In one
particular aspect of the invention, the permeation enhancer is menthol.
Thus, in some embodiments of the invention, the inventive compositions include
permeation enhancers which enhance permeation of memantine across epithelial layers.

Such permeation enhancers can be included in combination with agents that increase local
24



WO 2012/ 051333PCT/ US2011/ 056004 subranges t herebetween. As di scussed above,
younger patients nay require doses which are 1/2 or 1/4 of the doses

descri bedwalow2as513enbi nati ons with O her Active Agents PCT/US2011/066004 her
enbodi nents of the present invention, nemantine can be advantageously 5

conbined w.th other. active agents ip order to nore effectively inhibit,
treat, or%@-g-ﬁ%%l@l%a%tﬁ %n‘g(obg?ﬁérﬁi': T one Sepiisaambdimet e
pot ent Nw%nﬁ&‘s@t?&fs%ayﬁﬁélfﬁg@ﬁieﬁtthol MRt 20Rier Bl blateiOI]tI @ﬂf‘aﬂ&éﬂ%ﬁ%ﬁéﬂé’i‘ﬁ@&i&n}[‘at a
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Exp Ther. 0h2010 Nov 5%. Tpeé;o‘ﬂgrve increq s in rq§ﬁ€t.%rai§ H—M?HA
level s af DOFhPGRE S MPepsah it o Y P PR B pRAPSRALPT MIgaLdsntor
nmenmant § nepkh Any ilddr thAEIRMAERRing NinAG ANt Ri¢aNadsbipioNMIef SEEBIOFEMBhtidh a

m cronol ar potency, but had no effect at reconbinant human hi stam ne

r ecept or scnhapcerp vecludecissercaiehi wrtaetentsi polyshyleenalycpher binesieased 45 &tren ne
neuron acti.yi - . .shawn - 0. %] f ot - : i St.am ne
(- nerey Pbelobic 3847 HRE A R dn ChosE SRR Rofor oeinah B INOIER"IE 1
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with nenaa?mﬁébléﬂ?y-s Aiek geimgagian cFélihP%PefsoﬁulébéFagf%r, uge. Mbhe ingatien jglede
enhanged Ryl tra%s%ége%@@&ch as' (ELCALLRG A ORI PLARE NIA7AGE!¥3LIIAG: &

hi st am ne’ Heurons. antitative PCR ana ySi S was used to explore genes
i nvol ved imotporacd desis bentfeafeat .itsH3wiray ept el puiRdddss. wen edditioonglitable

i ncreased, but .the density of -receptor bi.nding site s.in ,
ol el y | nPFBHTE RCeT By Tagdauggte g IRl e ! Beide GRSRUY.
NVDA- 1 ecepin@ithyl SRRk (W),@H\Fdﬁﬁ&ﬁ’ylﬁ&%ﬁ?ﬁde R%W‘B,edéc?ﬁﬁéthﬁﬁlﬁﬁ)xg&

hi ppocanpus. nRNA expressi on of al pha7-" nicotinic receptofs renaine
unchanged('iHOMSO e giotyethy2SRi ightcohenenradduiran  EREGN kIt hnglyesrok usenadairate,

di phephydyam ne,, chl grpheniram.ne oxyl am ne gnd braonpheniram ne are very
conmonty SRk BB R e e s B nlr SRR To B B2
2010) . Thewe piveilatgeiahdet tkOtFddmREk WZohe® GrRh MNR1Oh KESXdrtP BEDBAphashtt.,
provi de decongestion, reduction of post-nasal drip (via the peripheral

ef fect s ofrvaxt Cahf stlaywPhelsynadn fe-addibendhab ERAR oiavailashr Besi Macioghem dent r al

30 effect . i - { f: .t S .on 1 nes
and"al pha wurEd B EEhRid {2 AERORLiAAIETAL Sul PRy w ETRARLAR
pseudoephggthi e TeangitolE oSymsphol-9@ aad T WEENIO®| ¥n adaeticula drhisodimeit tat i on
preparation, or. used in |ieu of the antihistan ne. However, given_the
pr epofilier Bei&watien eahagreiaduenthe! @yneallyrthe opirgiy oggpyring stereoisomer IR, 28,

2012/ 051 33R L2 0M0R A0 b ATISLATb RS0 2O BHA G BhEnRIP UL RLR oI L hel T

abuse liability, bette ernatives are ne Accordi ngly, nmemantine can
be advant egelousieyt). conbi ned with such active agents in the conpositions of

the present inyention to antagonize .the sedatin ffects of centrall
acti hg ant hi oV aHPH eerigui of B S R e AU s Res Blopaed (6 Thereine e

di phenhy dpamidasility ©8 R OURGEINE thedOray nAIFLRE  fof lcREMPI MBsc distREQY ¢ gt e,
pheni ram ne, chl orphenirtan ne, dexchl orpheniram ne, bronpheniramn ne,
triprdlidi9€2,688 fet usdend, zagidemzéanenossionsr dyewvéver.nde mgsgnbxyyeniees have

nmecl i zi ne r t hazi ne,  trinmeprazine,  cyprohgptadine, .azatadi and

ket ot | f enfo g bt HEP L DemiERloHEM ALY WhiGhEATY TSRS faf FURIRTEoT gl s ve
conposi ti gRSnotFeffetivanidl emerhiiineOahd Ry appdaf tb herapeubispedifiy aefiviee tfhve
doses of 10 nmemantine with therapeutical effective doses of first

gener at i ofTHAEINE| BYaPEHeatiqn| |Sepr Byicdamplsr Figntei 12 sdhich skawwethat pleiheatie. t he
sedati ng h i1l steam ng. . h i i . ntine
and ot hor PEREFRESuedic FfROLAE BT AT sosiym oHE" (SRERLAN, Mk

ant i h3Gt aptmeati¢e cghancelisphéi byl nemex pectaiip peosddes dve agposdiimataey do-fold

guai fenesin are,  synergistic ipm;reating cough, as shown in Figures 15-18.

Ei t her increase in the permeability of memantine.
3. Urine acidification
In other embodiments, the compositions of the present invention include

excipients which increase the rate of elimination of memantine, for example excipients
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15 nmemanti ne al one, or di phenhydram ne al one provide are ineffective at
reduci ng cough (relative to controls; see Figure 16). However, in

combi nat iwo 2nevEnisBne and di phenhydrami ne are surprisi ngCy/usyotgog6stic in
their effects, as the conbination provides a substantial and unexpect ed

increase in.antitussive eff. decr ease ative nunber cou
conpar ed Wé“‘gd?ﬁ) @Féﬂ’(‘ﬁfygﬁf‘rlgl%f%éf)n 20 Cliﬁiﬁﬁtlﬁéé? GRMBRHIISi qf; ﬁﬁé’r?ﬂ@ % he
present i RGP N TR iR AR hg‘e%ts”@a)ﬁ B 8&d ﬂShé’Gﬁ iRRoRABiaRbStAH ne in

sonme of the enbodi nents. Such antihistam nes may include first generation
ant i hi st angangsthaisindicgss! bs@@%@rglaﬂcahmgwgam nebuﬁfn“s)azsﬂd ingombination with

di phenhydr am n r bi noxam ne, am.ne, . cle dri ate
phen 1 am REeBRFHERPEARNHo. O 46575 11 SPUREACR AT B0t BESHS HER PR B
triprodidppeandi peehbadn@nhaRingy Ghdrdd. Neriné hhadiEx e dnZi llé’h‘ds fay QR YidHhifal
mecl i zi ne, pronethazine, trimeprazine, pr ohept adi ne, azat adi ne_and

ket ot i f enclimietienwpesias Hrelune MeraRBERC. é?pfqageenbmh@r pHharine eedificetipny
ot ve L P HeRALanhS o2uteh S ALAGL AT LURRINGS o APSRNARSH RSy B Fo0s,

t he enmboduem@int 41 54@ wwdvelsmﬁt aaalfréauorbegq@myavdeﬁt beent mVémrd’manz usdl

i mredi at e rel ease 30 conponent. Alterpatively, in other enbodi nents, .the

anti hi st ati ﬁ‘émh’ﬂ?tl% "ﬁﬂb%tt}’éda%tsall’cBh%rFI@P‘FléEFa]r &rendasions fpendagause it is |
ot her ;gnb td%suratbﬂteto m&m&%gmﬁf& §$ft DR a%@ﬁ Bﬁ o'smﬂ%j‘“ on
i ncl ude a |py etl CS or antipyretic ana gesi cs) such spl rmn

acet am nophen" Al lnumlurr[mmg ln;amfomtabkeodnnlary kediGpataine ageras pncrluate,s calcium

sal i cyl at hol i ne .sal i te, 12/ 051333PCT/ US2011/ 056004 nmgnesi um
2ol 1 oyl at EMOGETARTSHIRTOHE: S BB En Rastiet G RGO
phenazonep,gyhitk r?utaﬁﬁ@ acid hydrochBri@9&n&ARAHCRA loth FRIRRY hd1gs. qp—bﬁe%m‘d@e‘j to
prevent or i nhi biT or reducé unwanted side effects of an active agent. In a

speci fi c esrbidghimenagentshéo univdm*vteeaddwrdbleaam pudile onagz ineomh@niée whitht thpsepai r
cogni on, of ) tie eC|f errbodl

coont 11 oneriay” HER ftrdfets LRERRSRM o RoEe AR A b ihu Ty RE ol
conposi tl @ﬂ&lfﬁﬁu&h@gd@w&&%e ERapalated o0 RRArh lle%cdi@ﬂ’&ﬂlhlﬂ&zaﬂ&ys ke, Inncl ude
an active agent. In a specific enbodiment, the added active agent may be an
anti hi st apihexamplehthes selulpifips of ghadesing arayabei Pl sindppandent S correi specifie,
memant i ne t Si i caused
by an ant |Iﬁgg?1§{r?1ﬁ%§ﬂ%ﬁ?% ;Egé)pﬁ’é ott gé%ﬂlh Olgé(;njlgfaq1 t&g{& g% le, Ig%r regxagrr%&:tf

Fi gure 14eldelm)‘r"@tﬂ’saﬂﬁ55d éménctﬂaanadﬂy hiagd plk lvmlluepﬂlanafmmdmel GEfebdage.t e

adm nj str ga of the antihist am ne di phenhydram ne prevents or | nhibits
the coynit w hippaihantrmueagaeal Bie BroseE ARYUH Gr8'aIKRE dF drfgRgdificriop

speci ¢ eiedheRsionnAbch LH55] URpCAIPRRLLS BF LFRY Qamca?omg%@l ine and
an anti hi stam ne naspem ic 1 i ment, e conposition ma

i ncl ude t Hdayat uﬁtllsthajnrmhdhqoﬂfstﬂhwdlaﬁmltmtlne In on¢ mpemidd Iamboémtmdlofrﬂret t he

conposition na rise nenantine, which i s adm.ni stered before .or fter
haP o niepan, Gt REy cin by e Ctillin' G PO BEE R me dapa e { h

active agaRfcal@¥hdPHARs aNthidahs i@ Thilfaid MPRAHAETIAM TRRLionibOE sAeMit-gdy at i on
of a conposition conprising nemanti ne nmay be w thin about one hour 2

(bef o2% omcaﬁas@g)absmtlammnm gtcamﬂaémi ufinayy agishfiaition saginie ard released frethe
enbodi nent ni strati i ut 2 hr about hrs, or
about 4 nise) B AR PR haiTe el bl BeBEReclingb BiesRRr b P fRE

i nvent i onwithtthefRaliAhdgcappr eci ated by those of skill in the art that these
exanples are suitable in the practice of the present invention, and thus
can be consi deredhewndpigure Ude upaary asidifime agenist aplcEcelinsor HEReSNE di° i t s
practi ce. t il sho | gh e

pr esent dl%%l 6;2 :’Jé?éelr%{lon 8'19 S[ﬁerﬁ;ntﬁl:él (éxﬁa&Sédgﬁgﬁﬁgg @al#ega’tlnlngb I119 ﬁatrﬁéulﬁth
speci 30 c embodintrnig anwmmlimvﬂﬂd)meotiﬂm@l) aathioaumni phiospHagr ((N‘&D'JPDM drout
departing fromthe spirit and scope of the jnvention. Memantin

Conposi t i BPSTEBEEF gli%y @aﬁfff/@rge@ewsmcfpﬁewy%rﬁﬁ%% the, rﬁtesqfn%lr@pﬁé}n of
enbodi Mentsm ARABNt HIRr GAIRNAS| RS a Qlfdlfkﬂl% Q%&%seMcldd%v%hioﬂﬂm?*odscorbate
additionally conprise gualfenesin “and hrine. Gualfenesin Is an
expect or antnmaniwh glporisages ghtwnmu'apdt hpdropiﬂble@;m {@iwrh ubiphasptiator afilodsical

secretion du dhe3| venes rfa e ten e increased flow
of *1 ss vt BTl gl RohSTER R R aPY it SO a i peet B 5

unproducti ve cough to one that is nore2productive and



WO 2012/ 051333PCT/ US2011/ 056004 | ess frequent. Phenylephrine is a
synpat hom neti ¢ nasal decongestant which acts predom nantly on al pha

adr ener giwoneapisss in the nucosa of the respiratory tPatUS2@n 08004 ng
vasoconstriction with mnimal action on beta receptors. It functions as an
oral nasal .decongestant with mninmal central nervous system (CNS)
stimul at i GHCHACIIHFoESs 5sinus drai nage. In certain enbodiments,
menmant i ne conpositions may conprise other pharnaceutically active agents.
In certain enbodi nents, the other pharmaceutically active agents may

conprise nasal decongestant(s) a”ﬂd&ﬁﬂﬁﬁiob t(s). In certain specific
enbodi nents the nasal decongestant 1s p é%yﬁgbhrine and the expectorant is

guai fenesi n. 1Q Phenyl ephr.d ne . . . -

08 o byar oy W SR R panting o depsaddn darinaithiye Perseieilisnehdlf met i c
am ne.5 | t p@&ins a@bthny Sy &éff colgh alcatdeC DNGRAE aMbodRldnisaihy pPaalt 15 Gatkan BRELr ane
decongestant, with mnimal central nervous stimulatiaon, by stinulating

al phaadr eAugild Yeasestase snd droprasnpsbioprd ibtipesnt yestiom stayi et adgrnistgredhe
skin, muc o] ; i fi odi
phenyleph?f%%ﬁﬁggg@%E%ﬁﬁgﬁéﬁggﬁgﬁ/5aggmkﬁg%§?2%%f%%ga?%ﬁh%?gﬁ %d%%s%%cific
enbodi nenvtheotmbbdimeonpthsifationsis Anchandtdnodisoun 6 toreboptr ES geirs bhegntndithe

phenyl ephrine may be included in ampunts ranging fro bout 5 ng/dose to
about 15 RYNBRYEN ?ﬁ@euavmoaawémmlst%eufl aBow %é{?éa?}e@a,twaﬁemaﬂﬁ% oVelhout

7, abpyit  fuqn 120RME of a%ébﬁ%% a8ay or BRCYL dfy. BPQHSth? crbodRRut, tH0patRRPHL, 10. 5,
about 11, about "11.5, out 12,” about 12.5, about 13, about 13.5, about 14,

about 14. bymaibdwwim aboutihed elsow e 2Grodf agé, andnhe sompdsis ol oé e snvichieore is

bet ween. .. Viscous secretion exji.sts in the airway of the _hunman body.
Thi s secr SITIHSE TRAY PR 'E 4Rt PERETS [ Ratihio VRl R d2nea o4BEl e and
hum dity 8 éinbabeddair. Wen its anount is noderate, the secretion in the
airway is unconsciously swall owed or expelled with the breath, but usually
never is expecilbe &ateldlosagaper danpf dhepastive campernds wepyelyt & fackatin Astermiaing | s
somet i ng,ex £ AL AT Mol bl T RRPLEARRINOSYL B0 i rtiBE OthsT hande
accunuif ation o hi® Secretrontin the iTway 1s i abl & o cause An P

i nf ect i oncothpoditishsavittathighcr ohdchirstighodoNicti®t ceh@oundshay bowkah iffsmiahier
secretion is a matter of great significance in the medical treatnent of
patients @pweeudnrder lgist feacaths aad somposiHansay iihdgmver senendationsoof the pftiteat e

expect Or At Bhou TR § SR 5h BREET ol nPlon PRGRIALARL Brfiaye, S0 been used.

Most expec ants serve to renbve the sec difating it through an
i ncrease in sebr etii@n dybddiacmucths anahaiitine dise wayges plir@ndboon 1 ahg/degatoat i on

fromthe nuco a enhancenent o iliary beat.  Guaifenesin
(3-( et hle%éﬁév%%ﬁ e dm&ra&a%fe&%w)f aﬁ?@&, el 320 By Wi . about 7,
guai acol algyt igS aB8lt DXRE&H A About! 1, hodt82dkboht aBS M d 4 Lk i Beatidut €8} {A%al

tract and i s thought to entér airway secretions unmetabolized and to
2012/ 051333RCT7 UsR01 13,056 00W, hbaw 24, dhauel, afbiie2?, abbuthsy, abeutt?Heabmut 8,

secretion jtsel f or e .epitbel,iu bi n,,,CHEST 1999 16, ,,195-200),, For
Rt A A e L e R i g ot
secr et i ongmdosk,NRASB NEgldBe, RbEGUSS inidRk, bF WbslE INmighRsé, einplukiat ryallt r act
thus helping to liquefy and thin airway secretions. The increased flow of
| ess %3 scramges and subranges therebetween.
In certain other embodiments, the memantine dose is about 0.01 mg/kg to about
0.5 mg/kg, including about 0.01 mg/kg, about 0.02 mg/kg, about 0.03 mg/kg, about 0.04
mg/kg, about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about
0.09 mg/kg, about 0.1 mg/kg, about 0.12 mg/kg, about 0.14 mg/kg, about 0.16 mg/kg,
30 about 0.18 mg/kg, about 0.2 mg/kg, about 0.22 mg/kg, about 0.24 mg/kg, about 0.26
mg/kg, about 0.28 mg/kg, about 0.30 mg/kg, about 0.32 mg/kg, about 0.34 mg/kg, about
0.36 mg/kg, about 0.38 mg/kg, about 0.4 mg/kg, about 0.42 mg/kg, about 0.44 mg/kg,

about 0.46 mg/kg, about 0.48 mg/kg, or about 0.5 mg/kg, inclusive of all ranges and
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5 secretions pronotes ciliary action and further facilitates the renoval of
airway secretions. Guaifenesin also may inhibit cough peripherally in the
ai rway, byohlwytrwsiizag ai rway nmucus so that it shiel ds theCrtasgiios@ept ors
from cough-inducing irri tants (Dicpinigaitis et al., CHEST 2003, 124,

2178-2181) . These her ctions,of guaifenesin aid in the remval of
accumul at ¥pranges éfﬁp 5%%@?% Stigeupied ARaYe. YOHBERE MRUGHE MayH§euirg %S%ﬂ‘raﬁbi ng a

10 dry, nQR-PLPIUFHYEoLOHARBA Aoveugh that is nore productive and |ess
frequent. Guaifenesin also may act to suppress cough through an effect in

the central nervous SySteﬁbﬁﬁ‘l‘ﬁ’dtﬂms%ﬂf@tﬁer@&n’% %etntg’recham sm by whi ch
guai fenesin inhi bits cough 1'n sone patlents I'S unknhown. As is shown in
e 1S o AL O TR M AL SRR MOt b SRR St ©
effectsmtrealhng cou gﬁp e t5 el't I'ne-or gua|¥1 €5

al one.5  combihBd Wltﬁﬁﬁlﬁdrfabﬁvd?d’géﬁdllﬁbfﬁer‘tﬁ mbf&eff&ﬁpé@hﬁhl@ﬂﬂ&reaﬂd)r aBlchods of

t he present invention, guaifenesin nmay be present In amobunts ranging from

about 50 ﬁﬁ%&hd@éptabelﬁbout 150 ng/ dose, including about 50, about 55, about

about 100, abont LB i Ry pfrent RAMSA, ler @ ieoy MO B BB oo

130, aboupostiBlatedalauit cché8l histaoerdid = ffeotr majbbeltresbBﬁ)SMIg/deﬂle enhacdenehvel of
al | ranges and subranges therebet ween. enbodlnents of the

present i FRAMEGTON MERBNEHI A IZ0PIBIE Shagiee (1¥18E§‘§‘taéﬁE Har yharpideo!Fraherve

I ngregy enbey PGSt h?ﬁhfb‘l?éek’%ﬁeﬁbx%ase@rlﬁ%héiﬂrﬁrhlﬂeb-l\/l%% MRARY AR culcNoS O
enbodi nents, the conpositions may be substantially free of 25 extended

rel ease fmpn@te«bf adphiersytheghrafnéicrdpeutnedosebodi mentaptivhe dempesi hcoastief  t he

present |nvent|o st an aII free of ~at | east.on t her.. added
DreT tusst useniee Be MO Gr Rl ayth hsmroRiodt pqtfanb bR g red o
conposi t i AREmMBEMND BumdR Hidihind! ﬂe}éeﬁtél‘@e phvivd, ARAS LdRNEstRALBRT ofeREREntine
decongestant. |n another embodi ment of the present invention, the
conposi ti mseaﬁ@cy gtaminss mawonakeiyvifys ees o‘homfl beafic Gfe Yot ercasaichfd telesal
decongest di.men h r nt vention, 1h
compod 11 Buillnihe3ERTEA RIPRPIFL B ok SRR RERA, o B Bhacki™is o o
anal gesi chthmnamsm@fro emmdln@lfg sﬁﬁﬂatrh@tlmt &amatonl iANiBf{on@T exvingd [BOITPOSI ti ons
may be substantially free of at |east one other expectorant. In other

embodi nenddl bmdme(l&%éénmg/km ehtPoleys afie Riesasiant @ﬁ@lc‘ﬁa‘ylﬂb@lewagﬂ%m& ially

ant 1t usst yaR e RS S B ST ) Bt HiRn R pC AT e v (D40, 1O

decongest anticfing piloigdaatigd gesrancm oﬁmdﬂanMneelmlemtso@mmstatwe PCR dnal;etsmzats
enbod#(gent s of t h resent. i nve t he co 5| tldlggs ma%/ ionally
conpr Berd oy © SR dEeYy t@é r@&?lgﬂq s TPEROL UGS ¥REST N,
phenyl ephgd iy ﬁ{&iiea@@df%t kRedernkRY o?mk@ptoﬂ Pin@he SO TBREasel Rlely in

conpositions of the present 5 invention nmay conprise at |east one ot her
added ant hypesisilargus (by ldiot Bebo)e ﬁﬁnmgnbnonmf BRAFpmd VD A-naceptor d)rsubltmte

conpositio | east on added deco tant . ot her
erbod: mentTVAT M PN RRE Fisn TS, BB BB TTBHS: Ty Borirrsnal | east
one ot her yRHgRGiaABA rebgraR 9884iaed undhBn@aah Bey r@itiodi nent of the present

i nvention, the conpositions may conprise at |east one other opioid

anal g&si c. In EUStatgélliqiiétFOUer@ﬁbhllﬁWﬁmeSoﬁucthh@S piipbeary diagvent clyarphepigamine,
conpositi one._ot XP 0 r

enbodi nmen oﬁ%{]ﬁea%%g eﬁlfl |llﬁa\r/neln i oenver?'hcoglef\mon(?%sulg %& i @5'§1bm5tlon Elrtl(?tuses“f)ene or
nore ot hepre@@ﬁatlmes ($1ar eGeentOns 20D0)aSs Thlaytaraaisuhlllyncbﬁﬁlﬂea wﬁhtd:dd@ﬁn&l Mes,
decongestants, nasal decongestants, opioid anal gesics, and/or expectorants
Addi t i onafie’%ﬁﬂm@ctlﬁ%ﬁlil%éo spioyis| éeq%uge%@é, iradyqtien c ghpest-passh<dripr (Ve ther esent
15 i nvent s BEL, AT tQﬁﬁ I d 1P a ¢

dext r onet hor pﬂﬁ rsogr oarlﬁ Jﬁs nea %dg&nﬁe%é 95,rsRJ?1 g‘gfl ncgngﬁ fate,
hydr og®don#ectsyor pﬂ’ur Npaticnoyr (it ncamsonﬂ ftoitnete hlyajrsedmroph camhlat;adnmsh bod | aigha

| evor phanol tartrate, fenta f ent anyl rate, codone roochl ori de,
oxynor phoﬁ%ewa%ea%%tﬁd b ationos o6 iR B SNTHIRR grie

hydr ochl optdencheas Iai@ﬁ’é’qu%ﬁ d@ﬁ@&e@ 110 l?ﬁé"@cﬁﬁ'@lh@ﬁcﬁl prERIFRAY. 0f8sed in lieu of the
et hanedi sul fonate, di phenhydram ne, di phenhydram ne hydrochl ori de
chl ophenda@tdmtammr oéidvmvpldeglvuarthepeqpend@faﬂ@ecof rcaltdeavaecalrl?amzléh@ﬁfeem slyl at e,
noscapi ne, noscapi ne hydrochl ori de, and nent hol .
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Decongestants suitable for use in the conpositions of the present invention
i nclude, but are not limted to, ephedrine, ephedrine sulfate, ephedrine
hydr ochl owDae12/@83pseudoephedri ne hydrochl ori de, phenyl epiinisae1/056004

hydr ochl ori de, epi nephrine bitartrate, hydroxyanphetam ne hydrobroni de,
propyl hexedr] ne, . phenyl pr opanol am.ne hydrochl ori de,. . nmephenterm ne sul fate,
met hoxani A&P %}a?lalémaaﬁia&ée,ne?%ﬁg%ﬁtﬁ ﬁ@dﬁb&m Ricofikd" gﬁg}%@mwﬁ% are
hydrochl opidgd. t REERMY FyQ%l?émﬁﬁnQYdAﬁoéé“h@Jahﬁh%eoﬁﬁd cSHbRARBLRAR SLAE active
hydrochl ori de. 30Qpi oi d” anal gesics suitable for use in the conpositions of
t he pr esengenitningtht icomposigonsdes, thb presamtenmettionitaianigonies theusHatayg cftetiedine,

nor phi ne, hydronor.phone,. hydr.ocodone, oxynorphone, |evorphanol, fentanyl,
b1 opoxy phETE G R GRGs PR GRET Ge ve D RAGGmEn e ARRE B Bhano!
and nmog phtgiginokXARe! &H}@Mrﬁiné,LUlérﬁ@tiﬁe,fd?ﬁleM‘%QirﬂnﬂteE nGQMRRS thlopheni@dminbe
present invention include, WD 2012/051333PCT/US2011/ 056004 but are not
limted teécxehmphonireficor | @eomphertpning cafrbuvplidiec, acbmpliedeseei neclizinei nony
pot assi u . j: L um i odi de, i itr pin
yrate.  SHArbERGf MYSRAR RRLAYE, ChoRkdfe, MBMefe FhRuehathl

acet yl cysheitatine andkedifen)atdritiesxtbie prodvidvaskistinthley Meyre dORTOEO hntitdaivease

al fa, eprazinone, erdosteine, |letosteine, nesna, neltenexine, saobrerol,

st epr oni nCOMPRSHIAH| n Foptexample, the | Gorabinatioanpbdhsrappusicdlty checthcedeips of

i nventgd on : Sit : i r : : ents
For o f mARGRE THASIHLAOTTRY SRR e Onir®leclBhfod i@t S0
conposi t i pnyideffot heitpsesatficct witlentt ittersedetyn gsaffestsi df tiiceangihotdmeine.10
expectorant fo uai fenesi n. In anot her enpodi nment of. e present

TADent Pon " t hoSean P RRGHE QiR A BB e R i isRe & Ao puch

phenyl ephpd mest gencratio>dRBRibhkRs 8 GO NAFRLADE A mEM) LADI SRS, Ve ohftatchsr
conposi tions of” the present invention include, but are not limted to,
ephedr i neguafshesin i re Sukifeadtis, inepicettrg weugdhy desoshdvor iideligpres eltd8.ephigten ne
hydrochl ori de, ..epi nephrine, bitartrate, 15 hydroxyanphetanine hydrobrom de,
ot opy [ hexBUPTRESE BRERy 1B R R R Heyhms i o DT g ete P e O ot o
met hoxam pelakiyelr@cbbmtdigde senanhag ol d)ne Hyaerehlier tdebin@roneicthMEihe €and
hydrochl ori de, tetrahydrozoline hydrochloride, and xyl onmetazoline

hydr ochl ofipbenhysrraning s susivesingha pynergisticandheie pifects iay g qamehivasion poRviges t ut e
rvent | onti P HRAA "l LECoUREY' el PR R ARl Qe R ot
pa&bgnatenggbﬁkyk%mgﬁebn?amﬂnbbﬁﬁgﬁs?ﬁg@esg»?1far;r?te, glyéerir, pot assi um
e B NP pend: LD oA e el
PP it S e S R R Y e
Cﬁ'rrpbléi tih oredudof ﬁfjsh@eppr;aﬁemta_ntihisamih@n af éié@lqsectiﬁm{m)ﬁhs :rmagpymnal raat éme;otl)ine,
phenyl ephri ne a uai f enesi n). can include (etkl . al cohol or can be

B cohol "1 FeBCn BB e ERE ey G Elfrpodie HERETaR RHE T aSeRe

i nventi oncKiBrfhenir&AIABY idekMorFREBALIAE. bRIMINhRRRmNaripRUdgal Jifegsddak, can
be both sugar and al cohol free. In sone instances, sugar-free versions of
produei s medglizive, mehisfrexsliained dgdiesiyaige.sugeeliziepl apemetiegines udhimaprazines
apart oo orart it aRadlt et FEERe e AP aPHC PR PR ok e Bm P Gat .
stevia, spedrilab&ficallPNRENNTUNEAMCEsY S)ohr B Zithat antit@RBcll Yéddhesstdnher @RhL
These "sugar repl acenents" have the_ advantage that they do not deconpose to
f or m pr od GRAOELEHHHLS, agknestoratie AvngsicserfafePPRY anglessirt ofin t G Ldt 89 al

flora pr e%ﬁﬂ&dimn{s,hﬁle antihistamines may be provided in the form of an immediate release

30  component. Alternatively, in other embodiments, the antihistamine may be provided as a
controlled release component.

In other embodiments, the antitussive compositions of the present invention

include antipyretics (and/or antipyretic/analgesics) such as aspirin, acetaminophen, ,

ibuprofen, naproxen sodium, ketoprofen, aspirin, salicylates, choline salicylate,
29



WO 2012/ 051333PCT/ US2011/ 056004 nout h during netabolism even if the teeth
are not cleaned properly. The "sugar replacenents"” also are suitable for
consunpt iwo 2b12/diiBdBet i cs and do not add unneeded or unwaoTA$2@Al06600£S tO
products such as nedications. Thus, in a specific enbodi ment of the

conposi tions and nethods of the prése t invention, the congosi ti on?. may be
free of aﬁvg?,em%déahfg/ﬂadar SOgHER | ARtcHlde, dRSARERtG Malunaeigay SumsHilidet e,
such as f gheRXMPhEnARdeM thout limtation, one or nore of the sugar

repl acenents descri bed above. Oral Formnul ations The present invention
provi des an anti ossinbedooenposictiaoiing ompyr bsiused mempegvenher anhibit or reduce

phar maceut i cal | cceptable salts thereof. The antitussive conposi,tion
brovi ded HOVREFLASITRER Sgu B aurte Il & smrcifr AMUggLIgl T fahdndn or a
dosages f Obfle@hah &cithodeNBatfifipdir @bgmitibh @0k Bafientd.In afiSthtit dREFicAUMBDUIERGNST ONS
such as a syrup or elixir) intended for oral admnistration. In addition to
the oral H¢nintiagred snogaition| meiby desRgewdpibems Lo amcaimbpdyacnid thapatitesstd as
buccal |y | . i . of

er osol * aSum R e Hro B ST EO AR e Py RS AR

di screte dgendriapl ptsificemdbisndng thenddediatyve sfeniBERbkian@ntihisaariid, Ragh &n Wit h
ot her agents as described herein. . In certain enbodi nents _of the
present i AVEHtECBTatighantidsiypiiet iSPRCIEsHbA MG AR FAENITRENt PhiBRiPiesAr e and
guai f gnesj Jpu L gud cm : b Ul - p.can
e by oF sy SRy ShECEy 3R Arh Uil WM el R CE "0
al cohol ahdr eetnerle, Figutch#d pemersitatésnthenthcomiminsweter of memapsnabdfont heer

l'iquid vehicles ma | so be .used. Th repar.ati on rmay ar. | not be.a
suspens ofABHUEH ARG Aot HHorByAEHAT B1aPEI HhGh En Poavaee
aqueous plfRafidot %ué%fd %ﬁkﬂéﬁh@draﬁﬁﬁ@%o%b’ﬂﬁrlig&%eaVMp%Hﬁ@rerﬂB&dﬂﬁ?ﬁt, ap added

flavoring agent. used herein, the term"eliXir" refers to a clear,
sweet enedantiyshhcat@opmwition way woinpnis¢ mesraede faod aorantihisgaaninandnreaypestiioray

not have 25, an added fl avoring agent.. sed. .herei.n, .a "suspension” is a
oreparat SHORDRRAN 5 RG] Ruf e ARe JRERPREFES: PurPRBRIR onewna

uni form y throughasthed c®biligleat, i the Wbingldsiide @a Eotphis®irhemantifieNiwhikh degr ee
of solubility. Although water itself may nmake up the entire carrier,

typi cal cadigiisteednbelare onsfivayha adimaiisiraios @f gophenactivopgaakatpl despastic

wi t hout | ion, . Rropyle | yco d/ aor. gl yceri '

sol ubi I'i zg@%(ﬁh{aeﬁg tit}g igclrg%(%r%}lgtr%{a nlbce);Elaﬂl vvgﬁ {élrng'%aﬁlglgﬁr' ugl‘[1 ebﬁ%geggdgiﬁ{eqlﬁnst’, the

f | avor ant sdrainktiatien loif kkecanipaBitidhecopgi3asy inemantitinyhag behwithigr &dueohs howmy be
desired or. needed wi.thin the conpositions and net hods of the

i ncluded as n (

presefl | fdare 1o thsngiraig ey &f SncHIETSiTERE. W ol Spierredicner ei n
defined. ERhin®XafBh Shav be WinGLROGAD! Alethddial nihanlles uriall el fo¥Qiind,
preserving, WO 2012 1333PCT/ US2011/ 056004 suspendi ng, thickening and/ or
emul si fyi axgpnggendrs paeicube cmbolintad ofrthe hrevesoorp okishowdd de appremitdddgysthose t he
present inventi.on. Fornulations for oral adm ni st.ered nedi cat.i ons. are

el T Rnov! T i e ottt PaPUR D kil BUe PRORSHATAAT SR BLoFound

i n (Rem ngiPihus b rBlicR 10 Dot b&eicQ@hrl PRATIBRCIMBS difHBRNE #6:QtsGfactice.
20.sup.th ed., 5Lippincott, WIllianms & WIkins, 2000). Conposi tions
cont athi nflomerernthioneof skilkirythephtrshaeldaimdight af thermeeicnt draglosirg @ppreclatedidat
flavorants thaE2 are knﬁwn tdo.t[t}?se ski.flled i(p t he q{‘th Thfafebtf'l avgrants my
i ncl ude, TSP SRYMRST S#RRA WCE AD ST PRI FBROCST Paeh gopid oRtig @ Aot

synt het i csitdiRy efsuRivithoandbpbHimyg G theahitahll GcpRdf e i@l érdionol eor esi ns and
extracts derived fromplants, aninmals, 10 | eaves, flowers, fruits, and so

forth, and comygahR@SCERPOGADNs NBRPrisid GRRifERBIMCARNPREdYGhiiRvVor oil's
i nclude anise oil, cinnanmon oil, peppermnt oil, spearmnt oil of

W ntergreen, c i E i i il y il
cedar | eave oi rlpg%ﬁg Olg}er%li[br?g%encggl%%?a@?geef %1% | it)oqﬁts t)bl%tt? éetp T%SIHr?rtDn gl,%délassi a
oi |, B@noaddiidbnallgr amyeisoi guaifenesin and ,phgnapgtirinel t Guialfenaaind isgpapepaitbrantAl so
useful flayorants include fruit essences including apple 15 essence, pear
essence, PUALHDEELHCES Qi PfRIERE dSPrmygeg ﬂvﬁé&@&e&tﬁlw B dediing:,

bl ueber ry,8R3R06&s akdl WirfRESERGSEN. Ticl BWREIHYIRS DENSE visCRERLBRYIDYs BRVFAGE:
cherry essence, black cherry essence, plum essence, pineapple essence, and
apri cot esidiencectiodand chasgst @l dry] enpoedustise cougdhudeong| thahy dese arndlueisteeasl such
as benzal dehyde (cherry, alnond), citral, i.e., a-citral (lenon, |ine),
neral, i.e., 13-citral (lenon, linme), décanal (orange, |enon), 20 al dehyde
C-8 (citrus fruits), aldehyde CG9 (citrus fruits), aldehyde C12 (citrus
fruits), tolyl al dehyde (cherry, alnond), 2,6-dinethyloctanal (green
fruit), and 2-dodecenal (citrus, mandarin), mxtures thereof and the I|ike.
Honey and artificial honey flavor, as well as natural m xed berry flavor,
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25 Fl avorants appealing to non-human patients may al so be included in the
conposition of the invention, including but not limted to, yeast extract,
meat ext reiot2p1Aassds3extract, poultry extract, cheese andPorhiseoldaseoyg4

flavors, and the |iKke. Anot her aspect of the invention are nethods of
adnlnlste ing.to a patient the conposition . of .the inyention, r|5|ng
menant i nefeaﬁ TR ERInd iﬁe Arahiue Fof nygrRtheg gigHF s ?foaa%ft%ew Fe s ne.

In some ephadinfRRis o Qﬁhﬁ%ﬁ?&%élb QRGP ih S@s ﬁﬁé@@tdmﬁe%gpﬂsa!@@ryt finat e
salts of phenylephrlne and guai fenesin. In some enbodi nents,

conposi t i produsingdnsacrdssteeten wigh nhmnpvhtactmm orobeid Fegeptdtre It ﬁm@bsma ascmnsor@lf t he

i nvention may be adm nistered in v n ne v

fr equenct RO gSugeint b g am e PLnerru® St BR I6RRT BB aBBnromptss,
about 30 ghus @aidag®@m about 0.1 to WO 2012/051333PCT/ US2011/ 056004 100 ni.
Specific dose units include, but are not limted to, 1.25 nL, 2.5 n, 5.0
m_, and 10 nl. ImTheerfainqamhedimsnts; h@e@w@énmyoma@sgthnwﬁl@oersvmnltlweroth@ry to
sever al c e my
b onoe abfé';ﬁ%aé‘eu%é{uy a@t1§eo?1§é€t% I%”P Bltb%%h et t{/lgﬁ)lrliﬁég o‘?yi}n n%{eﬁﬁc;ﬁ\f}f

ot her act hotBeageint snascotgsize nbed db@fn@bmnt(salan@bs@cbﬁaﬂt(:sb M adredin a&csﬁcsol id
oral dosage form for exanple as a tablet (including bi- and multi-|ayered
tabl ets, ePaPdignenisthapasgl %P%e%aabns@bgnylmmna aggl élwxv@ct@r&m isegafareiabl e
tabl e ) capsu Y, | hes,
cro. 1B ai Ty BrapiaEne LS Rl iSRRI BB PR e

di ssol vi ngyresageiniaicnsninoc| ltdetsoasadd gradimssattdegomdestagt tab laysgcfOBlsdys f ast

di ssolve tablets, orally dissolving filns, |ozenge ich allow oral
i i st v BTGRP oo SeTTBINES SR orHE LR 4 i9Ts s P e b age

f or m whol gqibheric: réb% ot 6 01]5'%81’1'66' AfsHouh &R %ﬁﬂonﬁlétﬁﬁt i®r@é | din, mucous

di sintegrating tabl e or al di spersible tab or lozengé is a drug
dosage f omendvaich abd élefrmncoaa I Inrﬁ Sp@dlfmwnﬁ@dlrmnt qxh@nyltelbimmm leg ln(thﬁfc)rmand
prescripti medi cat | Such o ge fo ns_di ff.er from.radi tabl ets
Ptk Pt RESVERAN G BT AR ARSGP R En ol L seb SR BRBRE PECher

t han be sw@l prosvat invaadich, pﬁaeylghﬁn@rmém@mc&@rlmﬁmﬁtsaanghg gfonabbote sdosage
formfor where conpliance is known i ssue and therefore an easi er dosage

formto t&l&dospéeplapntdy mg{é@serr@mhtﬁamg @bpqté plagd 3.5, PPty abhet -&saboyedade,
ODTs and O V. a rHet, f erape

mar ket s, %%ﬁﬁ %b&ﬂd?é@gg%ggc?¥ﬁﬁpb?&ﬁl a BX@;gﬁa Ogégtgnbggtﬁgé%out ooT
or | ozengel bsatiche1Z,aibvenief abowtf13aaasags, fmyumnl 4 hibuc bBhs dotiake inosiveout

wat er, The uge of an orally ﬂlSlntegratlng t abl et (ODT) to adm ni ster
phar me& eupf daranges AgsHPRnEEdI e bRtEcEc] osed. See, e.g., U S. Pat. Nos.
3,784,390, 5,4 C «<h are
her eby |ncorpo%§?§§§g§§?§§g¥gﬁggﬂ?§a?ﬁg?%f?%%??%$§b§%$ gﬁﬁggggggggﬁﬁi
TyplcalIyunQUGMtGﬂﬂmlmnpmangsauﬂmi&muguhmbha@ﬁnmmdnyt@ﬂﬂwhﬂhar S\drevest | ona
exci pients such as plastjcizers and, enul sifiers. ver

conposi t i BFOWRY P RRISERY BinSTRLIOPAPLIE BINYRY bwﬂ%a%% ycawalkpd@ﬁmoraﬁ’faelﬁ%
desired 3%&1%@9}6@{11' @ﬁt NUBPE R 3 efﬁé&to@a?f@dTUmus hive Rt 15t Rk @ggmatbe
conmpati ble with the pharnmaceutical agent, and al s must provid
neces%%ryﬂwﬁthaﬁw@mﬂnsgr@%@@ﬁhmﬂﬁsmeﬂwaﬁﬁmngmandeﬁEsoIin6w pﬁ@pémndes In
further enbodi nts(jfh C% qH d. neet Hﬁ$ FDA U|de%|nes &¥

di si nt egr AXCEREBITAN SCTRIIHARY 5 B SANHIOKAN ST ol CEaR &L E Sivato
2012/ 0513Baf3cTtiVpaidd df Oﬁaﬂ% g alByfth bl 3tdretonaRdh Meg@alfGlicat Gibintfaages fror

I ndustry Orall ExS|ntegrat|ng Tablets April 2007) and provide a desired

bi oavai | aBicimedjcal frgptmephpiasicnts yehoopifsr with aidscpyedy dhg alr\wentl on

di sintegrate w M qu! n
about 10 second{Hh%bﬁpﬁﬁhnégfgggggggg%gn&ﬁ98&§%%on e§écon w%%%
secongls, B&nﬁﬁ&dndﬂom&&pﬁmsﬁmﬁnﬂﬁveBﬂmmﬁﬁ@nﬁssaﬁ&@nﬁb@@ﬁdanglﬂﬂn@gmonﬂs or
120 seconds (inclusive OL L ranges subranges therebetmeen and are
bloeqU|vaP@ﬁP&%élﬁﬁﬁ@HFh Bt %P@&§%185 WFW@de°¥@HP%ﬁ’dﬁﬁmﬁﬂﬂbﬁ@nlte

formul ati gRS,Qf AR REent of ciliary beat. Guaifenesin (3-(2-methoxyphenoxy)-1,2-

propanediol), also known as glyceryl guaiacolate, is an expectorant. It is readily absorbed

from the intestinal tract and is thought to enter airway secretions unmetabolized and to
31



In sonme enbodi ments, the ODT of the present invention includes a

wat er - sol ubl e polyner, a conbination of two or nore water-sol ubl e pol yners
or a conbwoari2znsizB a 10 wat er-sol ubl e pol yner and a waPerAiSe&iolosdbe or
poor|y-sol ubl e polyner. Water sol uble pol yners that nay be used in the

orally dIE oIV|ng fﬁ; tiong of the resent # nt| |nagwg F?ﬁéﬁ

not | mit 88 bdircdeiigst saaciy thy dpyaps s %%’i‘ttﬁsét FEm e es and
natural gyedy FGr 165209). €Fof B ChuSRhEBA & ﬁgtugﬁtefosréaﬁe@tﬂenthtétﬁeer@# ly

di ssol vi ng fornui ations of the present invention may include, but are not

linmted towucnetid t)hltgmcmctatuloos by lhgrdasmng/ freopyugdminl ofl Beids in the respiratory

nyar oxoypr Ry PR g e[S o iy 7 b RS 21 RS B afdesa R

pht hal st egece@lony bRsfotasatialytchoh ¥i@h@iheA M RS6s thde@¥hod) of 628 Becr@ibnkul an,
gelatin, pectin, agar, carrageenan, xanthan gum tragacanth, guar gum

acaci a guﬁi;ualémﬁtncalgw ayp iyl lephghecaphesaly, Iy atrwpy.che hodradiag #iBYawi ny !
pyrrolido 0 y

o um at Gnal® L RhicRly S Suend iy SRALE ety TR TR IDRBIRES o
In parti cud a@r, @mzmuw 218- nem):eithdfsatpbﬁph@tl atchensx\@ﬁ@raﬁsﬁﬂsubhle ipahey mer
in the fornulation may be about 20%to about 90% (by weig aor between
about 4o%€trtpve§beﬁﬁccee%9(t%iy8%qt@n§ fromrHs teasBeae bR h@rdslueaw ¢heggingd coat

t he n C n r ver 25
partFRFes §ﬁ’ﬁﬁ§&§?%§ﬁgo%t nEEQMf nﬂ%ﬁégCDﬁ% 5hﬂ%'@%£§h§éﬁ&%F§§%%R

conponent Subifarsiat 2o pivgT aa tdeﬂgtppnl:as cmnghaﬂrﬂoughpamwffeetpmeﬁmacrm&al hervolse

i nstance where S coatln retard the. di ian,. rapid .

i i nt ogr Son B S784n" Sre el ratRabEGeY w it ceuRpeST i BAE Fouehuite of
d|$|ntegrgﬁhggmﬁg%ngﬁmgﬂﬁﬁlas dried starch, sodium al ginate, |actose,

sodi um bi carbonat e, cal ci um carbonat e, ponV|nyI pyrrolidone,

m crocrystal | i As i3Ghewh iy IFagee elﬁdccnrhematudm ertnementmbat@t gl@@ﬁeeesm prOVlde
granul ation m bIe t ahl et ion is.

el o, onsEesie Ui inrogiR (R dpGoh B binkd LRGP OR wiERRET gt
magnesi um sul phatse shepiakiboaingenanst gRdismpoeiciiebapraspiiRt 6f the PréRar € a
granul ating conposition with an active ingredient, which, when fornulated
into a swawle@tmtalgelatfenﬂset mag i Picsant in P ualssiaRgagriEe oot SRimgees on.

U S Pat. 9 P erer
Cbrporatlon Hggﬁég(%éﬁngggwgg%g%15|n?égggtﬁ%ﬁk%ﬁrééégégggégagbﬁxm§9 orm

conpri si ngbcﬁmao,s&bopagi iabbtﬁS)OQﬁbcatt'Qﬁ VaboaoBIe dboMt t1D5 2abpod Yiteabaut 1115, pibdut
mat er | al 25,562 to SmthKline BeechantCDrporatlon

di scl #es 19 sfrh%td%n ttwglt r%é@h@xtr%ﬂﬁét gt 140, abaut g or shpwint > {meddsses
that the ﬁﬁﬁﬁﬁﬁ%fgﬁtﬁnésghdﬁggﬂﬂ§§ﬁwﬂﬂgWﬂmﬁ second phase bl ended with the
n

first phase and that each e may contaln a disintegrant and a pol ymer.
Eur opean Patenh1anmB%ﬁ&B@nahmtobeecmhssnlm&mnmmrahedxmmmwkmsesnmhdmuse of

hydrophob| sacc aride , 1 ncl udi dr IceIIquse
T ber sonsitetaatelh o <O HINGRORHISS 6T bl B et av 58

conbi nat i gRmdhiike. POl S8hé CntRAhEES e EMRRARNS NBafite m&%atumreel o
addition, any of the disintegration 10 agents known in the skill of art can

be us?¥ t extemgedogleaschorapis oif l@rlaphrmn o cm@mm\iiememhé})e @rnaooe@anedf Wiet h
pol yners r dor,l e ubst ance that
b St asPsatia SRR Py SRR S difu Tott b opRE Hinet B REC

provi ded asotRéradnibodeth&t o el icéang ifventiod, alid eteposticis mayaid @b§taﬁtﬁﬂ-§sﬂee

| ozenges, and orally dissolving filns (CDFs) the 15 conposition may be

f or mul at e@f aideashane ¢ther added decongerssnaniy #nothes crhediaapnt of the prosgntdpygation,
erbod: MentiRecohiis Pl nky 8k SUONSALAL FRTof o T BHL B Black AP LERFLS

i nvention nay rirse a sweeteni or avoring agen %aste of
memans® neln Gimtleasraddlqulmw dgfahel Ipﬁdselﬁl’inSe}miohEtheCcofrﬂmﬁmﬂ’ohmglagg&n‘iub@ﬂantlally

sweet eni ng agent known in t rt. may used in the orally djsintegrating
or dissol %ﬁ@ﬁ%teﬁmoal@.%te aQE Cf ARIOJSE B 1czdn|aﬁ9%‘ﬁt pyhodimsht Tzlﬁﬂ’ff%“em

sweet eni nﬁlv@ﬁtlcf e, sfrﬁgﬁgﬁﬁ 'b@%ﬁlﬁ’s%ﬂaﬁ&”fre@'b?aﬂ@&st Bh@{)ﬂl@tde ctoﬁt?t?eﬂlt i al
oils, water soluble extracts, gugar nonosacchari des, I gosacchari des,
aldose, keﬁmsenb@hutn@&éﬂquﬁmosmwmnamt6@@pmgbunom£nmyb@mﬂmsmna$mﬁt®s%
manni t ol litol D-s r bi t thritol , pen eX|toI lito

e osul f At raslaG s hEBI SRS Gtk Stdh, Eucih tbe M ol apBivsReShar i n,
sodi um sacchari n, sodluntcyclanate eugényl formate al dehyde 25fl avori ngs
and conbi nati ons t hereof. Particul ar al dehyde flavorings that nay be
used in the conpositions of the present invention include, but are not
limted to acetal dehyde (apple); benzal dehyde (cherry, alnond); cinnamic
aldehyde (C|nnanDn) C|tral i.e., a-citral (lenon, line); neral, i.e., O-

o o o o o n T . - . o



WD 2012/ 051333PCT/ US2011/ 056004 (vanilla); 2,6-dinethyl-5-heptenal, i.e.,
nmel onal (nelon); 2-6-dinmethyloctanal (green fruit); and 2-dodecenal
(citrus, warderism333 | n sone enbodi nents, the taste-maskiPog/usg@nosconay

i ncl ude conbi nati on of acesul fane potassium and flavors. In other

enbodi nents, the flavoring can be an.ester such as ethyl or nethyl

ant hani | afl&°PgFEy .n_a%‘li errengRI e AP flesiét. iR ef‘PF‘é%%%‘Héf it of the
present di scl opp@erihbo ARBAEOF HeSortRAT inQb MR, BebohipoliiBhs AP LediisRiIE, My
be included in the orally dissolving fornulations of the preSent inveéntion.
For exanptenpmsenmicrdrxndro rdiletgagpiot ymgredipes meaddioon wnguarfcresin, phbstlepicacs or

i nparting coadhesi v roperties, or other auxiliary substances disclosed,
for exampit e Pl RERRlI Teatt sroREmShose ehestoR RL U skretire of
whi ch §s iRbeli@bial REMHEK at Bkt Ric bafce BN artudshve. aRtahb®EYembodiment & SOME
enbodi nents, the orally dissolving fornmulations of the present invention
may conpr hge ppraenti d1veslion Hemepmppwtions, glay cpypprisd it ofcaste pantather, added
granul at e [ Si t . tj l.aye agds, D ave
Been coat SRR (HoPBIRR | BENIGERP th P RECBAREY cxhstiohh i

t he tast eca@hptideeatniend rinicnghdryadaice vanili digoddes@ins S ¢h uhbthor efbodmrAt bNehd n t he
nmout h. Any coating suitable for use in pharmaceutical_ fornulations may be
used. Seepregery inventions, theeEPOHINR B4 EANPTiRs & Iqapt Prsather opinis @aglgesic. Tn

For mul @t i th&l + St LdehCi fdnC bl 1044 4t t he
di scl o(gur gﬁbo?é?E I c#ﬁ}llésn ?nc%;%%%eat lélgHﬁydnf g]%gggﬁgsélgﬁef@?% Cclhﬁpl?t&s é%? tﬁ%neet y.
Exanpl es ofhesenpteatolrant c dabihegembodmicats ofithne prgstnt proley 8o i ythe cempdsytaols, mat hyl

cellul ose, nethyl cellul ose, hydroxypropyl 20 t hyl cel.lul ose, . acrylic
Fesins. - SHITERIROM SFBHopElr fRRe PUEFTRCHER 2ol R Pt EoptPy mer s,
shellac, gt&ngddtar?QWBsa® H&l?)‘ﬂ SRS oploiCart®@lsicRhndRY ckpchdtdias bet ween about 1%

to about 75% of the fornmulation, for exanple between about 10%to about 50%
of the fornul adiddnionkln agiotwesiveas ewtabhe forasse-inadki egmpasaidanggoic dle ipneskuide a

wat er . i nsol ubl. e pol r.such as ethyl ce]lulose or, insoluble acrylic ester

copol Yirer ST BBURIRT L3I ed Sefalhitedoler oSy RtiBR e d SRR O e
such as way@bbalidd) e&deley ¥BHSInS Yhbsiatel\d3deiy diuthiiep meBMcoddich thorpRink Ul ose,
wat er sol ubl e particul ates such as saccharides or sugar al cohols, NaCl,

etc., gasmosaonapliaiediygrasmesphenethysdsochinrivls. fayamhreeldhrtaes ieremd, foatagyl
Eudragit E E g ubl e I te cal ¢j

car bonat e‘,ﬁj&ggei’ Ci g)nacp? Hgéephgﬁ%d:r&}%rg@ um g%@%@ﬁ%@e K a %‘{ﬂllfﬁﬁ?dse Uccﬁlﬁg]tgg?ne

cal ci um t Aydroélileridd, epbimories Aydrocl36rides ricechwupdr @xosdes, bEefonktatdvasphat e,
magnesi um car bonat e, gnesium cjtrate, pagnesi um hydroxi de, ghesi um
oxi de?Y ma @%%ﬁ%ﬂﬁggﬁ&h@n@mmﬁanﬁt Lﬁll&enbwgﬁ%\e hydrochlppidg o rhloRliBEgdnHent s,
the orall i i n I QF C I t r LN | may
T e L SR S SR S i Sl
pol yoxyet hydrecldoeddyend mpothokaner, pol ysorbates (Tween), pol yoxyethyl ene
stearates, WD 2012/051333PCT/US2011/ 05&%04 sodi.um | a!g'rgill sul fate, sorbitan
esters and conDCRYIECHAYS  WHRRGT IOr | yse pine Tien FomPperaiians, ¢ty e RECstRty MENY e | uded

in the formudat beNadkr N aRRY td)-bedrealRprddrih@%uIhR! FHARRE GyBRIHRecabout

1%t o about 5% (by weight). In sone enbodi nents, the surfactants nmay be

i ncl udied pseutdbephedrang ryydrachlosidae pbetpdephaimb oly dreeitlerida, hepinaphfiaet bifargatean be
used as a, b, conpressi.bilit ment i ng agent. e skilled in the art, wth
the. benef ITUBEARIEURG1 osrBUARITAS | P aBREV e Ths: oGP bmsBRafi™e nmy
be i ncl udagdrbenlendianGRedBRtcAHinBDIsa1fRteOPaictHoR8mate tMRIrédldrdcat ih@fhazbidic
exanple, the orally dissolving fornul ati ons according to the Fresent

i nvent i onhyigchlp@dddexymsiatnzangr adaerhiqyeds s tetrahydrpelivion Jiydepehtogide, and

ant i oxi da . erd s or coloring agents. 10The present invention
provi des gﬁ?glre%{)gﬁw(?%gcﬁmﬁhen adm nistered orally will disintegrate to
rel ead® (coate@pivid/aaslgeyicoatiat) foarist d¢h else odbmpasitoiisi dfethe Widseht Arventidren

swal | oned, After swallowi.ng, the rate of release of nmemaptine is determ ned
by a numbErlge 'aitfaff‘e@%ﬁlffmfegé?owgl} a3, efi¢Iae AP TPHac AETaerPaeRs. Rrdrarrdone
particles ick p | te-ggé{g coatd Lf
present), Opt(%g&glr@gegnge o]f@gg%o?%@iﬁ%}ﬂylg%p‘ggﬁpalﬁg?’ngdl gen%X gﬁ%eé. gﬁé,p@%ﬂ%’

adj ust i ngmatedos), oxywdsmrduempodblhend siorghivat er sol uble inert filler may be
used in the formulation to. increase the solubility of the.nmenmantine.

0 Cer tai 1 enbBAPSHAIFES SHEbIORERRS TS CATBENURTS ) OPRATL TSRO L e
present invention disintegrate in the 88al cavity wi thin about 60 seconds,

or within about 30 seconds, or within about 15 seconds. 20In sone
enbodi ments, the orally dissolving fornulations of the present invention



may conprise a coating that conprises a plasticizer. In sonme enbodi nents,
the coating helps in controlled rel ease of active ingredients. Suitable
pl asti ci 28020i20sh3sde, but are not limted to, polyethyl eag/uskeiaobq004
propyl ene glycol, glycerin, glycerol, nonoacetin, diacetin, triacetin,

di met hyl phthal ate, .diefhyl phthal at dj butyl phthal ate, dibutyl 25
Sebacat e, DY PGk (] HTHFh(S, “PROBEY| Hgrideas impRiEY RgtooBiter 468y PREy
acetyl ci bidthény f@RLMm thkrat:AGRIKHA! R RAPUNELbdRM RGP Wdrate

conbi nations tHereof In particular enmbodi nents, the concenfration of the
pl asti ci zend fotu bdisanf.or nul ati on may be about O to about 30 wt % for exanple

about 0 to abo 10 wt % and i p other enbodiments about. 0 to about 4 Wt %
' sone enbodi MRS nieBR) | PraicdEapfl gt Brmua abrgiolr nEORksEA

i nvent3 oncaBodTaY¥ine ONdnhisgolaNd@AakeS lalfif] NPradite, asdedeifX CilRbaBIe, Aficsnged
herein, enmulsifying agents include both solubilizers and wetting agents.
Sui t abl e BeHANSKING, sabresgjesteryoninctiopiening¢le- are not limted to, pol yvinyl

al cohol , sor bi - Igd@xtr' - | be te. glyceryl..

nonost ear at e, %g %@i%&%ﬁ%ﬁ%@ al Sc/lpréesi3 ﬁfelrng jg‘ﬂ%]r §1%x€&eﬁ ﬁﬁieorlllg Il)s{ag'e%}rf)g ltéltse,

pol oxamer ondot ymoxyethhyictine agass fur giifertini analt pheaplepiuirfur@ximple, in one

hydr ogenat ed-vegetable oils, bile WO 2012/ 051333PCT/ US2011/ 056004 salts,
pol ysor bat®8odigiRandlc sPmpertiPRatdfofe teyebr nTHEioBmIray rsypiulagenetheran

| TPr OYE € BRI CRD ! BladbhotisfUT i L B AOMHRRE OF BEATEXA WA the
manuf act ur €. I n”sonme alternative enbodi nents, the conpositions of the
present i pwepdsitionsaay dobstitntetahethboderoogestant farpheaydephesicor | yophi |l i zed
dosage form Fpeeze-dried or |Iyophjiljzed 5 dosage forns are ner al

noan to_d ssoPYE D] S gnGreReRbl: Sire i gh hdh 9 RRNROTNOE AR SECCDN ¢
vater or ap¥n@ateRisdd ! sitdsre B3RS adecfiRURe,| BRddARe adhIARE N pRBAMHX
network of water-soluble or water dispersible carrier material, which is
inpregnatb?QmﬂﬂhﬂézunLHﬁd@k@pbihmFF pHaNnH?ékacallf@?ﬁﬂ&ﬁagengﬂﬁﬁhmﬁhis
case mapt i ne or ,a pharmaceutical .y acceptahl e sa reof . se.dosage
For o ar e uRT o rbo Rk, ™r nERBREF SRR | A RLP IR R | e
al one, Or hyBROBHIbHASE GREPACHREMMET Ruldll, Omciidkemardi kydosdlordi! | Veplageiicss as
described herein) to a solution conprising the carrier material and a

sui t abl e ByiroeHeride, y eixpartajozipe ey drouhéoridss ufetiahydresntisgsiyideehlogidenesnd

R N G i

dosage form of Stibsityre es@oitotanise Bhitabit domuse Sihnthemesrapdsitivms 06f ahe present

phar maceut i cal | y,a(fcept abl e sal i} t hereof can be fornulated as a tablet,

pi 1,29 oz BWERIT inelydg dut gy pplimiied ©r AnmeRigph calorigs, ammonium gaghgpitgys
embodi ment, sty ddific AEREAY JoMGRh BRrat NGO, HR3AGR LA liuhNErREesent
i nvention addiYi onal y conprise one or fe p drmaceut i ca Iy acceptable 20
exci pi ent grpishgtrags afid tdlebasarni nder s, di sintegrants, lubricants, glidants,
etc. known in ihe artb di gui table.fi I%e s include, but are not.limted
to include | actb8le pRbadimepl dle GPRAPIHoNs Yl PLSFACIZEYION (8.9 Sganyaising

Tabl et oseemidfih© Phed)@teme @hd Bhardrelifpel indL & PLASHE swéctdirs te. & Obdgar)

m crocrystalline cell'ul'ose (various grades of Avicelt, Ceolust, Elcemat, 25
Vi vaced t , onbagbeTaigar diee. S kaethtroanodimyrlr teygenueyitioas plithsguesent invention

Lhydr oxypropyl cel | ul ose (| ow substitut ed | ow ol ecul ar i.ght
iyt oy oy oy SRR RO TR TG PHRRR S Hho ehYSEREF i MR alsshelow
Cheni cal , oMadndcog€hBHfikbE.0m Svtier Bhbudinkdn)the Borapediic by kiteprbidhoBRentsadi um

car boxymet hyl cel | ul ose, carboxynet hyl hydr oxyet hyl cel |l ul ose and ot her
cel | ul ose(@@r ico@PTivies  mepHinse Pheyadrbsiac @0 gussiepesiv) canhp diotlylsugdestidr i ns,

mal t odext i ar i fi r ' ' '
mai 2o ot arispel B BESTpEnaREls, it Th R RSSa bOB O S0 kB
phospb@t eusiogbedan repiydegsnsyzhas ploateampgle aal edithouplmiphat esomatty sdcefarin
cal cium sul fate, calcium carbonate, sodium ﬁj gi nat ?1 cal | a&;en etc. Certain
enbodi ment 1%ymég%iﬁxf.r§b agpakiamey potassium acesulfame, neohesperidin dihydrochalcone,

cyclamate, stevia, sucralose, monoammonium glycyrrhizinate, and mixtures thereof.
These "sugar replacements" have the advantage that they do not decompose to form

products that attack the dental enamel as a result of the bacterial flora present in the
34



WO 2012/ 051333PCT/ US2011/ 056004 i nsoluble filler, water soluble filler, and
conbi nations thereof The filler may be a water insoluble filler, such as
silicon dwoxpt#s51333t ani um di oxi de, talc, alum na, starcRrCTREBI1/056004

pol acrilin potassium powdered cellulose, mcrocrystalline cellul ose, and

conbi nations caonprising one or nore of the foregoing fillers. Parficular
wat er - sol (oUE! ArTT ractfhed G en wht by ol vt oL L] P gaﬂPha SoRH o, i n
certain ephodiARMS alsh B QFble FbUSASEmplidit 'S} ARBeticS UAH AWSot TRNAARRded or

dextrose, gal actose, the corresponding sugar al cohols and other sugar

al cohol s, uswacdsalomewip podductsondi esohedigations.oThusama spaetiioncapbasimsegeiphrd si ng
one or nore of .the fqregoi fillers. .Suitable binders include, but are not
i ced ¢ eomparrts HErRRA e il eNspifr e SRRl Hogidasctl b

dext r ose, adRUASSHS anPinGtchBPiHS@ntaNh Wigh sabdingy Mubiehd for gkirBplt Rad whdyer been
used include acacia, sodiumalginate, extract of Irish noss, panwar gum
ghat ti guhinitatien. loager sprg afthe bugdsy stodacemgnts daeerihest pewict ul ose,

met hyl cel | ul ose, pol yvinyl pyrrolidone, Veegum and |arch arabogal act an.

Ot her agents that may be consi der@ihl onsetagiomsder certain circunstances are
pol yet hyl ene gl ycol, ethylcellul ose, waxes, water and al cohol. 15 Suitable
pol ynmeri ¢ bi nd&hs prasedtunheention peovadgslagd,anfalsyine cempadittat amnrisorp tb@aireup
consi sting of hydroxypropyl cel | ul ose, poyvi done, nethylcellul ose, .

hydr oxypr ewﬂlawcraWCéQM Hiceriadle c%ftwle?sv yI £ PRITBEEE cpBPoatery PRIk des,
pol YSAEChRLEAES in AfRCkAbo@nBhE af 0PI dsa®UBfm SALICLA BYE ADLRI 962 Ban BOMH UM
car boxynet hyl cel  ul ose, mcrocrystalline cellulose, dextrin,

et hyl cel | thedeamn ofjellmuich(e.4.i spluttbng lou sespensignsanuclyasm shpgraneyipirp pyénded for

20met hyl cel | ul. ose, net hyl cel.l.ul gs ectin, . PE ovi.dgne, pregel atini zed
starch, ol Sufisgh, n G % B REet B Gton SRS s YRR Aol ade
di basi ¢ cgt aliMRiNELE RYBLE&AlI IR ashIm el E bk RAAPARS &g dubiMgaah&ercl Pub@si C
cal ci um phosphat e, al gi nic acid, g‘i{droxypro )yl cel'l ul ose, ' '

car boxynmethytosell déviesa. chil svainembedimeripmiltchiifieid] foumuplktior sgmprisesc iseistd i nked
carbo Y nehrg)éie?se lcloHll P3H sogi QI%HGSV\OI?I rln rlrjllar?ti ieopn %)O(I%I‘?)la 860 rv%ﬁ{ "Ser 2215 ef%ltlsgisnat €s,
f or mal dehyde-casel R, celu 0Se,’ croscarnell ose€ sodium crospovi doné ?e. g.,
cross- | i nkedrip&ed yarkiny! pyrrolidone), mcrocrystalline cellulose, sodium

car boxymet hyl starch, sodium starch glycol ate, starches (corn starch, rice
starch), and niktcertas ¢pkaddgents of the pyssent jigyantiag, dicapPNBRSityn sontpinyiLe

| ubri cant g, . i ; . i . T ! ryl
Fumar at o, TRgPHE PGP ShE B e MR R WL ERUG & RO SR SRR

St ear owet Gquidnfdrm ceh tee but 1semce dfmidaintol anrelixingn exsawypetodasd aforsatict sbhiteongdfi dant s
inclu col | oi.dal, silicon _ dioxide, tal.c, and m xtures thereof n-Limting
exan_pf(is Bicoidngpydcidi M it RECIHE IMYGRUSRRAOMCYST, S¥et 88 P%F]ﬁ%ﬁg@wd%as; c
cal ci um phnspNALR usthYHE BRPadiBAS G F3hs MTHRRASRRAL BN IV HERhSwir tHdDasi ¢
cal ci um phoSphate, cellul 0se, |actoSe, magnesi um carbonate,

m cr ocr ystea! ispeipt e¢fersl to siegonaerdratddy guenss phapredibn olersuamarn suger subitute

2012/ 051333PCT/ US2011/ 0560 exanpl es, of, suitable qglidants..ing¢luyde

col I oi dal "&P9c8 i RiAass Py i v el By o R _ehxgur%*%ﬁﬁa 2

exci pi ent glchMGlvbélencdD By drailBolic sbiufioh @stehddd 1 61aPGicy Shdhlal e nf§ldovhose,
colloidal silicon dioxide, talc, starch, sorbitol, cyclodextrin or

conbi Aat i emgddeteflaviringnageahe Asniediherginsa "suspensil’ pb enprepiptioh epfdidingal ¢ as
anti - adhegi nt ...l 5 .enhodi S he. i -adhering agent. | s
Ml uded ROE RV EB ok PARRRe TRl Smat WERIY RN 3Rl e
Wi t h ot hetvhéhah® deitexhibig adhia s edgiat bR kslubihiey. t Akhdrich can@dskfingdy. make I n
ot her enbodi nents, one or nore excipients is selected to |imt or avoid the
f or mat i onUBIGEHERCAHET.JYBIge} oushorawations: win contaida 69-¢ P HatqrgHempls er s

to the 10 ' a. C | ryicul ar  f.or :
conpos 11 5t ByuE B ZHEBORAC ool SRR bl Erinio U ARRRIRh P,
conpodind, irebgoraminlcfdvaier iagdiutile arprebeapefhdoranssankdttbe fikomtd the winrpesition.

conmbi natiqn of two oy nore different conpounds. For .exanple, in_.the present
i nvent i on MY GHER NEF Y TREE MaK ﬁég}ﬁg%@w G PoRsRdrdpi Hsthe SRERPHIAG Rl
exanpl e, LRalasef (RMprodchemvERBACIsNEn S HIRES hre HMSRIAORHUE thd S¥jRRLLORARE I act s
fromthe 15 efficacy of the product and increases the risks of other side
ef fects. Hefinedxaklpt example, iteivasonianeplaidd ubatswhem dhsinadleotfhepriphymicsdrogical

effects (e.g., lactose-nmemanti ne adduct has an antibiotic activity).
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The tablets of the present invention can prepared by various nethods known
inthe art, such as dry or wet granulation of the nmemantine with one or
nor e exciwoent2#05a33320 descri bed herein, by conbini ng paPCiraiSes 166¢60p4 i Si ng
memanti ne, such as granul ates, nenmantine | ayered beads, etc., with

extra-particul ar excipi.ents as described herein, Th i crogranul es .or beads
of memant PHECRRE-HBIC %P%eﬂ%@bgmuzﬁf&algo%g%am@abaéﬁlﬁ@“%mﬁgawwgpmﬂ%m in
the art. Lpy gRfHoal Bf ﬁﬂﬁﬂ@éeﬁ?ﬁﬁ%mﬁoﬁpnﬁorﬁfula{d&ﬁs RIrR% SMHINEIrtB Y QRARGASE the

pharmaceutical |y active agents while the other microgranules may aid in
di sper si ngre2&ck Heoaat inv ¢hcagent Deswiptings @ switeble foanelavdnsabwpriy fomdain t he

site of t absorption, .In so enbodi s, the splid oral sa f prm can
conpr | se UCSHIRBIRE VAP e he oA, BEAQ0S 1L HCHarE on COP R et b Bty
actives agggﬁpsm@ffpaqmﬁglst@w@iﬁg, 2609 d/ Fast Rel ease Formul ations of

Memant i ne The dosage form of present invention may provide a rapid rel ease
or i medi at e 30omppeitees ePntamifgncHBNtTh| thepilgplrinchand ghaifagsiagaay cilin

rel eases at 0 9 ti pnitially e i dosage
Form wi t 16 B ERRE R ud AhaRh, APRBE MIBCA T LRS! RAES Bbvirthed 3D
need t her aefudenfqrasxahpld aid eddhoet himithtton, nhardpsageid anthsyelheds davat oilseast
about 75 %t of pmemantine at 30 mnutes after adm nistration to a, WO

2012/ 05138%PtsyQsErremats ok oneils. eHoresisredEximes dsfivedron: plppgsniapsut 85
%M ofnth maRnti 30 m put e t ey sadpmimk StRAal a et in
need E%ergeg?&’ ﬁgwgﬁha%lg It ?%({]n %Oosftoﬁ[fé’ ‘rara[éltd hgg]s“ %Hgglé%t btggrehgr eiTﬁ@{_!lﬁl?r&en i at e
or rapid ropreastetiof flavmails invdudveanideoila cmaambin sHepkppyrnany oiftesgps nlimowhof n t he

pharmaceuti.cal arts. 5 Particuyl ar t hods i ncl.ude i di ate rel ease
Poat i nge. Mg Soverbaty Fhyais Ui ek SPuBTrines I5aYE i bes o

granul es, nangel QIESH abe, 68!FasRet AMBHS  caSAP DM 8SmoPbilPbtdnge oY Niwablly any
means for providing imediate or rapid rel ease of pharnaceuti cal

i ngr edi engspkitahaili amdtgrepepdibir frivo entfut Bavaautts inchide Haitgseehcnd inkluding appkage
form the present invention. 10ln sone aspects. of the present invention,
the i nredPat C%rpe?raﬁﬁsﬁncreePS%F?eeS%nﬁ?‘ﬁ% R BV e%%fn%‘ség“%en e"SP M of an
i medi at epleb&fs esseRR] kNG Q¥EHceastfa iRy Tdikénce OfaSplietyl dhsdiRe StHR§T eshdiREl OF
may contain other pharmaceutically active agents. "Inert” in this instance
means t hablagheh@br ess¢nsespiyst esprncel igeapplsecsemeptdnd rapppetrasieaeat Pewr vyefalct i ve
agents bu i j I 1.pi

ol pi ent SeTENE SRR BAGHIRGR ALl SRR & L FL BT o
di si nt egr anditgal {lasbdbe- aeki Agahgen! P-cifrhlaviemant Jimneletaner(sraape tdnton)) ke.

The core may further conprise agents that facilitate the inmedi ate rel ease
of moftint FRENVde ¥ (offini it or HEriectd (e arui TralFaXE £ JiekuB couIng,
nmemant i ne n i A g t i.Spehsy

pol ymer . We?ﬂggﬁgﬁ eh@f)rg1 \@n%é.hs(ﬂz\gq% ﬁ?%&%"i%@u léegﬁi ﬁ{uj[t ’ea%gr gl Og&eenal

di ssol vi neitiroy, mendbiion snivfurdshtberpo sehthei Ikee nHoway amichrtifieial boteyaflavonods
limted to, cellul ose derivatives, synthetic polyners yacryl.ates and
natur ol gl SFBREL GBS, Do [ stre YD1 SH-o BB e o Bl Yor e c oA |y
di ssol vi nghdcaram alafdl Ql@ﬁthlef nidyealps @ReMed! iAVERbIARCATRNth el HidSont A er@bR. NOt

I
limted to, methyl cellulose’ hydr oxypropyl cellul ose, hydroxypropyl nethyl
cel | ubbseFlaguntsxappe#ijilg to non-human patients may also be included in'the composition of

o 1.€.,

the invention, including but not limited to, yeast extract, meat extract, fish extract, poultry
extract, cheese and other dairy flavors, and the like.

Another aspect of the invention are methods of administering to a patient the

composition of the invention, comprising memantine and extended release forms of

30  guaifenesin and phenylephrine. In some embodiments, the composition comprises

memantine and the tannate salts of phenylephrine and guaifenesin. In some

embodiments, the composition is administered to the patient orally. The compositions of

the invention may be administered in varying volumes and at varying frequencies. In

specific embodiments, the dose unit is from about 1 to about 10 mL, or from about 0.1 to
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25 cel lul ose, hydroxypropyl cellul ose, carboxymethyl cellul ose, anylose,
dextran, casein, pullulan, gelatin, pectin, agar, carrageenan, xanthan gum
t ragacantWwp 2g1e20513)am acaci a gum arabi c gum pol yet hyl eag/uskeiaobq004

pol yet hyl ene oxide ponvinyI pyrrolidone, ponvinyI al cohol , cycl odextrin,
car boxyvin o] sodi um.al gi n pol yacr

met hy| fret ﬁi‘ir@ A ¥R (P B A 0 awennoaalm%iu #%ﬁ%u% AeRts> ORk 30
concent r afi o fff. thig H@d&hcf@f ﬂ'l@'d%sé’f?ﬂay ’\Tzﬁfy fr&n%‘%@ryﬂﬁﬁéﬂ&a?ttb QR FRYinR] About
20% t o about 90@6(by wel ght for exanpl e "bet ween"about 40%to about 80%
(by wei ghtldy. br spelodist crigsdimeansouthe F8gpemaitthgdoge mbpbt 08894 dapoutwk®d% up
45% 50% about 55% 60% about 65% about 70% about 75% 90% 95% or
about 95/d I'ncl udi ng all ranges and subranges therebetween. WO

2012/ 051333PCTM&pzddliné Qop@isiivuint toradiak@sh tathl 6ther active abBntONG Gs¥bABEdTENt
of the invention, the invention relates to nulti-layer tablets, such as

bi - | ayer hersindtosn alsp bpdoenyaigi msn soltlch@rahﬂlqsagw@m tigpleaample a5 pitablatyer .
In one e t t a | ease
| ayer ”glﬁﬂhgﬁ C]%l- teﬂﬁ R{ult %/%I[ed f%% e?st cg:rg(? cgsﬁﬁt%%ra %Otﬁﬁlg%nqg@g aaslgsoxg or

€. g., contabldn, RPcwilse wblm)r@padels tolracnyadhs@d;stmg/e‘lhﬁg@atlsetmradsmhﬁ)lspﬂcmer ei n.
In one enbodlnent a bilayer tablet of the invention has a hardness of
about 7, ¥t¢5, 8, 8. 5 9, 9.5, 10, 10.5, 11, 11.5, 12, 12.5, 13, 13.5, 14,
14.5 or 15 kil aponds (kp). In one enbodi nent, the bllayer tabl et has a

har dné®s of about 9.5 kp. Qrallymisintegrating Batngeifisms, a bi | ayer tablet of
the invention has a thickness of about 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9,
9.5 or 10 nm DOrallyi Idisitb%raltrimgalostdjssdlvtirtmtdometformhénﬁhdieapmib' disdltd:gnatiligless

nmeasur ene of 0, ecimal points are within the of the
"vent t ontiotets (GSTHER fioivaibudt S ¢RI G FibroRihe diui vherayer or
bi | ayer t ghil @linSAsRitionest AR ddtRArGhewitBb@ase 1Y ab swatehPREaldshg fRARNt i ne
alone or with other pharmaceutically 15 active agents. In one enbodi nent,

t he i medvaple Eleﬂ s don ageventignad aiphlstse oft Fast @agdiyngisabenratinD tabdetalgonlty 80%
of th r har raceut i aII a tlve age nt rein in.the
o oot ot B RS € B H PR N BR  Rer P Lppe &

adm' ni st r avdrabe-chimten@ B e mﬂ&npttdﬁembdimadjnat eSucal @ﬁﬁ@ foam@rdlffsr frapabl e
rel easi ng about 90 to about 100% of one or nore pharmaceutically active
agent confradifierpl fapdets imthahthey, aresdesigned todisigtegrde By dstolyqomhe densag r#fheiut es.

|0 some_ eqhAdRAlSyed Bola R b, G9bAARE shALeL: SOARAFRE BOH I

exci pients, inclu but not limted to~silicified mcrocrystalline
cel l ul os ew@eregco,mﬁmﬁﬂa) s ckosaaiseed imlsﬁe&t&demmda&é‘r BbsaBoligrm antkeegsuess um

stearate. .In one enbadi the total | f the i dj ate

rel eadd | ipbmGdicafipp s ég%e?ﬂ‘t P@ﬁngéﬁsﬂaﬁaﬁ%{? @ﬁ&e lozsnges B peopyts g,
about 120,9HlabRPAVE Jadt B ABRAPEutkA thalbts, a’&QHtOi"éoaﬂEg’by @%ﬁp%@ﬁ My, about
170 ng, about 180 ngy, about 190 ng, about 200 ny, about 0 ng, about 220

ny, abouta@B@Om@ram@murm@¢®(h@T(mbmungeﬁﬂhﬁgmﬂ@bmmteQB@dmgge@MDuﬂmeﬂlng,
about 280b abqﬁ ’ %8 , or about 300 ng. In one enbodi nent, the
i medi at e $g$8?“’ MY 4fng menantine and one or nore 30 pharmaceutical |y

active agents @¥heQRPQRFidnl @ﬂﬁll?%ﬁﬂe%ﬂaﬂﬁg amvlef {GOT) Y& adiifttr pharfacdutiehl
hydr ocodone bitartrate, acetam nophen and pronethazine HCL i s capabl e of

di ssof¥i nagants ln%éoegﬂdrﬁalﬂqe%fs% %gbpe%tP%oN@ma%ﬂSérﬁ%f PAEl. e PPULHR and
concent ra% ?395 t {} @ uIBp 8 flﬁtré E&Je{)y m%g}plo}laﬁed Q)g eefgljeﬁpe n tﬁelp Et%r%{'yt In-a

subject i ron1a nlnu
for all purposes. Typlcally, such ODTs contain a water soluble polymer and other

conventional excipients such as plasticizers and emulsifiers. However, the ODT
composition will depend on the particular pharmaceutical agent and the desired
30  formulation propertics. For example, the formulation must be compatible with the
pharmaceutical agent, and also must provide the necessary mechanical strength, taste-
masking and dissolution properties. In further embodiments, the ODT should meet the

FDA guidelines for disintegration (See e¢.g., Food and Drug Administration, Center for
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WO 2012/ 051333PCT/ US2011/ 056004 30 m nut es. I n one enbodi ment, the

i mredi ate rel ease | ayer conprises about 12.5 ng nemanti ne HCl, about 121.5
ng siliciwoedizisessacrystal line cel lul ose, about 15 ng cPoTaseeiob@se

sodi um and about 1 ng nagnesium stearate. 5A variety of known nethods and

et i e R TE RRE L D e

exterior 9007\‘)05&1”}5@3%&931 td'%ﬁré?l”%f%ﬁva{i%ﬁ%yw td LhgpRgent JoBnd/oerihe plicped

with formng 'ata by conpressing the powder using | ow conpaction can

produce i mvedlict dismédgeds evithin albat 49 eatonfls eml 2thsecondsp beyi dxivmple WOhin about

specific odi ,an effectiv unt .of_the tine or.a salt ghereof
P medi 1 8 as aDee R HE5 b, AreEnghos RoalBony eBfopap dediih

wher e 5 hes@¥h@)90tetHdBASE QoS 100 sERNEs, BrNQD REdd]iRNATVEBGRML tagdbs
agents froma formulation is via a controlled rel ease coat i ng, an imedi ate

rel ease | agdkpulyamgssitberabetiveemntidnaredyiogquivalent it dmarsidiate ficloase raopaentional
controlle I . iRy | t exanple, an 15 immedi ate rel ease
| ayer can b{ee%ggcgﬁ@&agmlﬂ%}%sgaﬁgg}?gﬁéﬁ' a substrate wherein another

phar maceut i cal liyscagd enbodigents, ths QIDT of play gt inveAti@ointluded e atdlsoRde:
matrix. Where a plurality of controlled rel ease substrates (e.qg..

mul ti par t PRIM&E.e? §9BPBARON AL QIR gNgIe IWakrssolubhh pplygiery, a3 Corbinating ofjke)
are ipgor | ' t L Sii de- -
compolnd. AP pEnl e R PR RLAAERE pBor SaTLOR A WREEREREL: o
20 anount palymemnnthdi mbe be ebahsethoeralyt disseang forsaldtionh ef defpreenginyveadsona
powder or. nul ate within the capsule. Alternatively, the gelatin capsule
Pteel T calltHBocBAmE Y PRI O FrlPa A YivEs sETheyioro Bmcranlie s B
skilled i Rath@ offds. I BGOSUNARS RE W dterOidi@le ?bi}%ﬁ&@h&é@imn&aﬂ dissolving
incorporating an inmedi ate rel ease side-effect-reducing conpound into the
uni t doseforBylatioos udi thg preset figeertive mrpuntiudé, buedi ack linvledatwe it

effect: 25, reduci conpound in th nit dose, the erience of. adverse
et fects | Rlding AR BERSL G b, RediRorgROFen T UpTHREE, SUFT Fofied

al lergi c hp@eky@md SaIkfosdS l@uﬁixkyjé@gyl diflfilbsd)! Earbddyaakiiil Ngollusdses icBgulede

t hroat, abdom nal pain, unusual bl eeding or bruising, skin rashes,
sedat i on, a@t#Ee @éﬁw@éﬁs icsHulogy agasip bustrgeyamelope slsrban. i asanbpudasn, ggletipe

significaptly redu . [N Ln.a f e invent.] . i layer
or bil ayep&{t%lb F%& ’ ?r%%gsg%& SO SN %ﬁ‘%ﬁ%{?ﬁ%%% %Q%lrr%%%é‘i%&
memant i nepalRethglcaonglyodl] godlyeiyeare okrigerpotwimpyli pimelidvnbe pophatyiaglesiidlcal |y
active agents, In one enbodinent, the controlled rel ease | ayer .is capable
of reflasFHgedsn 3@“?’8%.‘6&& LOVEBITS heSOBRE or 2lgBiete: phBeracElic i cafifly

active ag L (! e S ubi I : to
about 10 %{%Ehﬁggﬁl%\ﬁ%ﬁ%o@f@fg%ﬂ%@? YU ﬂoﬁgra%%tﬁ@%é{?%%ﬁ%éb%eg fHn of

adm ni st r gici water-kolubleopdlemeenboldi dentulationemayp riter ahdue R0 e lte aboul 89%r (biys
capabl e of releasing about 90% of th e, or no ar maceut.i cal | ctive
ot s ar <l AL bEeRT Bt g0t ta 800 ePar TEh ) TR RSPy KT CEY e one
embodi mentsedaoCat KR! OB r ¢heR8RilAYAN AMBHTH b 8Sadté-AMRAL Warrl@ (1., b9e®
about 250 ng of silicified mcrocrystalline cellulose, fromabout 10 ng to
about 230 neytinlesiodxyd dweophpimsdywitlelthaObsle, afd alse abwprotert Somgorantsirag
nagnesiumtstearate(i and.from.about 0.5 ng tq bouH:5 ng stearic acid. The
cont rol | edM1BEPRAKE %5“@8?0%@ 'CHHPYS W HBBGt %%mf BOGEVgC BFS SRS IBhr i ne,
or about #et&dMhet @isilﬁe%aﬂi@l, OfaphheiNthtephfibiagetfs adI0Uls09 b0 fHghided afmouie 11 g

of phenyl ephrine, or about 9.5 ng to about 10.5 gg of 10 phenyl ephrine, or
about 10 eeMpgsitienyihepieiodedisimearatigatacsnts eych ap chivd ytarglar sadiym cdgipitese

about 50 ) ' i, - - : 125 gy
of “guar 1 engst SRR bl aRbober by g LERGRID noBiv i Hfheofidofll B ARRUNIAES
ng to3@boudlluléxe aid thé liguahftenedid core abgrihuhfon mixaike ghaisatiosuble tablet

formulation is known. For example, U.S. Pat. No. 4,965,072 discloses the use of a

mixture of magnesium sulphate heptahydrate and sodium hexametaphosphate to prepare a
granulating composition with an active ingredient, which, when formulated into a

swallowable tablet, exhibits rapid disintegration or dispersion. U.S. Pat. No. 6,413,549 to
38



Control |l ed rel ease formul ati ons can conprise one or nore conbination of 15
exci pients that slow the release of the agents by coating or tenporarily
bondi ng owoderymesassdng their solubility of the active agecrTdlS2E1as@bes of

t hese excipients include cellul ose ethers such as

hydr oxypr gpyl net hyl cel | ul ose (e.g., Methocel. KAM. or _silicified

m cr ocr ys&s\?[)l' Sheste (opasesn 6%?19\9»%%@&@1/ Tt RS ol dEise oS ogm

e.g., Kol bhfoisReoRRdpRALKIBE ScARLRRAAL IR D] IR FREDAET Y .gtes. an
Kol Léd adpaat CFRAM MR IBIAS S tdhaery.at d

met hacrylic acid such as, e.g., 20 Eudragit ' ' In a further
enbodi neniNo. at7, 12646 ote phmihKhoeutBecehdny datrparetieryedisclosesa domtegyhtingd

rel ease formis.antihi.stam-mne. |In one enbadi nent .of the invention,

Comos t1 SRUMSHBPRS BEHE"omS piEni RS B4 TEY il it pESEBARE end g st
rapi d ®l i gdcdad phikefvlQed RethaE Yirst UELE A thatRck Shee 98y @i atdignsg@nt
coatings. Such carriers include controlled 25 rel ease formul ati ons,

i ncl udi ngand amobyagip|Haronsias Fetont Mos 87 Sk%0dB H&r Herulesdpeqrponsted thecleses ithee

bow i el : ol ‘ . C
amount s oot o RpHE el 1pOFAE RO IRRRIMER, ot AERERU AR NSRRI iy o1 s
| n cert ai peresaddiare ptcrlutie BlnPOHickd asthnalogicarcaarial uskls ageohbimmia@navith

conprise a matrix that includes, for exanple, a controlled rel ease nmateri al
and anot hBPlymsripeartings dacnbaiice he disinfegralipint Iy addition. gy @f dlis disitiessntion | ed
rel ea o] Rhe et d I i (e : t
enbod;f@rren%%%nt e rrafthrtlﬁggllgls coyrrt:)draglgdgi%?@% {ﬁ%{l%oggﬁgb(?‘%?&%ﬁggﬁgﬁ eTSoV;gltl?nonal |y
over coat ethepiatdrcamteelomith pgytnkst can control the rel ease of the other

har maceuti cal act.iv e fram the. conpositiqn, In this.enbodi npnt
D160 | ovel s oMBHERS BHARRRIOBHE & MGt Ir S gaRienss e rn o8 0Ft hi n a
t her apeut i, nt@R8Rtal it A1 AR 3330 6THPRR AL T/ Reh QR iQels &Qnﬂfsﬁﬁfg%i riod

of tinme. In certiain alternate enbodi nents, the matrix i s encapsulated.

Tabl et s oforgapsiohese.gorttdétni (G Es).c rpaesist hih ogdlyc disgdvinp eflgisn(@ahs)béhec oat ed
or otE rwse ool oundgdfto rodvi d‘ﬁ t%hdﬁgfgf form.affording the advantage of
pr ol ohyed ¥R PN E; fortutatsd so thigtdhe tasieky memantige 13 Basks® contain an i nner
dosage and an QulsemcdOBBYENRARPANERrallyl MRidtairiig FBiAatidhst € thOmpRseht an
envel ope over the former. The two conponents can be separated by an enteric
| ayer t hainveelieremay gompyicsa sHpHemMee gt Hevasimgiagenttie maskithe Hsterd mRIRgHtNCt he

i nner co t i 0t j: .t 0 i n

ol case.  Eopotuiy ity tRRRel gk el ey RS Wi R EROLT RLUE S
10dri | | ednfagl ®s.used in the agally rijsisogpting i drgdigsodvide -fefrhelationsedfichegpresenpound,
in inpediate release form can be added to the outside of a controlled

rel ead® t HOFBEOTE oF @ PHHGRNCEteRINgG ¢lavapag gacty inaludsy, bt ae d9hiimigddan be

pr epar ed 1 XN {N i-t.h YATANALVA alLd or
hydr oxy pr g%ff?%gdﬁl% glg EFI@[BIG &tfé(’cfs s L fﬁbﬂ%a@éﬂaﬁﬁéé, %ﬁgg$ﬁ&§ﬁ§8ﬁg{l&%e,

ose ( HPMC) d 15 water/1sopr and
triethyl keaetatextrdSacinaltose) lavtost, glieose fmatee,coatbegnanarobeysqr Bysocmatled

onto the tahl et, cores. .The i diate-rel ease coati can al so be applied
ool g ne et SRR oSl BT e Rt i ey BBy
nmemant i ne,@adaA0YaR¥hBI, ABliuAf sdRRLAS esoafkiﬂl Qyéi_ﬁﬁéﬁéﬁ CORMy! TEYd aRIchydose

type 2910. Press-coating techniques are knownh in the arf and are described
in U% PHavoriugs agd gmabipsdonsihéred. i s 20herein i ncorporated by reference in

its entirety fgr_all r PO e The jmmedi.ate rel ease or.contralled
el ease dosagel PiPier BUCRAR B oriparn BEnb TR B RS FHE T GpRpp oG
bi - | ayer ethveaidEinclodel ©ht a6t ERsted thidcstaldeBY®Y (pplk)ab&LaRRAYdAy®BEmrry,The
first layer conprises a first drug that is an NVDA receptor antagonist, for
exanpl e, ABHERA) Giananyp aldsbrdm@innaien); caiflr i-sed-cira dlepion. Hmgy Nkt 1.4-sPan
anal gesi c . ' 0L bye, .amtl hi ] -
axpeat or acF e ERTRNG, £l QRARE TimoBELLLARIKE (vl W AhA AN yoping .,
can p3®vi de, pipptoaaahtvaadiag ervhimt vamiilivd (Viniina,tdieanh ) @r apd utih eantaddugg do{spidie
second dryg. over a_period whjch is coextensiv ith at | east about 70% of
the peri ogfu(tlé .ﬂg.vs)r_szﬁzb%ahdsl)lm KIS GhRCER: ¥Hler eﬂv%@l@ar,w BIEL PO ldes a
pl as ggnggnﬁ@ahémm Vhdshi decADE (B! ARRYL ARk RAESQbithberuby: SldeHydde-9
(citrus fruits); aldehyde C-12 (citrus fruits); 2-cthyl butyraldehyde (berry fruits); hexenal,

1.e., trans-2 (berry fruits); tolyl aldehyde (cherry, black cherry, almond); veratraldehyde
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I n anot her enbodi nent, the conpositions of the present invention are in the
formof a hard | ozenge or a buccal tablet containing sufficient flavorants,
pH nodi f iwo2p1si3seat i on enhancers, and/or urinary aci diPCiraseéionsagent s,
etc. that will maintain WD 2012/051333PCT/ US2011/ 056004 acceptable fl avor

whil e maxim g, the uptake of mantine (an ignal | ecreasing the

el i minat | @Wﬁ%& 41 ?@)@ﬁai-g-laftprf‘@e nct i yisong tqgne%hi %—#@é%tgﬁzlppten% (fpctic

The pH of gayg halﬁiotld@dg&ﬁageclmr Marfei@fin P € 16 &osfcM MEsHiR¥n ] ﬁr%oJ[aWe[}Hastkhf'g Sol id
dosage in artificial saliva at a concentration of 10% of the solid

conposi ti @gﬁnamdnaj'etlmhmdm|cng1btﬂa901pI-Ofofacetshhcamesmtasswgl Saindoflavdren dn other
suspensi on ee Fusayema.et al,., in i S | rpor at ed herein by
o br ence P RORFEn TR FETr s e anshieh Susheh < bEpe SRR BR R BT arRER: "y
include a thr 0®tne lsRIZIBM G the Tarttw 10 H@ b HEMIDS the presenf disblogdt WiAZGp&Gials theOUh
drop is a small, nedicated sweet intended to be dissolved slowy in the

mouth to pth@r ﬂrcﬂhﬁléthammg@dmnrﬁemﬁy b¢ inplusdgd in mgllsoﬂlsmi@ng Hetrtlatims Of gheal | y
f'“e to a %81%@ e?ir}{%lfer qm ahr?x }Pé]rp ‘&19 ﬂnfi'efa|t18§ NZRan&RUIn
abl ets h e nane ased i nal “shape

Convent i OSI&istaln@eZﬁj”llgﬁ@aﬂtllﬁgeﬂndﬁddlfe@lVefplf(q&tﬂld’Sgomh@fhuﬁﬁ}arﬁQ[Hsﬂihﬁeshﬁmmd,l ne,
an anesthetic, or eucalyptus oil. Non-nenthol throat |ozenges ?eneral,ly use

ei t her zi Y GeoPlndrd)-Sy 9*@%81118%0&5%%\{% 2895/9416%%39; theedisslesne of sdvet &
brandg, ﬁg@f i t horphan. Still other 15

vari et es11&18]{)1}9ﬂ%O@QFaef e)?&%%ﬁ?étlg%ﬁ%ﬁ pepperm nt oil and/or

Spearm nt as thesomaembmhmen@réldioeait}( &}solmgmégmiuhammgeﬁtl&rme&h‘smvaxwtmd abl e.
Most throat | ozenges be taken in m)gleB tion, .due to the fact .that

oul
some act i F&YiRGPE ?H’Pg‘e% 88@8“198“% ardoud PIEARENG. Rt SRRRSING n
I arge am%hﬁntlﬁ@(}ﬁé{ﬁﬁlt&fe lﬁybb%d bé’d@l%' &é‘@ttﬁa{t'h%lve I%E&P%étéc?%nths@fﬁ%tetrﬁés‘kﬁ{
| ozenges can doubl e as breath fresheners, elim nating odor-causi ng bacterl a
in the 20cemingh. The taste-maskang epataignmesksothicnteste of thhemgoaniosi by prevaetowr di ng

Cortah Spou PR BhBBRRR ey o AT Bal sehfe FEme EPRuleTal | o

addi tion f@nRlatioRs s BrdudBac, Slielr. a8 OURoWetin INIaetigd ub&d fi bRauBCERLcer | al
or carbohydrates including cellulose (including hemcellulose, cellul oses

25 wi t h dfemelatian, Glgakell] $m¢nt1f@sP®iwammu&Xé¢r s1{&0 @19849/aﬁh9|dh@10§m%@ﬁ ur es

i ncludin [ , ;
vari ous g@ﬁégt%rléés&g(ﬁgﬁda@ %gglfl k%rl]%l rnﬁé urn ﬁgét‘zgﬁﬁg?@% hogrsust
i ncludi ngnﬁ&frursailnbmw@tyethmec@wmj aaagscalmmsagmglyocampmmdwypvébglae

cellulose or the lik extran, .agaro agar, pectin, gi nat xant han,
chi t og%n, msthyt CRllylpsse |aalaf?1ﬁgre%% Stloge éfaéﬁm%ow Jethy éﬁ)is,eﬁql,ym ga%f%@t%r es
t her eof b / ich
i s her ebyg(l%n(?)girlplgr%aht%lel%@b;d ?lrélfseofl{eeﬁeé@&ﬁl\)%%%tgggl %Mgnﬁ/ﬁ&ﬁ%lbg%%ﬁagﬁ%ﬁqat e
that a rel@attowbbyt Highf turfémusatame forraymple betwécnpbottalicetd douas@arofitter t hat

s suitabl.e for. use, Accordin thesec'f c surfac rea of s
et er o REmyil Tl S0y st Y retigmySBe foaind o, My SSter RRBRBRLT

uses, thepspafk fshéh SUEHACEIRIRR JFBYsIIRYAcREEWRRR 8 gltne@ shch %k Ey nat
Ieast about 100 n2/g 50° WD 2012/ 051333PCT/US2011/ 056004 and/ or may

anyt hZﬁg WEBRDR ODMI@UVa;ng@l@ddWldr pongyfotracramychriscwatee selfiblsippbgnets tsmhnm hi s
range. cer the surface e about
07 s o PYB B SyproRy G P R MIRE bl e B Aot R a6 for o,
about S5 nRir abddhuls, Nall/ &c., 2aStdsohdIdTBOGmcadOLh 4D afidOfunatdial a2Q1A& g,
about 25 n?/ g, about 35 np/ about 45 5 nR/g, about 50 nR/g, about 75
n/ g, abolfg. 1 FodrertgE Ko %g)/@ragﬁéu@somde RrEulaes seibihsRicEs corepees
Such carr Vi S e he
carri ors GasEnT SehPfe 4aliak RRL S LALARCRERER. (RNuLEMARE (BRY sl
conpriGe fmﬁah;:dmeldlenfearlc:phn:!;phha,smagne@mhuchrbtglaad)ngéslmﬁ citrhignaagngsiagent s
(e.g., alkalizj ng agents, pH adjusting, agents e ati on enhanci ng
agents, oRYHAYIeIRBIREUNLANIEH SH4gBesiuBPEOIP éﬁ&néﬂni"g‘h%ﬂ therealidi t i onal

phar miceUt' cal Lyt 6o &%H&%he%?eﬁly%%l’wﬁ%?orhﬁ?a%%ﬁ Lcé&ﬁﬁﬁ %‘cﬁﬂle tp‘ﬂfs'e{-hde
sweet eners such as | sona 1 ucose,” corn syrup, sorbitol etc.
or artifi mvahﬁaweﬂye merwdes wathachantsa orgd udihgmbutp aba dsnited, tmumchlhros éocusate
aspartane etc.

ot her  phaPASERIRleY §Ee: Poe ity gt Yéﬁfbg Ry ottt Bado et B S Y




15 excipients are dispersed or dissolved. In another enbodi nent the dosage
formcan be in a candy form(e.g., matrix), such as a lollipop or |ozenge.
I n one ermwodnreAIs133dne or nore pharmaceutically active agemtus2013/08bosper sed
Wi thin a candy matrl X. In one enbodi ment the candy matri x conprises one or
nor e sugars extrose or sucrose), l.n another enbodinent the candy
matrix is® l'irag ?Srl%fgtewa? it 1573 0 GPRBINGFOn BSPT PR S OCHA &1 x
i's subj e%awe%&ﬁdeﬂ%lt@é FPMhul 80 R h&ﬁﬁ'o IPREHISINE N 6% Wi x@RpRUSHRSS MaY
be utilized; or sugar alcohols suitable for use with di abetic patlents

such as sabhittléh toraberhili by i eggtitt). bénwpieogmbbdlmeht@r thewaetastetssmagush as

h ) | f
| ncor por atreinern s 6 ufiGy: B o ARG HbaGRELS AT BB JR RN e

herei ns ThemprREANiliBASEeIBMINRCa}DEY 68¢ tskald fmasfe @itSsalhvitRIberkSit OF iRy be
hard and sl ower di ssol ving. In particular embodi nents, the | ozenges

of the pr é@élﬁﬁuris,nWéhﬂm@ﬁSté@TﬂW seherj Q@mp@uEeEnts Gyt be shied| taenAmPeoRTIserr

opt i onal c n i

gt ni o anicl PRRELscRt b REb ST BBy ot BRI B HED ARmBRGhS

car boxymehdepkdigg tothe pecssadinuemtioni reayomic gt disirntagatel hdthas entifoshingl ssts,
dextrates, dextrin 30 dextrose, et hyl cellul ose, fructose, gelatin, guar
gum  hydr 8%e3idants. beiferingqgsnts oy aploipH Ay cel | Ul ose, hydr oxypr opy!

met hylgel | ul os t ,

met hy}gel | ul osghe %)llgalgrlé?nmﬁg{ryet ?15 %?ne tycoF@tj%g(?ne%(iIJ gk(’%err Bleé/ovaﬂl

pol yoxyet tigsirﬁa@ataltkyélemel'(eoasted pmdl/wumgdat@db potigles qioverdartme, p/humydrernhaengl ycol
al gi nat e, ium a nat e, sodi um asco di um st arch col at e,

Soebi tol | SO 5/ ST FsHeR ST T 6B s B R ch QFTRAGEY 1 zed)
sucrose, hﬁﬁgmlﬁerehf fd&?&b%&lhéﬁﬁg ke si%@0F 'E}&nm%ﬁhtlﬁ%)’ﬁdrﬁélks tREHicIaRagh
conbi nati ons thereof The memantine (and ot her optional pharnaceutically
active i ngnddioersity) of shﬁt yépﬂtfemlaﬁlslngn ocetingi (ith presenti; athei presense f @ pbgprption

di spersi on .t herein uing ds kno rt..for formn |.gzen

add t | DnarngRE B e T SRARy SR ok e fioamds yo oo
exanpl e sufbr d@gbé Leaah tiRHRIRASSCadchRehdsiRuBfBTakd MemaRtaNCcer s and/ or
el i mnation enhancers (as described herein) as well as other excipients
known in the aft csm:lh asbasiygenthe hesorally| Gpiateemtingy@smylatipng of RIREreedt 40,
FD&C Yel | ello I ng
agent s (sﬁl\gﬁémnl:gﬁ tﬁe}fqlrtge Olr%v%%%r#ﬁo%%?ﬁ‘g? E.s;éso@(s)’l 5%%{(1%11%%]!31‘%\{0“

co- sol vense&pnd@oﬁ@fahinruj)oagmlsteeondi;l rect conpression excipients,

di sintegrants, glidant | ubri cant s uants, polishing agents,
suspefli ng ageﬁt @m%%g?@ﬁieﬂ'@ éﬁ lly (?1 Yln& togs opthigqupsent mvention

preservat j\ %oml?])h hfc%ht[ﬂ% g risedy dﬁésftlwz&g IR SemB i@t dtﬁgtcﬁatlng
pl astici zer actants, tonicity adgents vi scosity 1 ncreasing
agents. \Wdps tmcmrﬂtmﬂem@easm of Bld% ipgradientar Wuagbldipfastatére mczhgknbut(acl obt as
e.g., arrrrnlum15c e%( urin % acidjfication frag can be .coat ed
Wi th'a pollJHeR] B %hfo oRFIMEGr 21%50br ECoribgBTEl REPERRnG or
exanpl e adiél@étﬁf ﬁﬁ%&hpbaﬁm%hyﬁﬁhalﬁﬂéc mlékﬁylegﬁ}ﬂala@@' bibuBs epiRhallRddrdsiith1
NE30OD, or reverse entéeric po | yners such dragi't E 100 or EPO, enteric
pol yn%i s rbacaie, tEQﬂlWhgtrﬂteLﬂrﬂmthrCIMQGﬂefhbfé cm@tey rﬁmthy:l acatll eitras maﬁgr edat i ng

can optional i,ncl ud e fo

et byl el ratist Bt eReBRS, BRI BMRl-Belt bdd, M RERHY B AR dmpassycn
as triet hjle @htdradaton BO Itaégélh]sticmaeugiméqahnuldﬂ@uﬁw b aba@al & atdiu€ 30 kitquj d
Dosage Forms Anot her enb ment of the present invention COH%FISES a I|qU|d

cont ai ni népreafaplsbawd wrabert 1Q/st Frymdrn obrer gahediticat abawd tgribewtat W %.

accept abl e pha riher

about 11, for CKRRY bhBRneRy b opil s SAIBER A PAKE 1 APttt ©
about 3®. 5ma|y oab@u"se 8n ealBiflying. enadxoait ex@iplentaboliise8 hereid eouilsi Bl agdneut
9.0, about but 9.4, about 9.6, about ut 10. 0, out. 10. 2,
about 10. wcﬁ%ﬁs&a Sféutahzeawﬁ weiging aggys. a%wziqqﬂ@ ifyiRg rl&fa%w@ﬁ cdnt afianges
and subra t i on
can incl uggﬁ%{;\&ﬁ{o B&gwgﬂaglca-md% g?lﬁag;gg fagl%cgkapgex?ﬁ)nseﬁﬁzﬁ!:g&%?gt\?ogyg&gll

maxi m ze penodedrate] tgolyoﬂyethybnposlkyll @ﬂ&:rsof p@lyexmbﬂ@rct stenxadast |pnioxmidr

optimally have aS| c buff. r ufficient to, over
P ovi ded By TRl Gt oo g R o D . RS- Soor Bt Duch
that the conposition mxed with the salilva is retained in the above pH

ranges during the period that it is in the nouth WO
2012/ 051333PCT/ US2011/ 056004




and throat. Consequently, the conpositions of the subject invention wll

have a basic buffer strength of at |east about 0.01 mlliequival ents (nEQq)
base per woi2p12d5$333 from about 0.05 nEq to about 2.5 nEgCpars2anioseodose, or
fromabout 0.1 nEq to about 1.5 nEq per unit dose. The conpositions of the

present invention C rise a bpharmgceutically-acceptable carrier
conpri si nfl miawﬁ%é%teﬁ@g?h %%@é&ﬂ%@*%ﬁ?ﬁf dhe §§§1?Sé‘§ﬁrp@g§ﬁb?a@smmfove

phar mac eut.CahdpYes3BARP akhE wetEh 1SS B bE:s 'd,ﬁﬁﬁ%lhla' b, conposi tions of
the present invention include, but are not Iimted to, phosphate buffer

syst ens whi ch &r eomae pitsnatne gfibarhintsts othe ponphyidpoagehtharmegtnhdentigancan
phosphat e, sodi hydr gxi de/,gl yci pne buffer, systens, .and carponat e .and

o boon RerblsPhmbnn Mo ated 6t BRebeaf toRtE 5 ERER AN b ufas e
for t h.‘_S% Caodes i rh@nge ebndring, RESHE T dib%‘l@ﬂﬁabﬁﬂy af 8ishihasab fen bhléyf &méist ens.
O her ingredients of the subject invention include the urine acidifying

agent s caf@itaghveH vetcder aammaneawn Bhdor These dosecutordb pradegehan epensadirikm aci d
phosphat e ] G y Weldl hi. oni ot her ] i ds,
Dhoses e ACH! 8P RElb RS ORD) ArkHtye Th Al A g aNaR A6

hydr oxypr apyhieeddsyg! of ethk upeamateautitbpraotiectageast i, ahid cagdueenchent cal a
reactivity wth the basic agents descri bed above. One of the particul ar
embodi menPRarpggeubisally jageprablg gplt thereof.  Ahegq esage; formgs 1y perraredohy | firet

sol Ut!l n Q(fldiﬁ%tﬂe?@ﬁhn%ﬁti@aq .bt\l's?e i a%ﬂh@ Qfone,T&%é}h&ﬁﬁglcohﬁit{Eﬁivgiltl}’%ﬁbs&d to
solubilize t active I ngredient(s) and sone exclpients, retard the

crystal | i p@tr¢ addiobnad gave agenes es desctihed hemwimhed grlotduc tompising de carder t ai n
sharpness to 20t he tast aid in masking the | easant taste.of .the active
o od: enftey il and annte Solent ey balct” HRR PSU0% cPBONER & dinet ty

that will ggiissal 68 FQIRIRBS YrocBRiIrd Gy NP Nitli$es AAderHiMPv R uGnear
solution is"generally chosen. Hi gh concentrations of al cohol give burning

taste to the final product .Cgmtﬁgwi«{lbl@y?ﬁgﬁyﬁg@t ain the foll ow ng

exci pi ents: Sugar and/or sugar substitutes e sugar polyols glycerol

and sprbitol. Rr vatives |ike r aben ezoat es.and..ant | oxi dants
e Bltyl at e TGO B ol e el BT anE o ne nBRG RS i Ar 8 et g
agent s 30&halaatihdgr aghatbadeliellyadiepratat Rylk eeetfagih et Rmnakee! dsCa abid,
(EDTA) Flavoring agents and .flavor enhancers Col oring agents Liquid
conposi t i Bk legenga@r aypeldicprrtieulate atal BrePeEtoRor exanpl e, be prepared by

G55l v 0 2 SRS A U LB R 5P GTRRU o e
present invention additionally comprise one or more pharmaceutically acceptable
20  excipients, such as fillers, binders, disintegrants, lubricants, glidants, etc. known in the
art.

Suitable fillers include, but are not limited to include lactose (e.g. spray-dried
lactose, a-lactose, B-lactose, Tabletose®, various grades of Pharmatose®, Microtose® or
Fast-Flo®), microcrystalline cellulose (various grades of Avicel®, Ceolus®, Elcema®,

25 Vivacel®, Ming Tai® or  Solka-Floc®),  hydroxypropylcellulose, L-
hydroxypropylcellulose (low substituted), low molecular weight hydroxypropyl
methylcellulose (HPMC) (e.g. Methocel E, F and K from Dow Chemical, Metolose SH
from Shin-Etsu, Ltd), hydroxyethylcellulose, sodium carboxymethylcellulose,
carboxymethylhydroxyethylcellulose and other cellulose derivatives, sucrose, agarose,

30  sorbitol, mannitol, dextrins, maltodextrins, starches or modified starches (including potato
starch, maize starch and rice starch), calcium phosphate (e.g. basic calcium phosphate,
calcium hydrogen phosphate, dicalcium phosphate hydrate), calcium sulfate, calcium

carbonate, sodium alginate, collagen etc. Certain embodiments may comprise a water
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optional pharmaceutical adjuvants in a carrier, such as, for exanple,

wat er, saline, aqueous dextrose, glycerol, glycols, ethanol, and the |ike,
t o t her ebyof2ormsas3sgol uti on or suspension. |f desired, tReTAIS20IMS@0L1 Cca
conposition be adm nistered may al so contain mnor anounts of nontoxic

auxiliary. su es such tting agents, enulsifyjng 5 agents,
sol ubi I i zm«%a‘b%eﬁf &, W BRI %ﬁb a&ééﬂ%@lﬂﬂﬁ%ﬂg@ﬂf&f %‘bg RIgy ey P Agvddtfent s,
and the | hﬁ@lubfeoﬁll@fx N & sifiest AlokideS @i@dn‘rﬁﬁl b, ecalc%fﬁhﬁﬁ‘a?@td’rbﬁ‘ kaolin,

derivatives, sorbitan nnnolaurate tri et hanol am ne sodi um acet at’e,

tri et hanopelaimign @b@asman, aodderhé collesc, guictocagpeiing: cebl’bﬂ(bﬁ@dsncbfcombmpaom i on
such dosage fornms are known. .or. w app to.tho | | ed | t he
aren for ExaniEE oBL8r R RS ioteeing MLl PhE e AR iR e Bkt hi g
10Conpany wakasioliblc Ragars 1iidh s@shi td1€holsl 9# Seertain emboBinydhitd, QdstoiTbadédseNt s,
the liquid conpositions of the present invention can be in the form of
elixirs, Syetaps, susipsaymaneasalcxtions caalactasgb thiengpieasponsting pugacomqsbelst anshs
Conpri sin t S I t|ne
are poor| gth%u%l{%of al§gl§ol§r§§%hoéasrﬁirgﬁ éggmt%%,l%gﬁtol Og{h(lc} cgg{gg%tlggp%&ﬁg

or al dosagﬁﬁmn£Mﬁheﬁﬂayﬂmgﬁna$lon however, has several dlsadvantages such

as drug | osses during. hepatic first pass netabollsn1 durk@g enzymati c
degradati on wi ShitPle @d@s ipgluda. bubprg neh finnigd 40 s@Fgh: BelAtin érda@rﬁgvgh A%t her
rout of Of s, BATM SLIARE AARNE AAALLIY CRUAARYRE ~ ARCHUELOL0ASR
|nvoIV|ng transport across e micous nenbr anes xt ent rug

del i very bendepénbnle apacis, rsedﬁifh gdeopeer titest of [ndh ngss, l:pfanwgr gleh; ghattegurhhr ough
t hese nenbranes. The ilit a, nolecule to hr ou a

oo ane TSCHasfdwRe! Dy S SoradERiepidors pRaBEETulsir o SV FRERER: ent
to which N%e1ﬁn'£ﬁﬂ%ﬁﬁvm@ﬁ&ﬁﬁw@%hGOH%ﬁﬁ§&ﬁ§ﬂm?%%wﬂ&i@ﬁku&%xMﬁhﬁ&s%mﬁ&Ug i's
i oni zed has further been investigated h respeCt to drug delivery across
t he mnucousertramoireuregances niczpalyshylese pr@lnd‘élrytceﬂnlosehevajqessmima@nd)dcclmist ant
(pKa) pH of th u s_sur oun |ron Inits

e b 2oy Pl St PR oo P SO T Rers B 0BEL ' e ane
Vi a passi ¥ensthtihf USfomydtdxypapliccRalesy, dipdgidofe,t hﬁetﬂ?lc@l&ilbéet I apdidxpplopssi s,
onl'y un-ionized, non-polar drugs wll penetrate a i d nmenbrane. At
equi l i bri umhyﬂw@u@@hc@mmwll@&f@ll@lhmhepowﬁihymez @@dmrpﬂlbﬂmh@@d@ﬁ, LAfaeife
equal on e f i ves
passi ve d%%%g%?%ﬁ %%9‘§Bhﬁ%§?@§% %h @ﬁ%&ggﬁgg’ ag§&%phgﬁéq%%9F§&%%§% form
of a drugcehildsses m@mﬂmh glthylediil@as @slatihe liguRin ghneoss aguarbganh pthiydivxpropiie
drug. Maxi mym absor ption across the nenmbrane is thought to occur when a
drug 74 mswm?lme wthdﬁ@l%@%ﬁef RFCHN: B G poyiqdape, %?B%%‘f‘tﬁ}l?%ir?taéekﬁ 5% the
menbrane decr eagesAtnL NEEANENL of T o liAblZ HliMBaACT $RI6R dBRGE eNGunPne
my WO 2012/051333P US2011/ 056004 1 nfluence the extent o érug

absor pti ophczsphats,sdlbdmaac calcomsphuspibtadibgdmfe, tifmsworalcivaphogphbte, algtree aaid, t he

pH of the cal menbr anes tering the pH of the saliva can be
fone. by TR HuPPar Gy ame argrimeylcaliions, Sk, SaaPonmen Relitidse

i ncor por ag&gmhe rcﬁ‘dsﬁ'—lﬁ&éd ichfboRPhbth§lckHuldicsS GbATAS stehiarin bufch@idengksmsSyst em
which is capab e of achieving and sustaining a final pH independent of the
initiad pelgimter demaldchydersgye qeilahsm@oscarrnalbmrq@mm crgsi®viduaeelst2-No.

7, 658, 945 d|s | oses Siti or.de ] ents across,the o

micosa w ERPSTBERE B LIRE Bidrp fhel  BistR Gk RafAEH: ReBEBtihe nih e
initial phlarchNebdsis b@kdhSglyddddtc fstdreties Pebrh @farch, Bty §BrcREah@ehifurdsith@eofl N
addition, these conposltlons are cagable of rapidly facilitating 10
substantial |y Perpinefiag es#orlespbwit ledﬁbr&‘@ms\}@cla@fe%lcmwaratts NEHCHBA f or m
to it S un e u e

composi 11 Sumefy SplihDhcaryl FumpBBAC LA, ZhE S AL SKEED bibd P,
absor pid i oBteaidwes®t @ncﬁnﬁktugfs&hér@bft INon-lahiviul ckaBples edrsabyble atidhntt atdlinde t he

substantial | y conpl ete conversion of ne i he fr mits |on|zed ta its un-
15 i oni zé%il%arlrﬂh% daO%lgsdﬁkc aR @lﬂaseéngﬁre%rﬁﬂ@ indting cxapplgt 9f siHtpble ble

efficienthy,qRs ?I{clﬂ?(% hﬂﬁﬁ’i‘t@h shIEsITRIIRL @RS dbdst SHERR DhoPhYte! Mhydrous

i nter-subject vari
dibasic calcium phosphate dihydrate, tribasic calcium phosphate, cellulose, lactose,

magnesium carbonate, microcrystalline cellulose, and mixtures thereof. Non-limiting
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As used herein, the phrase "substantially conplete conversion of an agent
fromits ionized to its un-ionized forn refers to greater than about 50%
conver si omoab1tdseszagent fromits ionized forminto its moTiusee1z®e60DoOr m For
exanpl e, the buffer systemnmay 20 favor at | east about 50% 55% 60% 65%
70% 75% 80%, 85% 5% . or .99% conversi on the agent fro

ont zeq 1 GHARHIARS WP HLTINT HERF op I SBRE a0t v gnxt&lﬁ‘étﬂ%ﬁ ersion
can occur Wit hS&tﬁJ@@%&cﬂaQnﬁ' HehRe, bl hRWhHO RGN Wbswl%bﬂz@tall'ﬂéecélﬁﬂld%
"adnmini stration” here refers to admnistration of the aforenenti oned

conposi ti omiém@airs}irqomdn@nd@ftaler stgl;@bt mrbltmlocyﬂ@imum%CQmMamsth@fsoii hilm 25

oral cavit cosa of ,suit sites

i ot r 9 sropRty HEY SREPlan, S GaMefile vals” Mo S feinkefacdt dn sopite
nmucouss nephbadigenRf thd@ntilQ@Erie Abe MPududeAUR ithgWahtidliCOmakeomt hetheheeks
(buccal nucosa), t he guns (gingival mucosa), the roof of the nouth (pal atal
micosa) , @mbothrwnﬁgmg apfactitiipglixcdridthcerhii Prsinionsandhdpresied withipthettllgl ar
enbodi man&?m 3&(«; af orenenti oned conpositions conprising buffer systens are
30 adni ni STered 16 the subl i ngual mucosa, buccal nucosa, or a conbination

t her eof Imothiee cabpeidicnts, dac [ ad@Btexicipie@nd isosel el tmeh@ltsa;rl {hd)ld the
conposi tign for deI ivery of nemantine across the oral nucosa

conposi t i ERMEHAH A slinﬁ@ant(@) adeignt ieuscdnberaing haddvst é@ﬁna@ap‘f ¥ efﬁésc @plﬂ?o | e

A e G L R S L

f ol | owi ngreadtiomi $he gtricos) term teiduotd ddhy campound) also baliwlran diditier ccsmsmadg

conprisin c rbopate salt. and a pi carbonatg salt in
Che”bi nar S8t a5 aFedtpiab BEof RELBPOROC AT IR PRy EetearmalY Ran
about 7. 8¢pel %ﬂe@é@q{%@én‘ﬁ%noﬁd&ﬁﬁ fSin@ftloh NGaPdclir wathi f()?mulatlons cdtaififip! %In

i nst ances, bi nary buffer systemcan raise the pH of saliva to a pH

greater t h@m}d@d@cw&: fori cvth%tsmémlng(@u@efm)t h8ugt adduichorptatiof dstihdty don the

Cal i v ool B LGRS Bl R ofdBE T I8 MRl Aot (e

starting ﬁiénﬁhtlﬁéihdld(@ts Afthal "ofHe@bhij@ﬂB@ﬁchm&fécﬁs @W., tlaab@ Hemaht@ie AtRigct N t he
conpositions described herein, e.g., a salt formof nenmantine (nmemantine

hydr ochl oh@SoPéi)antléloﬁhC@étlﬁé‘)@e form of memantine, or a mixture thereof

The buffer Sys%gg’ﬁ frg &*lﬁ% g?’e@&qlifu&enﬁg o e§ kbd rgcgg\ég?ﬁ(gl.sgn&fl(?ds%ga}ﬁllg o

rai sing the pH 17 Va grea Irrespective of
t he start amgsyehl af dnya(bn wat gﬂaﬁulhhbls ofiaye nicnennting fwdth siysbemdrelepsipativay t
substantially all of the nmepantine fromits, 15 ionized formto its

un-i offf zed°BPsR hArcier harcPPeine ﬂ)ﬁféwks-‘ﬁfcf%@p% BIFTHEIPS BiF8 LteSiRRRlAteS,

memanti ne hﬁt@“y reliThedll, Wi | Qith 28 Hak | it af %{Zj@;%gﬁts a3 o%gcrgiég'hgwlﬁeﬂlé orm

Al t hough Bla5| ering agent’s are ty Int fer systens of
t he presenticrogmeunles onbeadref siciahtoke can bdmuaoetncmpslulat@hprr@@tedtmntghad:theds dic

agents can al.so be used t ad ust t H of th buffer systemas | ong as
e buf { oP el BPuhnd AT B SNl ot RN ROBE O 41% T oy PEDGYERLS ¢ han

about 7. 8the pharmadcti®Ns @cmib@cig@fﬁmhlkhﬁe Bﬂfé% eftrobRYENRE inely aaqwd%%érsmgnar y
buffer systens conprising a carbonate salt and a bicarbonate salt.

concedl r atheastivg agaghtobnefcase by sate ol @bsmatmmt th@ siteadf the @bsos*put@on t]maiomehe
final | d t d
at Teast SBBURTE Mt S LR Bl b irkle 2 PR hake, PelBueS o

dispersion of pharmaceutically active agents embedded therein.
Rapid/Fast Release Formulations of Memantine

The dosage form of present invention may provide a rapid release or immediate

30 release of memantine. This means that the dosage form releases at least about 60 %wt of
memantine initially present in the dosage form within 30 minutes of administering the
dosage form to a patient in need thereof. In particular embodiments, the dosage form

releases at least about 75 %wt of memantine at 30 minutes after administration to a
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25 10 m nutes, at |east about 20 m nutes, or at |east about 60 m nutes.
This typically involves a sensory and safety trial and error type of
pr ocedur ewvof20exidil33g vari ous anounts of each buffer systecTasaponssmvs and
then nmeasuring the final pH over tinme. In this way, selection of an

appropri at e. wei. ght tio.for each puffer system conponent n be easily

det er ni neB24RL | E‘?ed;ﬁllﬁ@\ﬂ/ﬁt‘?ri aéﬁ%%St Egput a%b‘f{é),f tgn?]@“ HRE 2t g@ianBtFS ¢dfbonat e
salt to 3Q4Rint@aReN8) £psftht inGRRd Rerddrom about 1: 10 to about 10: 1, or from
about 1:5 to about 5:1, nore preferably fromabout 1:3 to about 3:1, and in
ot her enbodi neht dflitiom @bthet metlRds adeatrthed Rereth, immediatdhe wardotletse slalt is
general ly sel ected from sodi um car.bonat e otassi um carbonate, calcium

Sar bonat & HRBRT G RT HERATEIHSR PRk dur i P M PRATIS R AT

2012/ 0513 8gicliabSR0thddPG0600de erbRdidte Nicfoasd N@aGaEH OMBhedisa! teldage SRGEMM
carbonate or potassium carbonate. In particular enbodi nents, the carbonate
salt is sbumadeiaelsarramaltipgrtion|atas| of crateeshprd hoadiets tslerse fablete sansalesy

sel ected M SQd] i L ASS| -hi t i .

b1 car bonaleo Rt I b5 AaP B T o AR Rk ERRERE R sn ST bty
Senbodi neirgsedid¢ie khowalib dapigarsatduticsl @adéanndusdrbonalie dedagp ddras sf tha

bi carbonate. In particular enbodi nents, the bicarbonate salt is sodium

bi car bonaPEseH IR -enbodi ments, a dessi cant - coat ed sodi um bi carbonat e can
be usegl. The a o] b LGar t. .U i e

bi nar ;F/@buffer g{;;étgglr% |fds g{r% gﬂ%&%tﬁt@%a% q?gmggﬁ’f itl(?@f)gﬁlt%tdgﬁ% aolrsga%g%lr?{/etggr%y pH
to a pH ofncalrotite ZaiBbomprevonted ifi ohic Eocanpf en abowtlia® felaise TOatimyr ever ancbren

ot her enbgdi nment s out 9 or.nore (e.qg.,, about 9-11), irrespective of the
Starting. QS HE GeRLaPh ST B, Mo doniBhaihes PHgieebftedy G s |
greater thgQrok, 8UAkah& hbhsanRURt 8k i ARANBLIE Bl bf BB HpBaMRLENEy ratio
of carbonate salt to bicarbonate salt is fromabout 1:1 to about 1: 18/, for

exanpl e f agiveadgsots but mayt corghiouphatmaceutiondlyi accopthlele axaipoaitsredhs ekeiprangsbout
1:1 to_about .1:2 . 0., L L. 1:.1.2 0 1.3,,.1:1.4, 1:1. 1:1.6, 15
1177 17 e, §uPgpe ke & Doy FoRtipots ABTURGER SCHIERPBIRERE sar
i's | ess thavor@ifits efatent® dnbieh@iRaINThOtoreahBoRRther scthpriscapdnds Migat MRIiGhALe rati o
of carbonate salt to bicarbonate salt is fromabout 1. 1 to about 10: 1,
for exanpthe imndisabeleasaofime@aniiout 5: 1, and in other enbodi ments from

about 1:1 to a : I 1...1. 2 . .
200 14 1%, 200 Ficbepdfardd yints an, hydighipte! giedse, cogting, memanting, can be
i nst ancescorhbided ovith fechtOsodubidelot walticradispeesilslt obyahdr. aWadtdpi soRibhopélymesal t i S

greater than or equal .to the _anpunt of menmantine, and the weight ratio of
Sar botiht oS rRY AN B honRIE Gp NG IHEHEAPTNE! 16 TS KBSMOMinelude, about

10:1, €. dput ake hot Rmited B, tellflode dedivhtiy&; dyntetit poynters tdn#- natural
Al'ternativel y,e to%e C(e)nt?)bl’ngéu amount of é%lyrnboenatpeozﬁ}éa?ts %gﬁ'gm@liacar onat e sal t
is | ess tpams.or Fequadanipde,t e apbarnsoloblempolgnternaisedind thee owdlyghiissolyirigo of

carbonate_.salt and hicarbonate 25salt to nemantine is from.

Sbout 1. 1¢ GBI o B grorent ngapop: mey . eag, bugare pon Midgto, gpethyl o

I n view ofelful&scabRydoxg6pRUfckRIIoSY S h§BRxPhropendRtiyR S %@Hulbgéfefhghfb&yé’th?l

bi nar?\;sibuffer syst'ens ‘cont’ai ni ng sodi um car bonat e "and sodi um bi caf bonat e.
Al t er Hat i vdlwosei hydmuoynrepyleedblotisereearboxymectinf ded plogg sareytescofdextian, prasgient

i nvention 31? are ii nargtbuffer %%stems con@ri sir?ﬁ a carhonate salt or a
bi car bonaP® W12k ROLWe SR> ST RS THY “2YEAY Sk 4 8Ereth At PUR: 85%Bach
buf fer systiamae45ongent Fb@eﬂ@ldn@r gigcslugolydiatied @xfdenalolymahylV gyivoldtdne S
achi eved and sustained for a period of tine, e.g., for at |east about 2
m nutes, Belyvaykelcgbelitcysloderiline sarbaxyvimdspolamest sadivm Alginnde. palyacadin

about 20 m.put S 0,.m.nhut es . .
005 053 3 R PerRimBleibmug s br “MeHbeR aTL SO Sosuiar cmbodiments 1S a1y
sel ec3@d tompnt@ativatdlthowhidessluble pas/nitagn €= formaxiiciemay babbedt209 wxibde; a
citrate salJt such as sodiumcitrate, %gtassi umcitrate, calciumcitrate,

A

magnesi uny &1et (P EciZiihdOh SRHRPIGRoEY 1natoeut A0BHEsIIREE B0°sdPY Vitigh): 4% a9BHobasi ¢
sodi um phegphatsu BbRasbh: SOA! WBRA3FLNBLE 40BNAPASYC B 3BSUKH%, 60%,

about 65%, about 70%, about 75%, 90%, 95%, or about 95%, including all ranges and

subranges therebetween.
45



5 phosphat e, di basic potassi um phosphat e, nonobasi c cal ci um phosphat e,

di basi ¢ cal ci um phosphat e, nonobasi ¢ nmagnesi um phosphate, di basi c magnesi um
phosphat eyormoralsassdc anmoni um phosphat e, and di basi ¢ amromiusaeplos®@phat e; a
borate salt such as sodi um borate, potassium borate, calcium borate,

magnesi um borate, and ammoni um bﬁhﬁtﬁy ae@ aEi:or bate salt such as potassium
ascorbate or sodi um ascorbate; anWtlaysted @Blefs sych as 10 pot assi um acet at e
or sodium acetate; and al kaline starch. However, one skilled in the art

wi || appreci at & phaemiedimest af thexinuntion. digl ipvertiogirelates tadnyti-lprsdptetsi c

aci d, bor LinaR tia 3 SAUIOLC 1R%hE enBodRREH G BRliflS: APt AP 61 OF: Ufeodsn the
buf fer systens of e present 1 nvention. ternatively, 1n strll yet

anot her entbddiment,, thchditaykf emblsy stoamwised: {d)e apr asmodiatbGelcasce ndyoon cat.e
ternary buffer. systens. conprising a carbopate salt, a bicarbonate salt, and
a third bEPHEPINggIEGaR{ne: hs (Bhf Ranteiadar A KYENLC-§-5 CYEHBING| 1 YeBES ed
froma metaliighd 4&ivethobhts hali8cd@ldinerdnphosphat e salt, a borate salt, an
ascorbate salt such as potassium ascorbate or sodi um ascorbate, an acetate

salt such as pbt assimbvdoenttacbitayes oblaiof deeimatetiomhas ahkaheneofstbant .

Sui t abl e t al i des .i.n de, .with i.m i , i.um oxi de. and 20
S um um o9t B e EaPe s ld's: Bolohere S ndra e ol ), 3B

wi thout | b tedtbo@lmer@NYheS Bllkyc@f taBlct rHa§ RGiaftincRhQFPIMILE © AGipd, In0f MGhéc aci d
known in the art such as those descri bed above. In certain instances,

t he blfl f epmbysiment, e bilpyirdeldctpichy ypritoa haapthigkness of dwnbdriat.¢, §ak 7, 7.4
citrate sglt.. @an sal t. i r. i.nstances, huf fer
system 25§’ ?:'gh%r ig'ssggrbgé %Igl%boﬁavfnél é%yﬁ&%%t%%@%ﬁa&%?&gﬁgg é{%aé”g?ntd, a%(Pp 1%2‘1 B%Sat e

sal t, andn@afie¢déms,Sadrementtl of ONRIceifi20 goimers withiretheBtdle odxticdi@vérsioanor phous
magnesi um oxi de. ) VWil e the foregoi ng discussion has_focused on the
abi lity of thelhefriadt asppets ohtheinyenptqn, $hg mykr lpypirt bilaysy bles GpapEpRs; 4
conversi o : = oni f i e it i vabl e
Chat the BuPPARAGoINsd BRLE RpIRHTNG mEmbRCORSH: bE vaASTher ppdeRBRE 0

t he eki entctok ®jpsir pni @r acbakmerth éheoinahediate aslaascHayereix aapdbds of hadedsufe er

system may, create a fipal salivar Hthat in.tyrn affects the nplecul ar
Sont i gur abhah 700 it rSﬁ”ZOr%fﬁ@wecO%a@rﬁtpﬁlWa&ewﬂy ACYRE A0 e r oss

the oral MIGESBMRHIITGrEBREn dbbul §td HdRe 10PARLEE RADWiRAbral RESGiSHEshdi ary
beneficial effects of the buffer systemare wthin the general scope of the

buf f er sy$t em embbdimapotictimomslidte ra¢ase thyscisidapable of®leasing about 90 to about
2012/ 0513 /.US2011/ 056004 . The. co sitions.conprising buff
oystems oM Be! QP RMOroRBa et otV SEaTao bR 1O da Bid Bugtin T
7, 6582045sWheE I hsout A6 iipaEat ed herein for its entirety. The conpositions
conprising buffer systens can include other active agents discl osed
t hr oughout t hi & gppki eabedimentsn thewo Moimediateo rclgfsehlayaimgamprecsopng or more
phar maceutj cal t.abl | P Hodi ; ln_c hn
Ermboc ment i e BPGEER AR o8 AR ' Higied SRR R eqtviosg (e FIO:
phar mac eutios@irmebgeassidiun® A CADipS 613, dig megmsiub&carapt | binald smbadimentditivat i on
wi th other pharnmaceutically active agents. 10ln sone other enbodi nents, the
ant i t ussi (¥ deyep geight of therimmediase edease 13y srftopAbow 19052 ebawt P8P Me: pydde of
sugar s bduf! 156z, §HRRdD bohME30AAL! Abtsie 1 X6 nfOUBAR! ilsh Mg, AbohiNEs0
present i Avent i on ?@’su st a%ﬁ%ﬂsﬁ 9 free gf al coh F%O %]g’l n sone ot her
enbodi mentig, atdue 1d0tig, ubait U0 caypbeittV0m@fabote20pmes ebbut eng,i aouldZ10s
substantial Iy 15850 9lg, B0 392! 0T b SN UWout 260 me, about 270 me, about 280
mg, about 290 mg, or about 300 mg.
In one embodiment, the immediate layer comprising memantine and one or more
30  pharmaceutically active agents a composition comprising an effective amount of each of
hydrocodone bitartrate, acetaminophen and promethazine HCI is capable of dissolving in
the stomach of a subject so that an effective plasma concentration of cach of

pharmaceutically active ingredient is present in a subject in from about 5 minutes to about
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In sonme other enbodinents, the antitussive conposition of the present

i nvention conprises a non-sugar sweetening agent. In sone

enbodi merwe,20t12181336n- sugar sweet eni ng agent conpri si ng fataisasiese@o4di um
mal t odextrin, aspartane, potassium acesul fanme, neohesperidin

di hydr och%cone, 20 sucral ose, nonoamoni um gl ycyrrhi zi nate, and m xtures

t her eof . minute}, some ot her embodi nents, the antitussive conposition of
the present i nyenikOfmGRITREAS Gfic tRRAGRANT Jcfald Xa;%?%’o@ﬁﬂri’s@s ?a'BQﬁ'tntlé.SOBlg
phenyl ephrine and therapeutically effective anounts of guaifenesin.

| n cert ai meotahene dblodiboeintld] .St g sihtificd swiovecrgsatbosiaellolosaf aicne 19r exent

i nvention 25 corrﬁri ses. abou bl rrg/ dose to.abotut 5 ny/ dose nenmanti ne; about
5 ng/ dose 3 ABsuts s Wﬂ?’&% & 0&1\ ﬁ%%ﬁ?ﬁsﬁysgﬁa or about 50 ny/dose to
about 450 ny/ dasea@ai Jferasim mdthbds 4Rl ﬁiat‘&falseﬁﬁgdﬂ)eﬁﬁﬁﬁdsto bhag advout Ugsi ve
conposition of the present invention conprises about 4 ng/dose to about 25
my/ dose ofmmpdaisteigase. dios instancs phascasieottthe agent alghg an c@Erppidosblehmmnt i ne;

about 7.5 . . d J rine;: t 75
o dose. ¢ SHBEIRE (8B fiaial OGRS IRDSWAFBIY D oioR OB B R 70
the antit G8&ivMe aCaRdasby | @mmEssinge thy @sedtr iudingnidvo ncobgiaptiés &an apr@diicel 5
ng/ dose to about 22 ng/dose nepantjne; about 9 ng/dose to about 11 ny/dose
pheny! ephimiediateglease of e agcobirpny/tioedmresitiHout 110 ny/ dose guai f enesi n.

VO 204g/ 051333(CT /sgyéﬁl?@cl%ﬁécﬁﬁ%, an cffocthVt S08TRt OF BRI mEHRAH TR Sit thd€or

antitussive conposition of the present i1nvention conprises about 19 ng/dose
t o about &ilimptdietercimsahdinneayaboedatéd Dngh dobgrdto doowxathpled wigtd dse

phenyl ephri ne; and/or about 95 ng/dose to about .105 ng/dose guaifenesin. In
Bome. ot hePEHSg el Or i mERE PSS 506 TDBESEM LRSS I8 piRboukfor
inventionyl £e5MFJIRETclRRRWoatki:, TR HASKIITE TRR st N8yer RBAILisThY ﬁ&ﬁ'ﬂ?ﬁl@ or a

phenyl ephri ne; and/or about 1 nmg/ dose guai fenesin. I'n particul ar
enmbodi nensat tthereefntart wysiopat dmsostreliednselesdse t ¢vatipg.es éntanpthee rixaonles oampr i se

b . 5. my/ b 15 /d b 25 /d f ] ine. |
cortalh oMRraaRes ey’ S Preonra caln BRUkHET ohY wRSful PGt Rt 1"

conposi ti pRarddc@ftichiie apivesSgftht iNiRBipoRiled HTR oS L6 IdEFERALE Reutlil GUR&ENAt i on
with one or nore of the group consisting of codei ne, codei ne phosphate,
codei ne sbluraite of kgrfradled delsese subptpriene; s npplipriisulsty fystears ingladivgmepeione
hydr ochl og| vQr I tartr L, 1.f | .Gl N odone
hydr ochl o%éhgge,s’ g%@o@%ﬁ@%&%@& reo@}]c?%)ro :;agé(;& ﬁﬂn%tah%aég%%ﬁé rag%:th%’gér ?léig,%)ﬁ)é&
aponor phi rglubiydr@eipoand dan teeacboeded g0 stht gzcldidnzapealt atie, indasiph@f db5

et hanedi sul fonat e, di phenhydram ne, di phenhydrani ne hydroch] ori de,

dext r et RBPHHNA, IMisdiats FRiEate MR tAg aF 8BR 6 iet. BB 3pREWNidSHET granulate

noscapt n Tk SR AR Ro. TarnRUTERE A echlh A mRIE MR B P o SO R0
ant i t ussi uemedinposidasohayef dfheepagsent Onavskiliddom pemamtrecenizes wsiddother
combi nati gl?er},l\gtEV% r%g nsooff i}lchoei‘*pglrg%irilé an Slrin\r/n%aiateel)r( eea(s:é glrdg-netffse’ct-reducing compound
into the unit dose. By including an effective amount of immediate release side effect-
25  reducing compound in the unit dose, the experience of adverse effects including nausea,
vomiting, other gastric upsets, skin rashes, allergic reactions such as swelling, difficulty
breathing, closing of throat, abdominal pain, unusual bleeding or bruising, skin rashes,
sedation, CNS depression, or respiratory depression in subjects can be significantly
reduced.
30 In certain aspect of the invention, the multilayer or bilayer tablet may comprise an
immediate release layer comprising memantine and a controlled release layer comprising
other pharmaceutically active agents. In one embodiment, the controlled release layer is

capable of releasing about 30 to about 40% of the one or more pharmaceutically active

agent contained therein in the stomach of a subject in about 5 to about 10 minutes
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20decongestants, nasal decongestants and opioid anal gesics as descri bed
her ei n. In sone enbodi nents, the nasal decongestant conprises one or
nore of twe 2grxmspd3sonsi sting of ephedrine, ephedrine sulPCaUS20180b@ds i ne
hydr ochl ori de, pseudoephedri ne hydrochl ori de, epinephrine bitartrate,

hydr oxya t am ne hydr.obrom de, propyl hexedrine, phenyl propanol am ne
hydr ochl o d é@%@&ﬂe%ﬁé?lﬁﬁrﬁ@nsuil& a?%t,fp{rz%m 1%&%&?%&%?@@86%&8% er 1s
naphazol i e@paméd&pfelrea?ihg %ou@?(}"%fathQ%h@(ﬁolr hﬂ&g gﬁllahﬁédegﬁelau&egcmwgé&g ﬁ%é ne

hydrochl oride, or xylonetazoline hydrochloride. n-certain other
enbodi nentdeaséd nhaboirdeminudes, aftcherabpdroingstatiah.gesi ¢ conpri ses one or nore of

the group consistin f .codei ne hi ne dr onor phone, hydr.ocodong,
oxymor phone. 1 B8P RERBITRAE L SoryToTTeB s SEse, IEn sk hatiars i
nmeper i gli Nghoud 50wk 3£ SMEificanficRXYEadiReccllulose, frdhl HOHE1 RO AMBGE 50 afg t he
present invention, the expectorant conprises one or nore of the group

consi st i ngygpxdmetniaphicdiloge, frammehent hicagbionates macaesyie yitasiipeand

orpin by AEAERLLTS L o Al s 'S EG i b BRI S PatBh b |
sonme enbodbom®stiag @ 15 Ay o idnlcphiive bt bbdut 7N mgnudal yingofphepyltEemeone or
nor e of th%“groups consi sting of acetyl cysteine, anbroxol, bronhexine

carboci st bt -Qig tuahout ddrRa<E rhenycphspica ot abME O-2mebia ot 10 e igselei ne,
mesna;n he i Iy St gtna Lopron C L i

there% . %ﬁﬂé h@ﬁ%tﬁg?&gﬁg%hpﬁ%ﬁﬁgﬁo lﬁﬁ%hgrégg%?mﬁﬁgggf%gﬁ%p?ﬁgp%%w
conposi t i compuigetdbent Homprto semit 50 hewdreantfencamdomdbene? nnighe abdbw @6 ang oftan be
a natural fl.avorant or artifici flavorant. . I n_cert ai

erbod nenewiBneting: pras et inabiset Slp e Sifuiiar anbol 3 AL Baleiel ¥ mor e
of the gr iR rCARFREINNE aBbutaDL:S: Of duaifthdifipnon oil, peppermnt oil,
spearmnt oll,” oil 10 of wintergreen, clove oil, bay oil, anise oil,

eucal ypt us oi | Contgliasl o¢ltgseclodmmlationy eani ¢ompurise ofic rout mets coimbirgftiosagfe, oi |
of bitter al.nonds, cassia oi | e oi | range. oil, linme qil rapefruit
o1 Sha gRapBRSTpac 8% teplpiauss, SR dura FbSCHng'on kPt tgplirS
conpri sesdefieasiy fMiresofbilitheofl thyidcties 98AEE TSl bf theyd aRplients ISSNEE,

pear essence, peach essence, berry essence, 15 w ldberry essence, date

essence, Btllorerotheresishme dydioxypropylseatindceclbiasa b er Meteacsb KAM) ar g8isifeadr y
essence, I - - ] . pl nce, wieapsh e
casence, 0L RAREN fuol BB PRRBR R R T AEOCE, KONREPOT
present i aivepdlymars dnldecopolyinicuskdsvd ot onplasiilaton aednpthasiylig aokismol bye.d.s an
oral dosage . form_|n sonme other enbodinments, the oral 20 dosage form
i ncl utfes BUErBS NF30D i mited to pills, tablets, capsules or |ozenges. In
sonme enbodi nen : . tSi td | et
(o T some ot Rap L R dFIek T PRy e Rl sl B T g e
di ssol vi ngeldast nfiofrolis) antihistahiner émbodi embodimehhef ahal indogmge chmpnsitisnsa
| ozenge. In sone other enbodi nents, the oral dosage form.is a tablet. In
Some. e HERECTB Ot TR B LI AURIHEH B LSk AT £tPd SN JEpr M o
or multi-hauersaeh hakingt reléa@? SRy MR oredFRAAEITE Bhﬁh m%iﬁf%r ﬁhmﬁ@t&oﬁﬁ?ued

e

conprises therapeutically effective anounts of other pharmaceutically
act i v&5 agealtase formudeiranai mebdingr femerxadiphe misrashcapselajedvdshiveryrsystemns. ofhs

tabl et conprises an | di at el ease, | ayer conprising,memanti.ne and. a
cont rol | et e SRaB ray B adnded B N5 Bhadhopnilib ekt bl CoTae i e iibn s
I'n yet angiffiefeneiohrdt died®t phinewhh esRioéd AdéaRterfetrst he oral tablet 30
conprises an inmedi ate rel ease | ayer conprising nemantine and a controlled

rel ease | ayer EbfgstispmBodmeats thhseBRsEiANs @t 1y ot fospge Agaherd cqmprisgre
enbodi nmen i i en, i di I I . of e
Cablet Tupther SAE HONAE. Bk ScelaTROCNEIR, 8, AL, HONaBR o,
t o memBnt pa@matdutisolde aitiver agambpoch. grentos prévide | comadlled ercteakease thayaheof the
oral tablet conprjs&saguaifenesin. In certain other

y

pharmaccutica tve agent). In certain embodiments, the matrix is compressible into a
tablet and can be optionally overcoated with a coating that can control the release of the
other pharmaceutically active agent from the composition. In this embodiment blood

levels of other pharmaceutically active agent are maintained within a therapeutic range
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WD 2012/ 051333PCT/ US2011/ 056004 enbodi nents, the inmredi ate rel ease | ayer
conpri ses phenyl ephrine. In sone other enbodi nents, the oral tablet

conpri seswanoiznseddat e rel ease | ayer conprising nenant i R€TAISA13/06@04 r ol | ed
rel ease | ayer conprising guaifenesin In some ot her enbodi ments, the oral

tabl et conprises an.i r.el ease er c r|5|n menanti ne and.a
Cont rol | oS Foicaisged é’g?@? ntb‘FlFmifb ﬁ%@?ﬁ‘éﬂb MEBhrethgt MatIx is
embodi mentgaptiifc@ral tablet conprises an |nned|ate rel ease | ayer
conpri sing nenantlne and a controlled rel ease | ayer conprising

phenyl ephri ne Eameguaumemé@iﬂnnmnng21cmnmn@ugnwﬁdmhﬂhh@emhan&mmmmwx¢mn is
in the for&iof a |ti-|layered

| ver conbeStise oinbride RS TRt ad? | Bhadt W eBtunE 3RS pOiR el T uliblesd °2°°

conprisi NgctRME Por BRUINGHIOL MEItaBIBAbIBERMI €l LontaAftdnVRnag86age and an odtér Ot her
enbodi nents of the present invention, is provided a nethod of adm nistering

any of t hdoseepsempencahgheliasier bejag ithiedprm pban eeelonsarngh thst fosmeyat Thenva n
dth
need ther ?QIBP(#]%H%&%&%% dr%@%&' EON ah%gte?%q%tk W s?t%e%f: U1Ie dlSt &15'1{1%@? ttllaﬁ n thgeh Ry

enbodi nent, her

i ncl ude bebmasin add Uicemitotlig inadrdeckiyoneht’ anpassCiatgh into the dubderBOmr ctbﬁ&r
enbodi nents of the present invention, the conpositions disclosed herein are
liquid doSayelledimsclaysi rFOgtC@fl@aﬂqdne%e%%el@?ﬁ% they Gippelp saR abyothaye migroghout
100 I ot her enbodi nents of the present invention, the
dlscrb%eda%gﬁ%%§%¥lons 20 which are admnistered to a patient in need

t her eof ar e sAbsd)eamgl anhpyrisingee ode-offiect ocduonge cofmpeanat, herm&nd:dlatasrgleas}:

anot her con ant not her n sa decongest ant , other o i d anal gesic
e hafoan SaR b e i B S O e oo Daducs, S L8
'”Ve”t'ondo&ﬁg RQHPOSSEMPQ§(ﬁﬁﬂh@'&%ﬁ%@d ﬁb%ﬁﬁ0®9rh&ﬁ&ngi1ﬁaﬁmﬂﬁwngﬁﬁ10f
anot her active ingredient selected fromthe 25group consisting of another

ant it ussi pelyvanbtyretidelec dRY&st aXB?2 anthtboxm@ladlmd@wn@elssear(ﬁPMﬁbtéltmir

opi oi anal esic or er .expectorant. Jn certain.other enbqgdi nents, the
et hots of CagrrpsiyhARBhIH REEL Bt sl R PRl A TR TS ng
anot her as}srag« 468ty ®ntorihd thiblat cABOt MaE imRicdiaus &ldtse COMRT SdnnPs®BE applididr e of
t he group consisting of codei ne, codeine phosphate codei ne 30 sulfate,

hydr ocodoHENE guIptsicRating pioghss i ths a bieadeconkisinoab? Bhdnew pight Bemppincend
| evor pha”?bO/tt%f Hefhor TRRSN nyh SR AN GLhYRERalo XY PRI8TE BYALQGMQ | de.

oxynor phone

techniques are known in the art and are described in U.S. Pat. No. 6,372,254, which is

20 herein incorporated by reference in its entirety for all purposes.
The immediate release or controlled release dosage forms described herein can
also take the form of a bi-layered tablet, which comprises a first layer and a second layer.
The first layer comprises a first drug that is an NMDA receptor antagonist, for example,
memantine. The second layer comprises a second drug that is an analgesic (for example
25  an opiate), antitussive, antihistamine, expectorant, decongestant or a nasal decongestant.
The bi-layered tablet can provide a plasma concentration within the therapeutic range of
the second drug over a period which is coextensive with at least about 70% of the period

(e.g., 12 hours) within which the bi-layered tablet provides a plasma concentration within

the therapeutic range of the first drug.
30 Lozenge

In another embodiment, the compositions of the present invention are in the form
of a hard lozenge or a buccal tablet containing sufficient flavorants, pH modifiers,

permeation enhancers, and/or urinary acidification agents, etc. that will maintain
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hydr ochl ori de, met hadone hydrochl ori de, aponorphi ne hydrochl ori de,
beechwood creosote, benzonatate, canphor ethanedi sul fonate,

di phenhydwearenreans1izBphenhydr am ne hydrochl ori de, dextr omeCharspéIans6004
dext romet hor phan hydr obrom de, chl ophendi anol WO

2012/ 051333PCT/ US2011/ 056004 . hydr ochl ori de,. carbet apentane cjtrate, .
car ami pheﬁCCéa'iaékﬂ ffﬁV@? WhYS R }naq@gd@ﬁﬁkﬁé)f FRBERE 2%4%%9tlogﬁf1¥1€mrﬁaémg

In certai f,QliiRGhatRRUERNLS ofhBeaRENRHNAf thadrRisE AlLn TR iI0F8Sch
adm ni stering a conposition conprising another nasal decongestant, and that

anot her 5solakddsagiebongest batlcteomped by dysammgdhe sardedwhgd herghoalsabunsi st i ng
of ephedrine, ephedri Sul.fate,. ephedri.ne hydrochl oride, pseudoephedri ne
nydr ochi of it S ERTEph R £ SrieRBRENHIR 8 SR eristie PR oS S EF SR
propyl hexssiiidie or RIGRNiSK.ORSEO Fagiyema vy diIOGhHA-Qr WHRh INERARPS@IH Mgeif Wy at e,
met hoxam ne hydrochl ori de, naphazoline hydrochl oride, oxynetal ozine

hydr ochl ofdference iatifsadnfieiity 2ey alhpuhgses b c Al ngrticidar corbodongat srret iaglgde p leroat
hydrochlo[izggeomcou]]181,0 ertain other enbodinents, the nethod of
adninistréild% conprgses adm ni stering a conposition conprising anot her

opi oi d anal gesiActhrastdiobrale anoblgr dap & d sandl, gesdietepBpeétSinigdodao dse nor e
of the group consjsting of codei ne, norphine, hydraqonorphone, hydrocodone,
oxynor phoRssolyed, slophy i the fragwth 9| lubrieass sryg pirers, imMtstrdoHesyek of 4he throat
meper i gli n i r i ts,
he. st hod 4L G KR o g com Bl e R bR
conpri si ngaanatkbe rthexpecet brarge, based dhaheiamoigimat sbxpe dt@vantionabipeengesng one

or nore of the oup consi sting of ampni um.chl ori de, amoni um car bonat e,
acet yl oystisiied TanRuGR Sotably FonBil PraPeng g anieitoph el NROP bl de.
sodi um ci Noflrfenthd"tRiodt RYHAL endRt QI UtHRALSRBluconate, glPOHE o£ PRAM dBH s Of
the present invention include the nmethod of adm nistration of the

conposi t i or dofwlches. Sreaershbrands ehthiau lazengespaniaendcxtromegwdphane ol otheém some
enbod’ nt s tsuch co O@k§i0n§7are‘§ bstantiaklﬁ f@pe of su ar. In Pther
enbodi frent & 1CUEHAHCY Eﬁqﬁ% T2iGRE T MERDae PERRGEPE PR A)UPT SIREPNERDBET HEWNYSS,

such Comﬁ@édi&ﬁﬁ).aﬂ%naﬁ lozehias tadd hlis@lal 311 ablce eEMObt thlda@ engdsiihs@debe taken
enbodi nents, such conpositions are substantially free of both sugar and

al cohol .  in modetaoreducatonthst faelr thatrbryas wetincsingradecny eetddtbei hazaidonsie ithcl udes
a met hod &%alﬁdﬂq d%'ngﬁrﬁ@& hy ﬂlrgé aglloﬁl%!s.o slggcaﬁgengp el SMfoal@ridy V\EI%SD&%’% §orﬂleneed
i conposi t ugar swee

t her eof , erein suc I'ONS conpri sing non-s eni rng agent.
| n certai throdtHefengedemhi doribieSas tirbeth FtkshaiRrsS liminasing @dentdigingdaoteria Gngid ses
one or nore of the group selected from saccharin sodium nmaltodextrin,

aspar%%ne?“ﬁﬁ%assiun1ac¢su|fane, neohesperidi n di hydrochal cone, sucral ose,
enbodi ment 5. ¢ Ho it San PEREmRe () LeNpERISLNLaPlng g the I IREF, S, o
di scl osedcaopgses irhicansystadlige pdtuleset ("mac'heedertdie rspafific whnbbdinensuoly also
utilize other forms of carriers, in addition to or including mcc, such as but not limited to
fibrous material or carbohydrates including cellulose (including hemicellulose, celluloses
25  with different crystallinities and structures {e.g., varying structures including solid fibers,
and addition or including fibers or the like in various structures such as web-like
structures and/or other structures}, including naturally occurring celluloses including
Cladophora sp. Algae cellulose or the like), dextran, agarose, agar, pectin, alginate,
xanthan, chitosan, starch (including potato starch, shoti starch) etc. or mixtures thereof.
30  Suitable carriers are also disclosed in WO 2004/064811, which is hereby incorporated by
reference. More specifically, it is contemplated that a relatively high surface area may be
of importance for a carrier that is suitable for use. Accordingly, the specific surface arca

of suitable carriers is normally at least 0.7 m*/g such as, e.g., 1 m%g. In certain uses, the

specific surface area may range between about 0.7 m%g and at least about 100 m?*/g
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WO 2012/ 051333PCT/ US2011/ 056004 conpositions conprising citric acid,
edetate di sodium glycerin, nethyl paraben, propyl paraben, propylene glycol,
sacchari rweadizn3godi umcitrate, sorbitol, water, FD&CPCEAISIA,1/056004
artificial cherry flavor. In certain other enbodi nents, the present

i nvention ipcludes a nethod. of 5 adm nistration of disclosed conpositions
to a pati 805 manBednythimeewithinghis ras walih ARSORI B C QS {FS Sitthg this

therapeut i@k ! YroefckgobleY ¢ RN LRbBHInRRRNYhE ARG raNHal RerABSUD 7Cab LY
effective anounts of guaifenesin. In sone enbodi nents, such conpositions

conpri si ngbatdun’/g, alghidos en’te abtis 0 85/gnghaloSd megrriouns m’ahebeuty mytdose

to about 15 ng/dose phenylephri ne; d/.or about 50 dosge. t @, abput 0 10
g/ dose. oUY afeS 5 FRETLs R b fopt e dk-iBRLe2s Buih By T ieoAgoin 45
conprisi Ngh’gbabbut /50 nirgd, Aot t76 @bHRULbR 110/ MOECande Bk MDdut ADOUHLY /I &

ng/ dose to aB_out 12. 5 ny/ dose phenyl ephrine; and/or about 75 ng/dose to
about 125cembiaaisensghericole nduhrcarniers aying segthartablebodfeae rcss mgpidpclude any
conposi ti | Sl t. 15 ng/ dose to about 22 ng/ dose nmemanti ne;
about 9 n%?%g(ség%(g)g (ger%g‘%fe%%%yer%/ dose phenyl ephrine; and/or about 15 90

nmg/ dose to aboWhe ldLngey dOSk: uatitehesntion tompesd aicmaatinein eanbadiynents,
such conpositions conprising about 9 ng/dose to about 21 [ dose menmanti ne;
about 9. 51¢HIdiEs @bEPtEMo GRhaNgIng  AgANEO §@2-p HEFIZEIBh REHE: I&ﬁg’%&ﬁtl&%cﬁgﬁn@t?

9/ doge ! BeARAHEn LdminbB 08, WHAnl CORBIMhrioh Prralr, A09LAELPEHRAL! RRonafSUCh
conposli tions conprise about 50 ng/ dose nmenant | ne; about P ng/ dose

phenyl ephphareacandaldy aaiyo ugeritf0Thy¢ahds €o2l0germic bave shminclude swebtensonech
enbodi nents, the present invention j(gclgg}?es adm ni st.er. Qg t he di scl osed
conposi t i Bh&rB ta BREPIeifo™ W HBetP PR SEFIOMWMET A HHE L SHEOEIT SHE & e
adm ni st epQdy@sin@ doAliuth, dQRAIGC! AsPArtahit, odthetn apadi tieNcive tiABredReAGE fOorm
is a tablet, caplet, |ozenge, and wafer. In sone other enbodi nents, the
dosage f ofmeisnting, optenhidy nthof parmaguiticdly zotive Sngredhentaas descnbasidreciol dnsk

enbodi pent s,. the compositions disclosed. herein.are administered as a spray.
T sohe oP R aBeRER o ARG B SPGB By B B SheB i fufte .4
adm ni st ecgfdyaSrm (DPS eakriOl suchbisiangUiplopfop16nchad. iTRBne kMbERRNObMEST more
enbodi ments, such sublingual or buccal formulations are in the form of

di scret e ohaplaequicelnpetivei segnivepditpried andinprpehamalixot epncaembedimsgglent s
as descri 1.0 0, i t S r ] such
di screte %r%gcgpg g{a:&lsx éac?m?resgg P gélglelﬁﬁoger %%Eg%ﬁ%sdleﬁ%;%rotqas?%ogﬁb(ﬁ)éc]ii%ﬁ%tﬁ{:rs, t he
present i ambodibent denqandy emtan iaatigdrdsdevinattianphisd hodee §04 phrtiealareaidyof
cough, said antitussive conposition_ conprising nenmantine, wherein nmenmantine
is T e??eas BUTPapi $0CcA0 PHEC Sieflalio: EIEERIRTOAVEY BT hiSEYE 2 KBFaie Y caa | y
effective hliogd | %ﬁ%rsalb(gho@s R&t&NFor! IheNGRA (fﬁéﬂﬁ'i@ atieMQ, such as saqrbitol or

2012/ 051333PCT/ US2011/ 056004 Anot her e Odll nt 1's an antitussive
conposi t i onnfite] mighaborentplafedc oOgler swhecwirs) swelmanttha espastames, sas@tbsea@i dl y
at the site of absorﬁtgi on anaﬂgg\ngerei n.the conpasition is.adm nistered as an

oral  dosaB ¥ haceH aBTEaR e CefsHY i AR JRIR DFUTPUILIGE 4GP an

ent eri cal LyhGoatpBsitibAPd&tribddhe&h I P QP 8hscaROBl PBPLSH aﬁ@@qsﬁai@&cﬁﬁhg,al Iy
coated tablet is a multi-layered tablet.” I n sorre other enbodi nents, the

mul ti25 | agemey be hardrand slower disaeledigt abl et conpri ses, a pH dependent
pol yneri c out eF nost . adj acent to the

| ayer: .. a first ,nner layer .ad
but o most | ayer™ DomsP R Chirogimenty tblete b tiBRbe Pl iie: Re
group congddtiom@ efenbtii®ehd ofics opfishdd phimaict@itallf eRhian GRE&lients, a carfersecond
i nner layer adjacent to the first inner |ayer conprising nemantine and
ot her act Pwfls: agncpcacia, alginic  acid, carbomer, carboxymethylcellulose, —calcium,
carboxymethylcellulose sodium, microcrystalline cellulose, cellulose, dextrates, dextrin,

30  dextrose, -cthylcellulose, fructose, gelatin, guar gum, hydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl methylcellulose, lactitol, lactose, lecithin,
maltodextrin,  mannitol,  methylcellulose,  poloxamer, polyethylene  glycol,
polymethacrylates, polyoxyethylene alkyl ethers, polyvinyl alcohol, povidone, propylene

glycol alginate, sodium alginate, sodium ascorbate, sodium starch glycolate, sorbitol,
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an innernost | ayer consisting of encased urine acidifying agents. In
certain other enbodi nents, the pH dependent outernost |ayer of the
entericalwg20®/050838ed tabl et conprises Eudragit L30 D 5BCTIUS2610/086004

enbodi nents, the innernost |ayer of the enterically coated tablet conprises

Ammoni um Chl ori de, |CI m Chl ori de, Sodi um Phos Di basi ¢ Anhydr ous,
Pot assi un>Plifls pies eléC@ tlelzes&?scwmse é@gacanmﬁﬁlwﬁayavar d‘d@‘ililalibh%%hat e

A utam c aglid), JERAT IRATEconMTHRINY MiRBastPhahe mRmehaas ¢ (ald MREhi ghioRg: 201 n
sone ot her” enmbodi nents, the present |nvention conprlses an antitussive
conp05|t|phmnncmh@ampnwﬂmi1ag€¢wa%)dssagmamwnnmcdnwﬁbﬁbeembmalWeﬁmglsuch

| d f di b
Che tast Brevaedihietuubie B5AR Sob%pi RobF e AR oY et AR PR &

glidan s, cfdigivek adtdescrivl BERNE cen AR b@@h&Hdanlsex ﬁfp(ﬂe iuéhtah@lmoﬁarm& &nfkg one
or nore of the agents selected fromthe group 25consisting of buffering

agent s, ab@bmmd@me@nmm@nhan@rﬁdamimrrﬁélna@atmm ¢rban¢esh (aagtepqrebed herein) 3 sone
ot her e”b%% 1*5%”c§tﬁer %ﬂ?plgl{ ng'k 9&%%@%@ %ﬁ”A %E %s&rb%ét‘inéolb% ”@38& sich &

| ozenge. I'n"sone d 10 conpr I ers,

di si nt egr aD8s; Reubuo; EDBICS YengCBarth&CeraMW e,nEIB&CSBBletlellF@&C @Blde cpttonant s,
and further conprising one or nore of the agents selected fromthe group
consi st i nauiring#geatsi (echagehiaek C%ﬁdt&)brlfﬁ%rfngﬁh%awc)eﬁ%lver&ﬁanqh eppalvents,

aci di { Ca&éa‘?ﬂﬁﬁagg&ﬁé direct coh{brgsgloha' Fmgfeﬂl%[ G ﬁnt %hdérﬂ? ‘tﬁlcaﬁitg,s age
formo es invention'is an el xir or syrup. sone er
enbodlnenbpmpmmm @bhﬂnngaﬁmﬁmrummﬁmdmglsgansugmmﬁaﬂmgsm@mm smbsﬂhmﬁnms

pr eser vat ant|OX|dantéﬁr bhuf f eri ng age! chelatinggﬁgent flavoring

agent s, ’&ﬁﬁr&i BISHYAEntErDERY 2BEHE-hEPTE 8|a§FWé’ BHXian e PESHFZ¢ e
agent s segﬁ%%ts NRIGQ1RASIARARCRLISROLAASEAGA, fTom the group consi sting
of buffering agents, absorption enhancers, urine acidification agents.
In certain enbSdicmehe lpzemgeelnplmégsemurmaw@mduf@anpm@gemﬂéslca ayetghounmbniumeat i ng
chron h.i\n,a patient eed t S, .

i nf St oPHRGeanyRRAkF RtiolReBFE et Eah s st R nD B sBru gl Reledffpking

In certai Boddnper |BEPRiFRAbSI hdrbia, R @sanplcianvabt inddlubRGolERS sacires fagd of
treating chronic cough in a atient in need thereof, which method conpri ses

admi ni st epslhdosamy FarragheNig |0c§§@\c¢rs,emm§| nolyners didcasgutiagiel Kthor BRfr ei n
such Co”p‘é’@eﬁé ﬁ?l or 3ulIRRL $uASLRASROTEGY! NEnE &%h t&’s@e nﬁaﬁhﬁ %85&&' n
ot her enbo t he presen Elnvention 15 a ¢ 03| ion conpr si'ng
EEerapeu:caﬁFkyom?§eﬁ$hub @ﬁewh?nﬁ% ﬁgﬁﬁﬁs@mmesa@ﬂﬁnypmmyhmﬁﬂ%mtabmfedta
erapeutically effective anmount of nema n adm ni stration
to a aygroxypraRd ¢elwerce st 2nf 8laststas pishal tﬁl%thxk%tg%tarﬁq? thyjenfeglysd of
sedati ng cognitive inpairnment and/ or drowsi ness. By
substantlg&L§Eg§§§%gng sedating effects, we nean that |ess than 15 about
30% or less than about 20% or less than about 10% of the subjects

adm nistered a co atlo of memanti ne and a first-generation an
anti hi stam ne &%Hf edatlon such as drowsi ness, For exang!e,
t he conp03|t|oﬁ@°3PrF PE@Eﬂf edV@WPFEWe@%Hb?F@@“ﬁSé iicheqnigpingssa

BT ety vo i BitcalivEahfibg YemaRhi, dha TRIL RERfle BrARALIRRSHLLAE. it
Z(r)rts) u 3st antmmpc:s?]ztlcdlehmmg pTI aﬂaeuta& tongboart fl écfos exarnplg frdm aboute. Htdherout 10, ?r

e [ | ses o} 0 ics
and_expectapathect BB ykeTs o Sbartd. gBeHEL aaubE Aottt e Byl oy

certain OD*O%b&ﬁ@ﬂ'a'Bﬁma; abdi® 948 GBHEES K amtont 100! WEut 360 RBoGeres, afbben
anti hi stam nes, third generation antihistam nes, derivatives of second

gener at i oh0 én@bohﬁ, $0.8ndmawut 4h8, mhkisive of all ranges and subranges therebetween. The

30  compositions of the present invention can include menthol, ethanol and other alcohols to
enhance flavor to maximize permeability. The compositions of the subject invention will
optimally have a basic buffering strength sufficient to overcome that provided by the
saliva and mucus membranes of the mouth and throat, such that the composition mixed

with the saliva is retained in the above pH ranges during the period that it is in the mouth
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25 del ayed rel ease forns, and anphetam nes and adrenergic agents and their
del ayed rel ease forns. In sone enbodi nents, the nucolytics and the
expect or amO0i2shisde guai f enesin and acetyl cystei ne an@#Crhisze11a8d0ayed

rel ease forns. In certain other enbodinents, the antipyretics and the

anal gesi cs cl ude acet anm nophen, henace i n nd m xed Cox-1 and Cox-
i nhi bi t or %ni ﬂEﬂatasC?IEﬁﬂ)‘Fe@f I he| somyigsionns a@wﬁﬁﬂ%@t RYFaTgR weﬂj‘zfﬁ?.at ‘E?ékﬁ ve
agents 30pi iG] YARAEOE KOlcastABBLI 9'@@trﬁﬂﬁ&ﬁ%bﬂ%’%E&Pg%eperqmﬂh@dl@%ﬁ?ﬁlm ne

and chlorphenhydranlne codei ne and anb I'n certain ot
enbodi nentlgut O rpEegeaitoult AvvenEi par umtdesdesr fomebogd. binHorteabpuigl. aokde

cough of alpatl éf d t her eof mh'%ﬂ nethqg co i ses adnlnlsterlng
oy ot 1 nBEdiiodloEt-onel i <CRBESHoRb &) 10PN LBRTLYE THGr MBI A |y
ef fects vep@dfﬁueéut@ﬁuy-meg%%/ 05138 3R ideg0 h LHpRakABAt fchilEhe@pRABIALL AR

anti hi stam ne and a therapeutlcally effective anount of nmemantine. In
certai n ofH&Mm.entlodinmees f Qh@’maémégwmn@bb@r dulign yyistomsr edetal 1an thy al

dosage fo i I o] r

i seo vi ngo Tt T ETRRLITA SR RER nERRE N8 LRAN S ARaPA bl o
ot her enbegitdmntsdichsaeh aOﬂhﬁdturdO@fagzﬂtsf of mndnhh?dfégw @wpd atihgdrbganr phosphate, | n
various enbodi nents, the conpgsition is in the formof any oral dosage form
di scl osedsaHymgydroxidy/glieing batf‘er notems;, md eybprpty aad, hﬁ%roge} Pazppnate, ppfic G

tabl ejg Of,GaRS uﬂ’aqtlcula use@ﬂeou%f) gfstterﬁi o g &Hni?o%ﬂtonk BY ARt Oﬂr@&n’hﬁw@ﬁ’tlon
antltu55| e conposit nprising nmemanti ne sorpti ancer and/ or
eI|nlnatlmmlﬁmhdm&ﬂmﬁ&Alpnhns @ﬂmhn@ﬁxbﬂmodhheﬂmméuanWmomnmme$bsmmne or

nore additi phar maceuti c active.ingr nts sel ed from he group
Consi o | ngH IO B HECHS S paun Gyl AR eRiiatt Birbmgate: Sodid

decongest gl Hhodjar! oREARBABRI BRkSohIGIE Hﬁﬂﬁ’brﬁn@@@d 88} &fiinol RiBUEH ased
conposi tions, the one or nore addi ti onal pharmaceutical ly active

i ngr edi entéthar @ pph'mdme dogting otichazs eRylesedlatbse oF eaélexmrepzalnmth}d reellulesanto

anot enbodi nent, the antitussive.c n.i.s substan e of
Phar b e PGS 1% e OBt S SRRBAT, e Rk ey AbRAbL bk ‘G P e
enbodi menbf th PertRtak bad6dMRnEANBOSI dlixefsyris.t her conprises phenyl ephrine. In
one enbodi ment, the antitussive conposition further conprises gualfene3|n

20 In anot her Ambeliinene, hydie-alkeholiqselutien @cﬁrﬁéd@ﬁ&tmﬁ ive Hegre srprThses
phenyl ephgi h , nd
guai f enes?ﬁglgorlgg%ag@ﬂe S?%?%k%l?blg%e g{%t en &nfr@? éged%?esgglga tt]{ ﬁ&ghdgt her
such enbodicnepitallitdtdnasfisupus picserve mhﬂoﬁﬁnshed)prod@cﬁppﬂoseie aactmuatn s]han@{esko&e to
about 30 ng/ dose .nemantine; about 5 to.about 15 ny/d
pheny?®phHicraste.gidimmagiiag thesmp ﬁ%éetet %fs @5@9@2@2@@@9&% @@@ CBRAICE difesi n.

I n one ermgggi,nent of the antitussive conposition, the antitussive is

sel ected fromthe group consisting of codeine, codei ne phosphate, codeine
sul f at e, hydro&hdhnemtmmmmﬁmmmmﬁnpnmmwhbd$aﬂvat@nphyﬂhmmmmmhdngedwnqg

hydr ochl ori hanol tartrat fentanyl, fentanyl. citrate, oxycodone
nyelr ochi oFPEEN o yE PRBIE PR BRIy PR 30 Tiehy SRRt b cle] S
aponor phi pgmiyasas i) Atifel ploggghwood creosote, benzonatate, canmphor

et hanedi sul fonat e, di phenhydram ne, di phenhydram ne hydrochl ori de,

dextrbﬁethorphémehdexnmmﬁelhwmphdwfhgdWU@ﬁaﬁmdeﬁschlophendlanol

hydr ochl ori de, .car be entan caram dIS scapi ne,
noscapi ne hydr §'&$ﬁr &Pﬁ&/a GESUSRh ﬁ@h{tﬁhﬂ keé’'the’sugar p(ﬂyoel g?ycer (E Sorbitol’

Preservatives like parabens and bezoates and antioxidants like butylated

hydroxytoluene (BHT) and sodium metabisulfite.
Buffering agents
30 Chelating agents like sodium ethylenediaminetetraacetic acid (EDTA)
Flavoring agents and flavor enhancers
Coloring agents
Liquid compositions of the present invention can for example, be prepared by

dissolving, dispersing, or otherwise mixing an active compound as defined above and
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WO 2012/ 051333PCT/ US2011/ 056004 I n anot her enbodi nent of the
antitussive conposition, the nasal decongestant is selected fromthe group
consi sti nyoab12a3inisdr i ne, ephedri ne sul fate, ephedrine hydrashéionsaes
pseudoephedrine , pseudoephedrine hydrochl oride, epinephrine bitartrate,

hydr oxyanphet am ne hydr obrom de, propyl hexedrine, phenyl propanol am ne 5
hydr ochl oPPR &@5%%9%# P T Tt HoRMH A& _d?%efnlﬁrwa@& saline,
naphazol i p&,Byduegh)ser sidero0%KkBlat@zhdlCalkly H-0ak! @ byt BhhahyiiRACH ne
hydrochl oride, and xyl ofet azoli ne hydrochl ori de. ~I'n anot her '
enbodi nensuspénsidre lidesitads thic\pdamoarpaisial campositinn ppadeidistamed gey alsoicenteml ect ed
fromthe group consist.ing, of codeine r phi ne, hydr onor phone, hydf ocodone,
10 oxynor PHETe TP ETb PEHEHIC FERTARy HO BPESoR brisne Mt Gy iy ine
nmeper i gli Nggenfe kbRENRMg ARAtsOYMARERARE agents, préRrARQLd) eTaveniOdédmBNtn@thd he
antitussive conposition, the expectorant is selected fromthe group

consi st i njkeffonesasiilermcetdicopedien catraio rfiyalededrip sisevaiveacetitaaysenslasate,

ant i nony i r , j SSi i.odi de, i CJ te,
Corpin by ARARESlhE Fobitt Safie HREnoRRERS ST, | H B8 oL O FlebiE

anti t ussi WetleaiRpo pidph@rion bid dogageodiths ame khuwhherwitldguppsiest, & fhbsykildet .

I n one particul ar enbodi nent, the antitussive conpogsition conprises.
menmant i nela i aft fIagtangle sessRepingim & hhameseuticah dctenecsaddaipPrbishEghancer

is a ffen ot i on enhancer. I n one such enbodi nent,
E(SSJ @"Oi]%%n}gg%%npﬂsa. 9 Sa’oedgtgcfft%mfgﬁ.

t he absor pt ancer 1s a ering agent which nmaintains the nemantine
substanti al | y Imvérdvesfoeorbmdoherds, fthe beind senghoritings aftiicnirsten@ainvemion can be I n

anot her enbodi.ment . of .the antitussive co sition, the composition
Conpr | ses THBIATT STy Vet g HE b LRt BEh e and t he

elimnation enhancer is a 25 urinary acidification agent. I n anot her
enbodi ment, the absor pti &onepasititns Comprising Bydter SypteBthancer, and t he
permeati on enhancer is chitosan. I n anot her enbodi nent, the

absor pti on enhaewerionisedadpas.neebilios iemhehtemanariacoopsrsebdid Bnagabencer
5, el N0k, 3019, ong. ANOLNGE 4GRS Al eflhe G LESRIASOERRSL Lan. L he

urinary acidificationcagent rs selecte t he“group consrsting o

cal ci um chdverdl diesadeaniayek,ustich ks alriigl ¢oss&odliriip Idpahio $pdtaiass nietolisth Adirthg
phosphat e, glutam c aci d hydrochl ori de, nethionine and other am no aci ds.

| n anot hefNZymsbigi deeradaten wadin e Ol derly and shpssi ApYRtionf tgcoukinglni atheat i on,
the WD 2 0 - - ' : rat] '

70- 150 nal el L B S B B e
of the antérbsss dicv enconp asdntbrames. aflther exaehti off stugatdelovery tikedapendemt i ove thel asma

Conce% ' a%)liro?)grtljeg ozgfu]gg%eﬂl%/cg‘lvgrted ?hr-gilglglcchegg mrerglr‘t)?arlte?.alilhg glg)i 1§cy gf Q %%ﬁeschle
to pass through any mucous membrane is dependent upon its size, its lipid solubility, and
the extent to which it is ionized, among other factors. The extent to which a drug is
ionized has further been investigated with respect to drug delivery across the mucous
membranes. lonization is dependent on the dissociation constant (pKa), and the pH of the

25  molecule's surrounding environment. In its un-ionized form, a drug is sufficiently
lipophilic to traverse a membrane via passive diffusion. In fact, according to the pH
partition hypothesis, only un-ionized, non-polar drugs will penetrate a lipid membrane.

At equilibrium, the concentrations of the un-ionized form of the drug are equal on
both sides of the membrane. As the concentration gradient drives passive diffusion, an

30  increase in the percentage of the un-ionized form of a drug correspondingly increases the
transmucosal absorption of the drug. Maximum absorption across the membrane is
thought to occur when a drug is 100% in its un-ionized form. Similarly, absorption

across the membrane decreases as the extent of ionization increases. Therefore, one may
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5 n anot her enbodi ment of the antitussive conposition, after
admnistration, the C. of nemantine is about 20-30 ng/nL and the T. is no
nor e t harwakolerose33dour s. Anot her enbodi nent is a phanusacieoséooal
conmposi tion of the present invention conprising the antitussive conposition
in conbinatjon with one g nor e exci pi ent I n one sqfh an e ﬁnent t he

phar maceutT UaNCCHREEENt Pofrgraberahfg @%m?%ﬁleﬁauqoaﬁ megoranep e 4l elta CAAYODT, a

hard | ozepggiterfHy B bKi dfthOfocd MY¥dodPmembranes! N anot her enbodi ment of the
antitussive conposition, the conmposition conprises nmemantine and at | east

one absorpti on Adtatiag der pH axfdhe badivalsorbstdonn byniwarng bufférssystiemal KaSi Patagt agent

magmost unB7 dasSRba it iy ettt BTaUN daraahe SrsBrSE b AyBRER ae:

15ammofi ugyseah RO i€ .caSdit $MIARSSRNAIdEsukTal @S h Eindll pI3 AstichBndRROsPIBifitial
di basi c. Anot her enbodi ment of the present invention is a method of

treating BHuneordoughincicase pansnaspsdl mbpreton. hdt.8oPaterioNpr 7.60 e adircliset eri ng
the antit ?gtﬁt)?\gs?tlo%% r’%?sde ﬂlé)rﬂ?g 2 en&?g%rggseﬁl%n&al %’u%ggét Utk é%u?f@? s§s§§r§ th?tn

enbodi nen ussi ve <o ered once

anot her s pfdduem)aoﬂnath independant oft ths sniviel §HFrASdusia0n that fadirphii ot argaen20
tw ce a day one enbodi nent, the nethod of the present invention

conpri sesp%rmﬁ _f sttr@fh i additieiolicss GAMBPSitieRsagie FaaRicopf trﬁédlgr Bsipting
i nvenggon l%b%taﬁtlﬁ)lw S le\'t,alc(g‘ﬁ%%l&hgf a8 activh e @ﬂtnfr&ﬂeltsfﬁ)ttﬁzgatfofmytot%?s un-

suffering Troma “coug IS a synptom o res romone or nore
condi t i onpnselldatned from t he group consistlng of coughlng sneezing, 25

r hi norrhea, nasal obstrUﬁ nasal gestlon rurijtus, .

hi nor rhea.  ar Fopytgaar 4ft b iSSR0 E ORI R PP O RSyPTFSPbI St il Stinal
allergi c yagoppt B by tldc'ﬁl aB§IrBidH 3ltesPhd &I EHCgl‘éét%P'iPatIP%b&ﬁ' 7‘8t 'tl?eret%z
respiratory disease, a cold, acute bronchitis, chronic bronchitis,

ast hmat i cfaslatoty th sybstansinbhcemplass ®NVEROOoH micmantion @Omﬁbsemme@m gs un-

St SEe s Toubiet Ry EF GOl Sne RO TRR Mo SRACS raplR e TRBERTL SDrtst i a

asthma, i fHrauith the nedthafes wathl STBSHAINE1E RNNSEBbjcBNRUIABLIeNi osi s, pul monary
fibrosis, pulmonary silicosis, pul nmonary suppuration, pleurltls

tonsillitis, cobgmserihsean, t,b@ﬂ)thraﬁi: 'sybstepiighhy, cepapleicenyeioagizan #gsnt frrm
di sease, ft% LA ii)r Ré‘ﬂn!"@&% R G QUAN, Fd gre%{%‘i’ttﬂ?&r ST RBL TR rsﬁéheopgf' ent

my be surteri ng om coug sul ting m one or nore proce ures S ect ed

fromthe ggau ﬁoﬁﬂlts 01z20 I&hﬁﬁaﬂ&i’@ﬁi@ﬂn&ﬁﬂ%ﬂ:ﬁ 05610@«41111}11)&) shesthuffty s@dterd may
bronchography and a bronchoscopy. her enmbodi ments, the nethod of

the pflse wor r%l?ﬁ%ﬁ Bout oP'toner " S 16585 7é?(y§t7ép/ 0,07 %‘gﬁqo%‘?%g%@ 8vaPtati ng
a pati ent V{ﬁf sﬁ&#%'tﬁ@ EntS ABRZ i %ionQbd %ﬁnofn& he &P{HEH%?HO%?md' 56! Q8ed

herein in coug IS a synptom or resu ts fromthe condition. 5 This
i nvent i onembodiorehtser thel | aoaveratoed doy mhenfowmmmnm@oﬂmaﬁblemmﬂhaﬂbﬂbwukﬂ not

be construed. as |.imti Those of .skill the art in light of the
present dFCBIBUEHET aphRedtt o A RISy’ Rerh g8 i Dty (o tnd

specific @ﬂ@&ﬂéﬂ%ﬁ&&cd’iﬁp&gmﬁﬁ %oﬁbﬁghgwfe@@gteﬁfslt& kheq{aaaiug nferrk@s QT il m | ar

result w thout departing fromthe sprrit orf scope of the invention.
10Menant i el Foriyl-at pehsiucosa). Examplonel syp@blp fites efradodiipteiton, withie thyrasglent

formul ati ons can P%
mucosa 1mciude,

e[lsloun[t hrmte?tlon ?he mucous membranes of the floor of the mouth
(sublingual mucosa), the cheeks (buccal mucosa), the gums (gingival mucosa), the roof of
the mouth (palatal mucosa), the lining of the lips, and combinations thereof. In particular
embodiments, the aforementioned compositions comprising buffer systems are
30  administered to the sublingual mucosa, buccal mucosa, or a combination thereof.
In one aspect, the present invention can be a solid composition for delivery of
memantine across the oral mucosa, the composition comprising:

(a) memantine, and a pharmaceutically acceptable salt thereof,

(b) a carrier that provides complete buccal or sublingual disintegration in
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a) Enterically-coated tablet A nultilayer enterically-coated tabl et
conprising nemantine, which is optimzed 15 to rapid small bowel rel ease of
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(0. 72@) ' io?l(i)zleﬁsfgr § ?ts8u(i)1 -1 1"1'1%'6('1 § ed)Alternatlvely, the buffer system helps ensure that

memantine, initially in an un-ionized form, remains in an un-ionized form. Although

basic buffering agents are typically used in the buffer systems of the present invention,

one skilled in the art will appreciate that acidic agents can also be used to adjust the pH of

the buffer system as long as the buffer system as a whole raises the pH of saliva to a pH

20  greater than about 7.8.

In one embodiment, the present invention provides binary buffer systems
comprising a carbonate salt and a bicarbonate salt. The concentration of each buffer
system component is tailored such that the final salivary pH is achieved and sustained for
a period of time, ¢.g., for at least about 2 minutes, at least about 5 minutes, at least about

25 10 minutes, at least about 20 minutes, or at least about 60 minutes. This typically
involves a sensory and safety trial and error type of procedure of adding various amounts
of each buffer system component and then measuring the final pH over time. In this way,
selection of an appropriate weight ratio for each buffer system component can be easily
determined in just a few trials. For example, the weight ratio of carbonate salt to

30  Dbicarbonate salt can be from about 1: 10 to about 10: 1, or from about 1:5 to about 5:1,
more preferably from about 1:3 to about 3:1, and in other embodiments from about 1:2 to
about 2: 1.

The carbonate salt is generally selected from sodium carbonate, potassium

carbonate, calcium carbonate, ammonium carbonate, and magnesium carbonate. In some
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2 minutes, at least about 5 minutes, at least about 10 minutes, at least about 20 minutes, or

at least about 60 minutes.
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30 and making it nore robust for packaging in bottles. Exanpl es of
fast dissolve ODT formul ati ons of nmemantine of the present invention

i ncl ude ewoi2pi2z3t3B3such as bi nders, disintegrants, | ubriPCaUS11HEd0dant s,
flavorants, svveeteners and colorants, as well as sone or all of the
foll ow ng addi Eonal dlents MO 20H§hg5133 PCT/U 01 /0%@?04 Acti ve:
Memant i ne HC1 %f ® Shgpnd Lt r@gn%gent Vb GRRLR dtam fomﬁ&i MBgiant :
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(145. 55 nghos§ﬁ§ib Udﬁbbki@jb@%kéﬂ@n(p@oé@af&hon@@&%h@ﬂél&@ﬁbﬂft@%ﬁaté JAbAW) calSQH UM
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17
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present invention include | ozenge excipients such as lubricants, glidants,
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ng), FD&CwHI ueprkcidteutianemy beked ox@deld sadf) of citric acid, phosphoric acid, borlc acid,
ascorbic acid, or acetic acid is suitable for use in the buffer systems of the present
invention.

Alternatively, in still yet another embodiment, the buffer systems of the present

15  invention are ternary buffer systems comprising a carbonate salt, a bicarbonate salt, and a
third buffering agent. The third buffering agent is generally selected from a metal oxide,
a citrate salt, a phosphate salt, a borate salt, an ascorbate salt such as potassium ascorbate
or sodium ascorbate, an acetate salt such as potassium acetate or sodium acetate, and
alkaline starch. Suitable metal oxides include, without limitation, magnesium oxide and

20  aluminum oxide. Suitable citrate, phosphate, and borate salts include, without limitation,
any salt of citric acid, phosphoric acid, or boric acid known in the art such as those
described above.

In certain instances, the buffer system comprises a carbonate salt or a bicarbonate
salt, a citrate salt, and a borate salt. In certain other instances, the buffer system

25  comprises a carbonate salt or a bicarbonate salt, a phosphate salt, and a borate salt. In
some embodiments, the metal oxide is amorphous magnesium oxide.

While the foregoing discussion has focused on the ability of the buffer system to
alter salivary pH to favor substantial conversion to the un-ionized form of a therapeutic
agent, it is conceivable that the buffer system may also have subsidiary beneficial effects

30  on the extent of absorption across the oral mucosa. For example, the buffer system may
createc a final salivary pH that in turn affects the molecular configuration of the
therapeutic agent in a way in which absorption across the oral mucosa is increased. It is
to be understood that these subsidiary beneficial effects of the buffer system are within

the general scope of the buffer system and compositions herein described.
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Lubricant: Magnesium Stearate (15 ng) 25Sweeteners: Saccharin (0.20 ny)
Sodi um Car bonate (30 ng), SodiumCitrate (300 ng) d) Hard | ozenge or buccal
t abl et Thwoharxdsiazzenge or buccal tablet nay al so i ncl us€Tarse010/056004 €
buffering agents, 30 one or nore absor ption enhancers, and/or one or nore
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enhancer sa@%pgggcgalth@edfer ein to pronote an increased rate of oral
nmemantine absorption (Tmax). 3.Urine Acidification agents |oaded into a
carrier (ion exchange resin or fil pRooaiisdn&Ore) as described herein
designed to delay the release to the lower small intestine, spacially and

tenporal Iy rel gased, welhafibh RRRNLRG 1ARRE0E PLi ARk &R &h&ilssive

pharmaceutical composition comprising memantine, optionally in combination with other
pharmaceutically active agents.

10 In some other embodiments, the antitussive composition of the present invention
is substantially free of sugar.

In some embodiments, the antitussive composition of the present invention is
substantially free of alcohol.

In some other embodiments, the antitussive composition of the present invention

15  is substantially free of both sugar and alcohol.

In some other embodiments, the antitussive composition of the present invention
comprises a non-sugar sweetening agent.

In some embodiments, the non-sugar sweetening agent comprising saccharin
sodium, maltodextrin, aspartame, potassium acesulfame, neohesperidin dihydrochalcone,

20 sucralose, monoammonium glycyrrhizinate, and mixtures thereof.

In some other embodiments, the antitussive composition of the present invention
comprises therapeutically effective amounts of phenylephrine and therapeutically
effective amounts of guaifenesin.

In certain other embodiments, the antitussive composition of the present invention

25  comprises about 1 mg/dose to about 35 mg/dose memantine; about 5 mg/dose to about 15
mg/dose phenylephrine; and/or about 50 mg/dose to about 150 mg/dose guaifenesin.

In some other embodiments, the antitussive composition of the present invention
comprises about 4 mg/dose to about 25 mg/dose of memantine; about 7.5 mg/dose to
about 25 mg/dose memantine; about 7.5 mg/dose to about 12.5 mg/dose phenylephrine;

30 and/or about 75 mg/dose to about 125 mg/dose guaifenesin.

In some other embodiments, the antitussive composition of the present invention

comprises about 15 mg/dose to about 22 mg/dose memantine; about 9 mg/dose to about

11 mg/dose phenylephrine; and/or about 90 mg/dose to about 110 mg/dose guaifenesin.
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A particular hard | ozenge fornulation conprises: G@idant: Talc (15 ng)

Bi nder: Mcrocrystalline Cellulose (43.2 ng) Col orants:
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Artificial sweetener(s): 0.15-0.75 wt%SOCoIorant(s) .75 Wt %
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Lozenge base: ﬁPBEIi{IthI%ZH‘ \@ﬁl%%é %ﬁ?sntrhé %%ti!ﬂ?éibe %91%5851801% éﬁﬁ t%)e present invention

comprise about 7.5 mg/dose, about 15 mg/dose, or about 25 mg/dose of memantine.
In certain other embodiments of the present invention, the antitussive composition
10 of the present invention comprises memantine in combination with one or more of the
group consisting of codeine, codeine phosphate, codeine sulfate, hydrocodone, morphine,
morphine sulfate, hydromorphone hydrochloride, levorphanol tartrate, fentanyl, fentanyl
citrate, oxycodone  hydrochloride, oxymorphone hydrochloride, methadone
hydrochloride, apomorphine hydrochloride, beechwood creosote, benzonatate, camphor
15  ethanedisulfonate, diphenhydramine, diphenhydramine hydrochloride, dextromethorphan,
dextromethorphan hydrobromide, chlophendianol hydrochloride, carbetapentane citrate,
caramiphen edisylate, noscapine, noscapine hydrochloride, or menthol.

In some embodiments of the antitussive composition of the present invention

memantine is used in combination with any of the antitussives, expectorants,
20  decongestants, nasal decongestants and opioid analgesics as described herein.

In some embodiments, the nasal decongestant comprises one or more of the group
consisting of ephedrine, ephedrine sulfate, ephedrine hydrochloride, pseudoephedrine
hydrochloride,  epinephrine  bitartrate, = hydroxyamphetamine = hydrobromide,
propylhexedrine,  phenylpropanolamine  hydrochloride, —mephentermine  sulfate,

25  methoxamine hydrochloride, naphazoline hydrochloride, oxymetalozine hydrochloride,
tetrahydrozoline hydrochloride, or xylometazoline hydrochloride.

In certain other embodiments of the invention, the opioid analgesic comprises one
or more of the group consisting of codeine, morphine, hydromorphone, hydrocodone,
oxymorphone, levorphanol, fentanyl, propoxyphene, diphenoxylate, meperidine,

30  methadone, and oxycodone.

In some embodiments of the present invention, the expectorant comprises one or
more of the group consisting of ammonium chloride, ammonium carbonate,
acetylcysteine, antimony potassium tartrate, glycerin, potassium iodide, sodium citrate,

terpin hydrate, and tolu balsam.
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Artificial sweetener(s): about 0.4 wt % Col orant: about 0.4 wt % Fl avor (s):
about 0.4 Wm % Per neati on enhancer: about 0.2 w % 10Al kal i zi ng
agent ( s) :wahko1051333 W % Or Lozenge base: about 96 wt % Meoaniseeig/o50d4 about
1 wt% Artificial sweetener(s): about 0.4 w % 15Col orant: about 0.4 w %

Fl avor (s): abo t 0.4 % Perrregtt I.on enhancer:. about 0.2 wt % Al kali zi ng
agent (s): abouf? 40rae @ﬁg&e%ag@Ve%tb%htth@mw%%ﬁawwweomr
about 0. thoY‘é %f d gifo'ugé %ns?é‘tﬁ‘l%t @f”e%e(ﬁéyste%@%ht@o%ol%r&x@@kﬁ%aeérboﬁg{&% 0.4

wt % Fl avor (s): about wt % 25Per meat’i on énhancer: about
Al kal i zi ngomgneint (doynasabbat cptaZnancys@ostemz e gtz emesabawtlteﬁ@n% smbt%ol

stepronin, tiopronin, and combinations thereof.

5 In some other embodiments of the present invention, the composition further
comprises a flavorant, and wherein the flavorant can be a natural flavorant or an artificial
flavorant.

In certain embodiments of the present invention, the expectorant comprises one or
more of the group consisting of anise oil, cinnamon oil, peppermint oil, spearmint oil, oil
10 of wintergreen, clove oil, bay oil, anise oil, eucalyptus oil, thyme oil, cedar leave oil, oil
of nutmeg, oil of sage, oil of bitter almonds, cassia oil, lemon oil, orange oil, lime oil,
grapefruit oil, and grape oil.
In some embodiments, the flavorant further comprises one or more of the fruit
essence selected from apple essence, pear essence, peach essence, berry essence,
15  wildberry essence, date essence, blueberry essence, kiwi essence, strawberry essence,
raspberry essence, cherry essence, black cherry essence, plum essence, pineapple essence,
and apricot essence.
In certain other embodiments of the present invention, the antitussive composition
comprising memantine is an oral dosage form. In some other embodiments, the oral
20  dosage form includes but is not limited to pills, tablets, capsules or lozenges. In some
embodiments, the oral dosage form is an orally disintegrating tablet (ODT). In some
other embodiments, the oral dosage form is an orally dissolving film (ODF). In other
embodiments, the oral dosage form is a lozenge. In some other embodiments, the oral
dosage form is a tablet. In some embodiments of the present invention, the tablet is a bi-
25 layered or multi-layered tablet. In some other embodiments the oral tablet comprises
therapeutically effective amounts of other pharmaceutically active agents. In certain
other embodiments of the invention, the oral tablet comprises an immediate release layer
comprising memantine and a controlled release layer comprising other pharmaceutically
active agents. In yet another embodiment of the present invention the oral tablet
30  comprises an immediate release layer comprising memantine and a controlled release
layer comprising other pharmaceutically active agents. In some embodiments of the
invention, the immediate release layer of the oral tablet further comprises other
pharmaceutically active agents in addition to memantine. In some other embodiments,

the immediate release layer of the oral tablet comprises guaifenesin. In certain other
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Memant i ne HCLl: about 0.15-0.8 wt% Artificial sweetener(s): about 0.1-1 W%
Col orant: about 0.05-1 wt % Fl avor(s): about 0.05-1 wt % 5Perneati on

enahncer :wako12050338. 15 wt % Al kal i zi ng agent (s): about OPCTWIS?1WOFGVE4
acidification agent: about 10-30 w % Tast e-nmasking coating (urine
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A 11 o aPrE R RS LT e S5k T G R E oS i 5
5  release layer comprising phenylephrine. In some other embodiments, the oral tablet
comprises an immediate release layer comprising memantine and a controlled release
layer comprising phenylephrine and guaifenesin.

In one embodiment, the composition is in the form of a multi-layered tablet

having at least one immediate-release layer comprising memantine and at least one
10 controlled-release layer comprising one or more other pharmaceutically active agents.

In other embodiments of the present invention, is provided a method of
administering any of the compositions disclosed herein to treat cough of a patient in need
thereof. In one embodiment, the cough may be acute. In another embodiment, the cough
may be chronic. In another embodiment, the cough may include both an acute cough and

15  achronic cough.

In some other embodiments of the present invention, the compositions disclosed
herein are liquid dosage forms administered in a dose unit from about 0.1 mL to about
100 mL.

In certain other embodiments of the present invention, the disclosed compositions

20  which are administered to a patient in need thereof, are substantially free of one or more
of another antitussive, another decongestant, another nasal decongestant, another opioid
analgesic or another expectorant.

In some other embodiments of the present invention, the compositions
administered are comprised of one or more of another active ingredient selected from the

25  group consisting of another antitussive, another decongestant, another nasal decongestant,
another opioid analgesic or another expectorant.

In certain other embodiments, the method of administration comprises
administering a composition comprising another antitussive, and that another antitussive
comprising one or more of the group consisting of codeine, codeine phosphate, codeine

30  sulfate, hydrocodone, morphine, morphine sulfate, hydromorphone hydrochloride,
levorphanol tartrate, fentanyl, fentanyl citrate, oxycodone hydrochloride, oxymorphone
hydrochloride, methadone hydrochloride, apomorphine hydrochloride, beechwood
creosote, benzonatate, camphor cthanedisulfonate, diphenhydramine, diphenhydramine

hydrochloride, dextromethorphan, dextromethorphan hydrobromide, chlophendianol
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Convem'oﬁé?ﬂom‘%{azél'lﬂe%é d&{ges such as al cohol diluents, thickening agents,

flavorants, sweeteners and preservatives. Unique to such conposi tions of
t he pr esent | nirentdram  brbeve venbhodaments,hehé olhdedwidngpfi ngmadsteation: comprises
administering a composition comprising another opioid analgesic, and that another opioid
analgesic comprising one or more of the group consisting of codeine, morphine,
hydromorphone, hydrocodone, oxymorphone, levorphanol, fentanyl, propoxyphene,
15  diphenoxylate, meperidine, methadone, and oxycodone.

In certain other embodiments, the method of administration comprises
administering a composition comprising another expectorant, and that another
expectorant comprising one or more of the group consisting of ammonium chloride,
ammonium carbonate, acetylcysteine, antimony potassium tartrate, glycerin, potassium

20  iodide, sodium citrate, terpin hydrate, and tolu balsam.

Some embodiments of the present invention include the method of administration
of the compositions of the present invention to a patient in need thereof. In some
embodiments, such compositions are substantially free of sugar. In other embodiments,
such compositions include sugar. In yet other embodiments, such compositions are

25  substantially free of alcohol. In some embodiments, such compositions are substantially
free of both sugar and alcohol.

In certain other embodiments, the present invention includes a method of
administration of disclosed compositions to a patient in need thereof, wherein such
compositions comprising non-sugar sweetening agent. In certain other embodiments, the

30  non-sugar sweetening agent comprises one or more of the group selected from saccharin
sodium, maltodextrin, aspartame, potassium acesulfame, neohesperidin dihydrochalcone,
sucralose, monoammonium glycyrrhizinate, and mixtures thereof.

In some other embodiments, the present invention includes a method of

administration of disclosed compositions to a patient in need thereof, wherein such
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2012/ 051333PCT/ US201 6004 particular elixir formulation of the present
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M orocr yvatalti i cespin, s ST JR°PiS e sB BRRTRANES ¢ cosbg) o
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(729%, Sodium Saccharin (2.25% Preservatives: Methyl paraben (1.0%,

Pr opy| par e@epositiorsvromplising ngicrpenticaily FoEctRed amwoniso of 1phenytpphties (g $)
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Car bonat ecdrp&sitias, congiraas) wiourel aplidsphat shoubedi mpidase hahen(ife; 7%t )5
SodiumCitrate (0.05% 15Urine acidification agents: Ammpni um Chl ori de
(12.5%, o7 49561 1P @YPBY il gang/dose phenylephrine; and/or”about 50 mg/dose to about 150
10 mg/dose guaifenesin. In some other embodiments, such compositions comprising about
7.5 mg/dose to about 25 mg/dose memantine; about 7.5 mg/dose to about 12.5 mg/dose
phenylephrine; and/or about 75 mg/dose to about 125 mg/dose guaifenesin. In yet
another embodiments, such compositions comprising about 15 mg/dose to about 22
mg/dose memantine; about 9 mg/dose to about 11 mg/dose phenylephrine; and/or about
15 90 mg/dose to about 110 mg/dose guaifenesin. In certain other embodiments, such
compositions comprising about 9 mg/dose to about 21 mg/dose memantine; about 9.5
mg/dose to about 10.5 mg/dose phenylephrine; and/or about 95 mg/dose to about 105
mg/dose guaifenesin. In yet another embodiment, such compositions comprise about 20
mg/dose memantine; about 10 mg/dose phenylephrine; and/or about 100 mg/dose
20  guaifenesin.
In some embodiments, the present invention includes administering the disclosed
compositions to a patient in need thereof, wherein the compositions are administered as a
liquid dosage form. In other embodiments, the dosage form is a tablet, caplet, lozenge,
and wafer. In some other embodiments, the dosage form is in the form of a vapor or an
25  inhalant. In some other embodiments, the compositions disclosed herein are administered
as a spray. In some other embodiments, the compositions disclosed herein are
administered as a buccal or sublingual formulation. In some other embodiments, such
sublingual or buccal formulations are in the form of discrete droplets containing
memantine and optionally other active agents as described herein. In some other
30  embodiments, the droplet size of such discrete droplets is at least 10 microns.
In certain embodiments, the present invention comprises an antitussive
composition for treatment of cough, said antitussive composition comprising memantine,
wherein memantine is released rapidly at the site of absorption to achieve therapeutically

effective blood levels in a patient in need thereof.
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colorants, and further comprising one or more of the agents selected from the group
25  consisting of buffering agents, absorption enhancers, and urine acidification agents.

In some other embodiments, the oral dosage form of the present invention is a
lozenge. In some other embodiments, the lozenge comprises binders, disintegrants,
lubricants, glidants, flavorants, sweeteners and colorants, and further comprising one or
more of the agents selected from the group consisting of buffering agents, absorption

30  enhancers, and urine acidification agents.

In certain other embodiments, the oral dosage form of the present invention is an

elixir or syrup. In some other embodiments, the elixir or syrup comprises sugar and sugar

substitutes, preservatives, antioxidants, buffering agents, chelating agents, flavoring

agents, and coloring agents, and further comprising one or more of the agents selected
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pharmaceutically effective amount of diphenhydramine, wherein said combination is
20  substantially devoid of sedating effects.

In some other embodiments, the composition further comprises decongestants,
mucolytics and expectorants, antipyretics, analgesics and other antitussives. In certain
other embodiments, the decongestants include second generation antihistamines, third
generation antihistamines, derivatives of second generation antihistamines, and their

25  delayed release forms, and amphetamines and adrenergic agents and their delayed release
forms. In some embodiments, the mucolytics and the expectorants include guaifenesin
and acetyl cysteine and their delayed release forms. In certain other embodiments, the
antipyretics and the analgesics include acetaminophen, phenacetin, and mixed Cox-1 and
Cox-2 inhibitors such as ibuprofen. In some embodiments, the other antitussive agents

30 include  menthol, dextromethorphan, hydrocodone, diphenhydramine  and
chlorphenhydramine, codeine and ambroxol.

In certain other embodiments, the present invention includes a method of treating
acute cough of a patient in need thereof, which method comprises administering any of

the compositions disclosed herein which comprises therapeutically effective amount of
66



25 cumul ati ve coughs evoked by 0.01-0.3 Mcitric acid (p=0.012) (Figure 1
and Table 1). At 1 and 3 ng/kg, there is no significant effect of nmemantine
over vehiwbeo12lise33si me to the first cough during the ciPcrwsaaiidsohal | enge
is shorter for vehicle than memanti ne 10 ng/ kg (p=0.007). No side effects

Snect se T A S TR et R RS b BB g
expect ed, i f ' :
30si mi | ar Eaﬁaﬁ@@Hﬁ@@m%e&mnfs%mn&ﬁﬁpo%fon@%Jpéin%e&ﬁi%s%rwQ§ a@%MwF%g%lfoﬁﬁ.angeS-

WD 2012/ 051333PCT/ US2011/ 056004 Tabl e 5. ative nunbers of cough with

i ncr easi nip swne embodinicotsssuoh oedltdosagealoim i en oralbadiswihting tahlgss a anblingual

cont ol 5. CRED, preeay e wblohilag e ST e b oy deote Brdfi o6
G trics Ackgufeneentration 0.01M 0.1M 0.3M Controls (n=20) 0.0 (0.0-1.0)

3.0 (0.5-23.0) 24.0 (13.0-25.5) S
In various embodiments, the composition is in the form of any oral dosage form

disclosed herein, including but not limited to a syrup, elixir, pill, tablet, or capsule.

One aspect of the present invention is an antitussive composition comprising
memantine, an absorption enhancer and/or eclimination enhancer. Another such

10 embodiment further comprises one or more additional pharmaceutically active ingredients
selected from the group consisting of antitussives other than memantine, expectorants,
decongestants, nasal decongestants, and opioid analgesics. In such compositions, the one
or more additional pharmaceutically active ingredients are in the form of an extended-
release preparation.

15 In another embodiment, the antitussive composition is substantially free of
pharmaceutically active ingredients other than memantine.

In another embodiment, the antitussive composition further comprises
phenylephrine.

In one embodiment, the antitussive composition further comprises guaifenesin.

20 In another embodiment, the antitussive composition further comprises
phenylephrine and guaifenesin. In one such embodiment, phenylephrine and guaifenesin
are in the form of an extended-release preparation. In another such embodiment, the
antitussive composition comprises about 1 mg/dose to about 30 mg/dose memantine;
about 5 mg/dose to about 15 mg/dose phenylephrine; and/or about 50 mg/dose to about

25 150 mg/dose guaifenesin.

In one embodiment of the antitussive composition, the antitussive is selected from
the group consisting of codeine, codeine phosphate, codeine sulfate, hydrocodone,
morphine, morphine sulfate, hydromorphone hydrochloride, levorphanol tartrate,
fentanyl, fentanyl citrate, oxycodone hydrochloride, oxymorphone hydrochloride,

30  methadone hydrochloride, apomorphine hydrochloride, beechwood creosote, benzonatate,
camphor ethanedisulfonate, diphenhydramine, diphenhydramine hydrochloride,
dextromethorphan, dextromethorphan hydrobromide, chlophendianol hydrochloride,
carbetapentane citrate, caramiphen edisylate, noscapine, noscapine hydrochloride, and

menthol.
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In another embodiment of the antitussive composition, the nasal decongestant is
selected from the group consisting of ephedrine, ephedrine sulfate, ephedrine
hydrochloride, pseudoephedrine , pseudoephedrine hydrochloride, epinephrine bitartrate,
hydroxyamphetamine hydrobromide, propylhexedrine, phenylpropanolamine

5  hydrochloride, mephentermine sulfate, methoxamine hydrochloride, naphazoline
hydrochloride, oxymetalozine hydrochloride, tetrahydrozoline hydrochloride, and
xylometazoline hydrochloride.

In another embodiment of the antitussive composition, the opioid analgesic is
selected from the group consisting of codeine, morphine, hydromorphone, hydrocodone,

10 oxymorphone, levorphanol, fentanyl, propoxyphene, diphenoxylate, meperidine,
methadone, and oxycodone.

In another embodiment of the antitussive composition, the expectorant is selected
from the group consisting of ammonium chloride, ammonium carbonate, acetylcysteine,
antimony potassium tartrate, glycerin, potassium iodide, sodium citrate, terpin hydrate,

15  and tolu balsam.

In another embodiment of the antitussive composition, the composition further
comprises a flavorant.

In one particular embodiment, the antitussive composition comprises memantine
and at least one absorption enhancer, and the absorption enhancer is a buffering agent or a

20  permeation enhancer. In one such embodiment, the absorption enhancer is a buffering
agent which maintains the memantine substantially in the form of a free-base during
administration.

In another embodiment of the antitussive composition, the composition comprises
memantine and at least one climination enhancer, and the elimination enhancer is a

25  urinary acidification agent.

In another embodiment, the absorption enhancer is a permeation enhancer, and the
permeation enhancer is chitosan.

In another embodiment, the absorption enhancer is a permeation enhancer, and the
permeation enhancer is menthol.

30 In one another embodiment of the antitussive composition, the urinary
acidification agent is selected from the group consisting of calcium chloride, ammonium
chloride, sodium biphosphate, sodium acid phosphate, glutamic acid hydrochloride,
methionine and other amino acids.

In another embodiment of the antitussive composition, after administration, the
68



0.0 (0.0-1.8) 1.5* (0.3-10.3) Controls (n=8) 0.0 (0.0-0.0) 16.0 (3.5-26.0)
19.5 (7.5-26.0) Dextronethorphan (n=8) 30 ng/kg 0.0 (0.0-0.0) O0.5*
(0. 0- 1. 5)Wd.2612/051333 PCT/US2011/056004

memantine plasma concentration is 70-150 ng/mL at a T of no more than about 2
hours. In another embodiment of the antitussive composition, after administration, the
memantine plasma concentration is 70-150 ng/mL at a Ty of no more than about 3
hours.

5 In another embodiment of the antitussive composition, after administration, the
Cinax of memantine is about 20-30 ng/mL and the Ty is no more than about 2 hours.

Another embodiment is a pharmaceutical composition of the present invention
comprising the antitussive composition in combination with one or more excipients. In
one such an embodiment, the pharmaceutical composition of claim is in the form of a

10  tablet, an ODT, a hard lozenge, an elixir, or a syrup.

In another embodiment of the antitussive composition, the composition comprises
memantine and at least one absorption enhancer, and the absorption enhancer is an
alkalizing agent or a permeation enhancer. In one such embodiment, the alkalizing agent
is magnesium oxide, sodium hydroxide, sodium carbonate, potassium hydroxide,

15  ammonium carbonate, sodium phosphate tribasic or sodium phosphate dibasic.

Another embodiment of the present invention is a method of treating acute cough
in a patient in need thereof, comprising administering the antitussive compositions of the
present invention. In one such embodiment, the antitussive composition is administered
once a day. In another such embodiment, the antitussive composition is administered

20  twice a day.

In one embodiment, the method of the present invention comprises administering
a composition or dosage form of the present invention to a patient in need thereof,
wherein the patient may be suffering from a cough which is a symptom of or results from
one or more conditions selected from the group consisting of coughing, sneezing,

25  rhinorrhea, nasal obstruction, nasal congestion, nasal pruritus, rhinorrhea, allergies,
allergic vasomotor rhinitis (hay fever), seasonal allergic vasomotor rhinitis, perennial
allergic vasomotor rhinitis, a respiratory disease, a cold, acute bronchitis, chronic
bronchitis, asthmatic bronchitis, bronchiectasis, pneumonia, lung tuberculosis, silicosis,
silicotuberculosis, pulmonary cancer, upper respiratory inflammation, pharyngitis,

30 laryngitis, nasal catarrh, asthma, bronchial asthma, infantile asthma, pulmonary
emphysema, pneumoconiosis, pulmonary fibrosis, pulmonary silicosis, pulmonary
suppuration, pleuritis, tonsillitis, cough hives, post-viral cough, gastreoesophageal reflux
disease, sinusitis and whooping cough. In another embodiment, the patient may be

suffering from cough resulting from one or more procedures selected from the group
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consisting of a bronchography and a bronchoscopy.

In other embodiments, the method of the present invention further comprises a
step of diagnosing or evaluating a patient for coughing or sneezing, or one of the
conditions disclosed herein in which coughing is a symptom or results from the condition.

This invention is further illustrated by the following examples that should not be
construed as limiting. Those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made to the specific embodiments which are
disclosed and still obtain a like or similar result without departing from the spirit or scope

of the invention.
Memantine Formulations

In some specific embodiments, the present formulations can be presented as
follows:

a) Enterically-coated tablet

A multilayer enterically-coated tablet comprising memantine, which is optimized
to rapid small bowel release of memantine by coating with enteric polymers including
acid functional cellulosics such as cellulose acetate phthalate, cellulose acetate succinate,
hydroxypropylmethyl cellulose phthalate, hydroxypropylmethyl cellulose acetate
succinate; non-cellulosics such as polyvinyl acetate phthalate, sodium alginate, Eudragit
L or S, etc. comprising the outermost layer. Subsequent layers may have an outer layer
containing pH modifiers and/or permeation enhancers. The middle layer may contain
memantine and other pharmaceutically active agents. The innermost layer may contain
encased urine acidification agents.

The tablet formulation may include standard excipients such as binders,
disintegrants, lubricants, and glidants, and additionally include some or all of the

following:

1. Buffering agents as described herein to neutralize/alkalinize the local pH in the
upper small intestine to promote an increased rate of oral memantine absorption
(Tinax).

2. Absorption enhancers as described herein to promote an increased rate of oral
memantine absorption (T max).

3. Urinary acidification agents as described herein loaded into a carrier (enteric

resin or film coated core) designed to delay the release to the lower small
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0.0 (0.0-1.0) 14.0 (1.0-23.0) 24.0 (13.5-25.0) 5Bradykinin Induced Cough
Conpared to vehicle, nemantine (10 ng/kg) substantially reduced the

currul at i weorzarsi336f coughs evoked by 0.1-3 ng/ ni br adykirnisegiijos@nant i ne
medi an 0.0 coughs (1 QRO-0.8) versus controls 16 coughs (1 QR9.5-18.5),

p=0. 002; see Fl ur.e E% 5? $ at or Paraneé %fd&ONDne of. the treatnents
Studi ed al t or clNBYBS RGN @Gﬁ@ﬁe{ﬁwel@% T PCHEstR Sﬂ@’“&’ﬂﬂsrl c acid
chal I enge. Tidghmyelcdme is significantly increased with increasing citric
acid concentration in all treatment groups. Bradykinin induced a snal

reduction in breathing frequency in control animals but a small increase in
breathing f r eqigrctycullal foomalagonl@nmgiskg nemant i ne treat nent (p 0.012). 15

Exanpl e 2: Phar macoki neti c Evaluat 0 ntlne
After 20Buccal ORI (RERgat iRbh deRCTdse " 5@51585% such fpﬁ@g 5

pharn&§okhagék£§0gggggggnkbBﬁmmgm%n%mquﬁged after buccal adn1n|strat|on in
mal e beagl e dogs. Menantine was fornulated in water, 3.3 ng/nmL sodium

hydr oxi deAictivg IMewan@ ACO0388PCT/ US2011/ 056004
Binder: Microcrystalline Cellulose (160 mg)

Disintegrating Agent: Crospovidone (340 mg)
Glidant: Talc (91.2 mg)

10 Lubricant: Magnesium Stearate (10 mg)

Absorption enhancers: Menthol (0.58 mg), polyethylene glycol 1000(1.5 mg), Oleic acid
(0.72mg), Polysorbate 80 (unlimited),

Alkalizing agents: Sodium hydroxide (6.72 mg), Calcium Carbonate (350 mg), Sodium
Carbonate (25 mg), Sodium Citrate (275 mg)

15  Urine acidification agents: Ammonium Chloride (1000 mg), Calcium Chloride (no tablet
listed), Sodium Phosphate Dibasic Anhydrous (110 mg), Potassium Phosphate, dibasic
(unlimited), Ascorbic acid (28 mg), Ammonium Dihydrogen Phosphate (0.4 mg),
Glutamic acid (300 mg) and Methionine (300 mg)

b) Compressed Tablet

20 The compressed tablets of the present invention can have the form of various
ODTs known in the art (e.g., DuraSolv, CIMA Labs, Eden Prairie, MN; OraSolv, CIMA
Labs, Eden Prairie, MN; WOWTAB, Yamanouchi, Norman, OK). These tablets can be
of sufficient hardness so that they can be easily handled and can be packaged in blister
packs or bottles. Alternatively, the ODT of the present invention may be prepared by

25  lyophilization manufacturing processes (e.g., Zydis, Cardinal Health, Dublin, OH) to
produce fragile freeze-dried tablets and compressed multiparticle tablets that can be
packaged only in unit-dose blisters because of their high friability (8, 11 or 12). When
such tablets are enterically-coated, the flavorants, pH modifiers and/or permeation
enhancers will be released either before or simultaneous to the release of memantine and

30  other pharmaceutically active agents, and the innermost layer consisting of encased urine
acidifying agents, will be released only in the distal GI tract.

The pH of the solid dosage form is determined by dissolving the solid dosage

form in artificial saliva at a concentration of 10% of the composition and determining the
p g
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water, or 7.5 ng/nmL sodium carbonate in water. Al dogs received a 0.4
ng/ kg dose of nemantine. Plasma | evels of nemanti ne were determ ned by
LC- M5/ MS.wBharxmaeski neti ¢ paranmeters were determ ned f oPCTIES20ma086004 Ne
pl asma data. For dosing, dogs were anesthetized with an IV injection of
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jUSt pri or he 15 m nute sanple time poi nt, the oral cavity was rinsed
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15 mnute,sa OVI des a summary of

phar macokfhr?ecto r*?sls?fgﬁaﬁgglsa@@ﬁ%aﬁ?ﬁ%ﬁbmgl?g\gqgﬁ "buccal dosing routes for
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T. and i noDEased Gomplalmesat nmahtlbwf aoicys vqhen Al km)lmamgre&mmﬁas tasletsused
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10  to disintegrate rapidly in the mouth, issues of material sticking to the die walls can be
challenging. Typically, as in most tablet blends, lubricants such as magnesium stearate
are added to the blend to reduce the amount of material that may stick to the die wall.
Differences may be the use of disintegrating aids, such as crospovidone, and binding
agents that aid in mouth feel, such as microcrystalline cellulose. Primarily, ODTs contain

15  some form of sugar such as mannitol, which typically serves as the major diluent of the
ODTs, and is also the primary contributor to the smooth and creamy mouth feel of most
ODTs. Lyophilized ODT formulations that use proprictary technologies can produce a
tablet that has a faster disintegration rate: the Zydis ODT typically dissolves in the mouth
in less than 5 seconds without water.

20 ODTs are available in HPDE bottles (Parcopa) or individually sealed in blister
packs to protect the tablets from damage, moisture, and oxidation. Because ODTs are
soft in nature, the ability to successfully package an ODT in a bottle is difficult.
However, CIMA Labs markets their Durasolv ODT as being able to be placed into bottle
for commercial sale, while CIMA's Orasolv is marketed for blisters only. Zydis ODT

25  tablets manufactured by Catalent Pharma Solutions are delivered in a blisterpack. The
differences between the two CIMA products are proprictary; however, the primary
difference is expected to be the use of microcrystalline cellulose (MCC), such as Avicel
PHI101, in the Durasolv product. MCC serves multiple purposes in an ODT but in the
case of CIMA's products, it acts as a binder, increasing the internal strength of the tablet

30  and making it more robust for packaging in bottles.

Examples of fast dissolve ODT formulations of memantine of the present
invention include excipients such as binders, disintegrants, lubricants, glidants, flavorants,

sweeteners and colorants, as well as some or all of the following additional ingredients:
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ng/ kg 0.4 ng/ kg Route Oral Oral Oral Oral Buccal Buccal Buccal Objective
,i, Uine pH ,i, Uine pH,i, Uine pH
WO 2012/051333 PCT/US2011/056004

Active: Memantine HCI (20 mg)
Lubricant: (Magnesium Stearate 10 mg)
Disintegrant: Crospovidone (180 mg)
Glidant: Talc (36 mg)
5 Binding Agent: Microcrystalline Cellulose (415.92 mg)

Sweeteners: Aspartame (36 mg), Dextrose (115.7 mg)
Colorants: D&C Red 27 Aluminum Lake (1.25 mg), FD&C Blue 1 Aluminum
Lake (0.18 mg)
Absorption enhancers: Menthol, natural (10.0 mg), Polysorbate 80 (2.25 mg),

10 Alkalizing agents: Calcium Carbonate (145.5 mg), Sodium hydroxide (0.15 mg),
Sodium Carbonate (30 mg), Sodium Citrate (300 mg)
Urine acidification agents: Ammonium Chloride (1000 mg), Sodium Phosphate
Dibasic Anhydrous (110 mg), Potassium Phosphate, dibasic (17 mg), Ascorbic
acid (no fast melts listed), Ammonium Dihydrogen Phosphate (0.2 mg), Glutamic

15 acid (300 mg) and Methionine (300 mg)

¢) Hard lozenge or buccal tablet
Lozenge compositions of the present invention include lozenge excipients such as
lubricants, glidants, binders, flavorants, sweeteners and colorants. A particular hard

lozenge formulation comprises:

20 Glidant: Talc (15 mg)
Binder: Microcrystalline Cellulose (43.2 mg)
Colorants: Colorants: D&C Red 27 Aluminum Lake (1.25 mg), FD&C Blue 1
Aluminum Lake (0.18 mg)
Lubricant: Magnesium Stearate (15 mg)
25 Sweeteners: Saccharin (0.20 mg)
Sodium Carbonate (30 mg), Sodium Citrate (300 mg)

d) Hard lozenge or buccal tablet
The hard lozenge or buccal tablet may also include one or more buffering agents,
30  one or more absorption enhancers, and/or one or more urine acidification agents. The
lozenge compositions of the present invention may include lozenge excipients such as

lubricants, glidants, binders, flavorants, sweeteners and colorants. Unique to such
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I' Buccal pHi' Buccal pH Concomt ant agent Control Ave 15 ng/kg NH4Cl2 25
ng/ kg NHAC1 30 ng/ kg NH4ACL Control 3.3 ng/m NaCH 7.5 ng/m Na2CO3
WO 2012/051333 PCT/US2011/056004

compositions of the present invention, however, are the following ingredients:

1. Buffering agents to neutralize/alkalinize the local pH in the upper small
intestine to promote an increased rate of oral memantine absorption
(Tmax).

5 2. Absorption enhancers as described herein to promote an increased rate of

oral memantine absorption (T max).

3. Urine Acidification agents loaded into a carrier (ion exchange resin or film
coated core) as described herein designed to delay the release to the lower
small intestine, spacially and temporally released well after memantine

10 absorption is completed.

A particular hard lozenge formulation comprises:

Glidant: Talc (15 mg)
Binder: Microcrystalline Cellulose (43.2 mg)
Colorants: Colorants: D&C Red 27 Aluminum Lake (1.25 mg), FD&C Blue 1
15 Aluminum Lake (0.18 mg)
Lubricant: Magnesium Stearate (15 mg)
Sweeteners: Saccharin (0.20 mg)
Absorption enhancers: Menthol, natural (14.0 mg), Polysorbate 80 (2.25 mg),
Alkalizing agents: Calcium Carbonate (145.5 mg), Sodium hydroxide (0.15 mg),
20 Sodium Carbonate (30 mg), Sodium Citrate (300 mg)
Urine acidification agents: Ammonium Chloride (8 mg), Sodium Phosphate
Dibasic Anhydrous (110 mg), Potassium Phosphate, dibasic (17 mg), Ascorbic
acid, Ammonium Dihydrogen Phosphate (0.2 mg), Glutamic acid (300 mg) and
Methionine (300 mg)
25

Various embodiments of hard lozenge compositions comprise:

Lozenge base: 95-99 wt%

Memantine HCI: 0.2-1.5 wt%

Artificial sweetener(s): 0.15-0.75 wt%
30 Colorant(s): 0.1-0.75 wt%

Flavor(s): 0.1-0.75 wt%
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Menthol: 0-0.2 wt%
Alkalizing agent: 0-1.5 wt%

or

Lozenge base: about 97 wt%
Memantine HCI: about 0.3 wt%
Artificial sweetener(s): about 0.4 wt%
Colorant: about 0.4 wt%

Flavor(s): about 0.4 wt%

Permeation enhancer: about 0.2 wt%

Alkalizing agent(s): about 1.3 wt%

or

Lozenge base: about 96 wt%
Memantine HCI: about 1 wt%
Artificial sweetener(s): about 0.4 wt%
Colorant: about 0.4 wt%

Flavor(s): about 0.4 wt%

Permeation enhancer: about 0.2 wt%

Alkalizing agent(s): about 1.3 wt%

or

Lozenge base: about 97 wt%
Memantine HCI: about 0.04 wt%
Artificial sweetener(s): about 0.4 wt%
Colorant: about 0.4 wt%

Flavor(s): about 0.4 wt%

Permeation enhancer: about 0.2 wt%

Alkalizing agent(s): about 1.3 wt%

or

Lozenge base: about 60-85 wt%

75

PCT/US2011/056004

(h)



1.5 1.1 0.75 0.25 P<0.05 vs. C 0.45 AUCo-t (ng.h/nl) 190 233 169 163 119
108 179 AUCD-aa (ng.h/nl) 210 256 179
WO 2012/051333 PCT/US2011/056004

Memantine HCI: about 0.15-0.8 wt%
Artificial sweetener(s): about 0.1-1 wt%
Colorant: about 0.05-1 wt%
Flavor(s): about 0.05-1 wt%

5 Permeation enahncer: about 0-0.15 wt%
Alkalizing agent(s): about 0-1 wt%
Urine acidification agent: about 10-30 wt%

Taste-masking coating (urine acidification agent): about 1-10 wt%

or

10 Lozenge base: about 82 wt%
Memantine HCI: about 0.2 wt%
Artificial sweetener(s): about 0.15 wt%
Colorant: about 0.05 wt%
Flavor(s): about 0.05 wt%

15 Permeation enhancer: about 0.125 wt%
Alkalizing agent(s): about 0.9 wt%
Urine acidification agent: about 15 wt%

Taste-masking coating (urine acidification agent): abou 1.6 wt%

or

20 Lozenge base: about 72 wt%
Memantine HCI: about 0.75 wt%
Artificial sweetener(s): about 0.3 wt%
Colorant: about 0.3 wt%
Flavor(s): about 0.3 wt%

25 Permeation enhancer: about 0.125 wt%
Alkalizing agent(s): about 0.9 wt%
Urine acidification agent: about 20 wt%

Taste-masking coating (urine acidification agent): about 5 wt%

or
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Lozenge base: about 82 wt%
Memantine HCI: about 0.2 wt%
Artificial sweetener(s): about 0.15 wt%
Colorant: about 0.05 wt%

Flavor(s): about 0.05 wt%

Permeation enhancer: about 0.125 wt%
Alkalizing agent(s): about 0.9 wt%
Urine acidification agent: about 15 wt%

Taste-masking coating (urine acidification agent): abou 1.6 wt%

The total weight of the lozenges of the present invention, as embodied above,
ranges from about 3 to about 4 grams/lozenge. In a particular embodiment, the lozenge
weighs about 2.8 grams. In another particular embodiment, the lozenge weighs about 4
grams. In still another particular embodiment, the permeation enhancer comprises
menthol. In other particular embodiments, the lozenge base is isomalt. In still other
particular embodiments, the artificial sweetener is acesulfame potassium. In still other
particular embodiments, the urine acidification agent is ammonium chloride. In still other
particular embodiments, the alkalizing agents are sodium carbonate and/or sodium

hydroxide.

e) Oral liquid formulation

Elixir formulations of the present invention of the present invention include
conventional elixir excipients such as alcohol diluents, thickening agents, flavorants,
sweeteners and preservatives. Unique to such compositions of the present invention,

however, are the following ingredients:

1. Buffering agents to neutralize/alkalinize the local pH in the upper small

intestine to promote an increased rate of oral memantine absorption (T ppax).

2. Absorption enhancers to promote an increased rate of oral memantine
absorption (Tpmax).
3. Urine Acidification agents loaded into a carrier (ion exchange resin or film

coated core) designed to delay the release to the lower small intestine,
spacially and temporally released well after memantine absorption is

completed.
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Buccal Adm nistration in Mal e Beagle Dogs 5 The phar macoki netics of
memanti ne were eval uated after buccal admnistration in nmal e beagl e dogs
usi ng provocdoresis3m |l ar to those used in Exanpl e 2, ex®eeptusthanssoent hol or
ment hol and anmoni um chl ori de where co-administered with the sodi um

hydroxi de (Table 7). Table 7 provides a summary of pharmacokinetic
findings, 10 cén&?g&‘?%ﬂeﬁéﬁé?ﬁ“?%@@b‘?%%%?@?%ém}éBW%"?ﬂl%ge%m al kal i ni zi ng
agent to increase |local pH and a perneation enhancer (nenthol), and

optional Iy a uni.pal-yYnvRflafifyiee ﬁ)g[ﬁg/tlo shown in Table 7, the conbination
of an al kalini zing ‘agent an pegnea I on enhancer, and substantially

i ncreases the DilhBosBropplins Ghsdoa(BI.@%) decreases T., and significantly
i di fying agentieRengs ARsypmbny Rkt orcible . Mism Rl TR For o
04 kg 0.4 maT b o R b h e ML Oral Cral Oral o oS
.4 ng/kg 0.4 ng/kg 0.4 ng/ kg 0.4 ng/kg Route Oral Oral Ora
Flavorants: Eucalyptus Oil (0.07%), Flavorants (0.05%), Sweeteners: Sucrose
(72%), Sodium Saccharin (2.25%)
Preservatives: Methylparaben (1.0%), Propylparaben (0.3%)
Coloring Agents: FD&C Red #40 (0.01%)
10 Water (q.s)
Absorption enhancers: Menthol (0.07%/Polysorbate 80 (12.5%)
Alkalizing agents, Calcium Carbonate (265.2 mg), Sodium hydroxide 40%),
Sodium Carbonate (6.5 mg), Potassium metaphosphate, Sodium acetate (0.72%, )
Sodium Citrate (0.05%)
15 Urine acidification agents: Ammonium Chloride (12.5%), Calcium Chloride

(0.05%), Sodium Phosphate Dibasic Anhydrous (0.45% or 110 mg), Ascorbic

acid, Ammonium Dihydrogen Phosphate, Glutamic acid, and methionine.

In all five formulations described above, combinations with other active agents
20  acceptable for use in cough medications can also be included, in addition to memantine
alone. These active agents can be added to the memantine either individually,
sequentially, in aggregate or in combinations thereof.  These agents include
decongestants, mucolytics and expectorants, antipyretics/analgesics and other
antitussives. Decongestants  include antihistamines (e.g., diphenhydramine,
25 chlorphenhydramine, and 2™ and 3™ generation antihistamines) and their delayed release
forms, and adrenergic agents (such as pseudoephedrine and neosynephrine) and their
delayed release forms. Mucolytics and expectorants include guaifenesin and acetyl
cysteine and their delayed release forms.  Antipyretics and analgesics include
acetaminophen, phenacetin, and mixed Cox-1 and Cox-2 inhibitors such as ibuprofen.
30  Other antitussive agents include menthol, dextromethorphan, diphenhydramine and
chlorphenhydramine, codeine and ambroxol.
Unless defined otherwise, all technical and scientific terms herein have the same

meaning as commonly understood by one of ordinary skill in the art to which this
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Oral Objective 1\ Buccal pH 1\ Buccal pH si. Uine pH 1\ Buccal pH si.
Uri ne pH Concom tant agent Control 3.3 ng/m sodi um hydroxi de + 5ng/ nml

ment hol 3w® 2n/osi333odi um hydr oxi de + 5ng/ mL nent hol + 3@CE/USGo1IEEAGN4 3. 3
ng/ M sodi um hydroxi de +

invention belongs. Any methods and materials, similar or equivalent to those described

herein, can be used in the practice or testing of the present invention.

In Vivo Experiments

5 Example 1:
Antitussive effects of memantine in Guinea Pigs

Animals
Male Hartley guinea pigs (200-700 g) were studied and all experiments were first
approved by the institutional Animal Care and Use Committee.
10 Citric Acid Induced Cough
Animals were placed in a transparent chamber (Buxco Research Systems,
Wilmington, NC) with a continuous flow of air and exposed to increasing concentrations
of citric acid (0.01 M-0.3 M) is delivered by an ultrasonic nebulizer generating aerosol
particles of 3-6 um diameter. Coughs were counted during a 5 minute nebulization
15  period and over the subsequent 5 minutes with the assistance of sound and pressure
monitoring from the chamber. Respiratory rate and tidal volume were monitored
throughout via a calibrated pressure transducer (Emka Technologies, Falls Church, VA).
Bradykinin Induced Cough
Using a similar chamber and nebulizer system, animals were treated first with
20  aerosolized peptidase inhibitors (captopril 0.1 uM and thiorphan 0.1 uM, 5 minutes
nebulization) to reduce bradykinin degradation and enhance tussive responses evoked by
bradykinin (unpublished observations). Animals were then exposed to increasing
concentrations of aerosolized bradykinin (0.1-3 mg/mL), again for 5 minute periods.
Coughs are counted during this and the subsequent 5 minutes. Pressure changes within
25  the chamber are used to monitor respiratory rate (Biopac Systems Inc, Goleta, CA).
Compounds and Materials
Memantine, citric acid, bradykinin, captopril, and thiorphan were obtained from
Sigma-Aldrich (St. Louis, MO), dextromethorphan from MP Biomedicals (Solon, OH),
and ketamine from Vedco Inc (St Joseph, MO). All drugs were dissolved in 0.9% saline
30 except citric acid (dissolved in distilled water) and thiorphan (dissolved in ethanol and
then diluted in 0.9% saline.
Statistical Analysis
Data were analyzed using SPSS (version 15, SPSS Inc, Chicago, 11l) and graphs
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produced using Prism (version 4, Graphpad Ltd). A 5% level of significance was used
throughout. Cumulative numbers of coughs to citric acid/bradykinin were expressed as
median and inter-quartile ranges as the data was positively skewed. Comparisons of
cumulative cough numbers for treatment groups was therefore compared using non-

5  parametric tests (Kruskal Wallis and Mann-Whitney U tests).
Results

Citric Acid Induced Cough
In contrast to 10 or 30 mg/kg memantine, dextromethorphan (30 mg/kg; n=8) and
ketamine (30 mg/kg; n=8) failed to produce a statistically significant reduction in
10 cumulative coughs evoked by 0.01-0.3 M citric acid (p=0.328 and p=0.645, respectively)
(Figure 2 and Table 5). Dextromethorphan but not ketamine significantly reduced the
cumulative number of coughs evoked by lower concentrations of citric acid (0.01-0.1 M)
(p=0.038). Mild to moderate sedation is observed in 62.5% of the dextromethorphan-
treated animals and 87.5% of the ketamine treated animals. When administered at 30 mg/
15 kg, the sedation produced by dextromethorphan was long-lasting (>2 hours) and persisted
throughout the citric acid challenge while ketamine-induced sedation rapidly reversed
during the cough challenge (40-50 minutes post-injection).
The 50 mg/kg doses of ketamine and dextromethorphan caused severe sedation,
precluding assessment of cough responsiveness even though breathing frequency declined
20  only slightly and insignificantly [controls mean breathing frequency 117.7(+26.3)
breaths/min versus ketamine 92.3(+18.8) breaths/min (p=0.25) and dextromethorphan
90.0(x13.7) breaths/min (p=0.18)] with no significant change in tidal volume (p=0.293)
or expiratory time (p=0.14).
Compared with vehicle, 10 mg/kg memantine markedly reduced the number of
25  cumulative coughs evoked by 0.01-0.3 M citric acid (p=0.012) (Figure 1 and Table 1). At
1 and 3 mg/kg, there is no significant effect of memantine over vehicle. The time to the
first cough during the citric acid challenge is shorter for vehicle than memantine 10
mg/kg (p=0.007). No side effects associated with the 10 mg/ kg memantine treatment are
apparent. As expected, tripling the dose of memantine administered to 30 mg/kg

30  similarly reduced cough responses but produced slight behavioral changes.

80
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Table 5. Cumulative numbers of cough with increasing concentrations of citric acid for
treatment groups and contemporaneous controls, *indicates a significant difference in
cough from controls. Results are presented as a median (intraquartile (25-75) range)

10

15

20

Citric Acid Concentration
0.01M 0.1M 0.3M
~ 0.0 3.0 24.0
Controls (n=20) (0.0-1.0) (0.5-23.0) (13.0-25.5)
) 1 mg/k 0.0 5.0
Memantine (n=8) gxe (0.0-1.0) (1.0-20.0) 14.0
o 3 mg/kg 0.0 3.0 245
Memantine (n=38) (0.0-0.0) (1.0-7.0) (18.3-27.3)
. _ 10 mg/kg 0.0 0.0 1.5%
Memantine (n=6) (0.0-0.0) (0.0-1.8) (0.3-10.3)
B 0.0 16.0 19.5
Controls (n=8) (0.0-0.0) (3.5-26.0) (7.5-26.0)
Dextromethorphan 30 mg/kg 0.0 0.5% 7.5
(n=8) (0.0-0.0) (0.0-1.5) (2.5-23.5)
- 30 mg/kg 0.0 1.5 11.0
Ketamine (n=8) (0.0-0.0) (0.0-6.3) (11.0-21.0)
. _ 30 mg/kg 0.0 0.0% 1.5%
Memantine (n=6) (0.0-0.0) (0.0-0.0) (0.0-5.5)
B 0.0 14.0 24.0
Controls (n=7) (0.0-1.0) (1.0-23.0) (13.5-25.0)

Bradykinin Induced Cough

Compared to vehicle, memantine (10 mg/kg) substantially reduced the cumulative
number of coughs evoked by 0.1-3 mg/ mL bradykinin, [memantine median 0.0 coughs
(IQR0-0.8) versus controls 16 coughs (IQR9.5-18.5), p=0.002; see Figure 6].

Respiratory Parameters

None of the treatments studied altered breathing frequency or expiratory times
during citric acid challenge. Tidal volume is significantly increased with increasing citric
acid concentration in all treatment groups. Bradykinin induced a small reduction in
breathing frequency in control animals but a small increase in breathing frequency

following 10 mg/kg memantine treatment (p=0.012).

Example 2:

Pharmacokinetic Evaluation of Memantine After
Buccal Administration in Male Beagle Dogs

The pharmacokinetics of memantine were evaluated after buccal administration in
male beagle dogs. Memantine was formulated in water, 3.3 mg/mL sodium hydroxide in
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Cmax
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Cuax/Dose 5.2 6.8 5.2 54 6.7 12.9

0.25
Tnax (h) 1.7 2.0 1.5 1.1 0.75 P<0.05 0.45

vs. C
AUC
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AUC
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4.8
T, (h) 6.5 6.7 5.5 P<0.05 5.2 5.2 4.5
vs. C
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the conditioned stinulus)

ina of memantine.
e prior to presentatlon of

ANOVA reveal ed no effects of Treatnent on pre-CS

freezing. Phase e ation of the conditioned stinulus):
Di phenydrgﬁﬁg' YH %@%Q% T‘fsfmeﬁsrong trend toward decreased cue-induced
fear con ifi ani ng c marpd to vehicle-vehicle controls (n 0. 061) usi ng-an
unpai r ed| fy “Furlt hed, Unpairddtt-test indic&dd that |memantdfe (10
mg/ kg, th not %f mt/mgfkg ¢o- admgikst er ed wi t hn2gkgry/ kg di phemhy/Hg ani ne
si gni fi caRiohye i ncr egse@ratue-i nduCed fear | condi tOaii ng cofparedOrgd m ce
treated wth vehi cl ¢-di phenhydram ne 20 g/ kg TB&t%ﬁf Ig:S Phase
(after preEdbgettevei on |of the coﬁdﬁudca)lr}ﬁﬂ S |rrul 5‘%ﬂere ?HS o%’g rrend
(p=0.052) toward a dignificant increase [n nnq eezi treat ed
with nmemantine (20 ng/ kg) plus di phenhyd anm ne versus
vehi cl e- di phenhydr am ne al 0325 1 g 14 3cBempmsitsodives { 133 afefralcdosivmf
di phenhydCafitaaitand |1 m’%% 161 1% j Hydfoavdeor Sehdrming ¢ usdrdxed +
condi ti ot Speci i <Y, Flhé POEISEA" | nili Gaktns] £ bathi/k) | SuigmOmkhol +
conditioped stinmnulug, there r%?néli*ﬂlf cant dggrease in Qoﬁggkl N M e
di phenhydram ne was |admi ni <,tered relative to the cont rol; uring the
condi t i oped—stinutug,—freezimg—was T ncreased—when memantine was
admi ni st eCgd: (vgtmbpposEd5 t ¢ j ust77.0 43.0 126

Cmax/Dose 7.91 18.16 9.18 26.03

0.20 0.25 0.15

Tomax (h) 0.75 P<0.05 vs. C P<0.05 vs. C P<0.05 vs. C

AUC.¢

(ng.h/mL) 120 113 103 134

(ng.h/mL) 132 126 125 143

5.05 4.33 4.60
T (h) 718 P<0.05 vs. C P<0.05 vs. C P<0.05 vs. C
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20 vehicl e- di phenhydram ne); and 3) after the conditioned stinulus,
freezing was increased when nemanti ne was adm ni stered (as opposed to just
vehi cl e- wWophenisyatsam ne). This data thus indicates tharcrhus2adasaonon of
memanti ne reverses the induced cognitive inpairnment due to the

adm nistration o i phenhydram ne. 25 Exanpl.e 6: Synergistic Effects on
Cough 1 or ExemattOr BT Batelrali AR Bl MEPARES bhenhydr ar ne.

Anbr oxol , or Benzonatate in Guinea Pigs Evaluations of the synergistic

effects of nmenglf LAg.S ergria\[}ﬁtahﬁﬁﬂﬁstw& @3%95 HRh{-Bh .dﬂlimg{epéaerﬂ?ﬁgﬂtﬁfg die:

anmbr oxol and benzonat at e, ere carried out in conparison to

concent r atitinadé pesiddtbugh fregitiscagfigeachowh igbguiaiesid§. Higatwehbiwdysathiitne,
anbr oxol or benzonat a%ée on citric acid inguc%%l coughin | Fach of these
drugs wasCB Hirainisfed spemanying Fefuges -qoygh | rkfixrdft onfiglsy (measpied 4 thero gy

kg, 30 ”Df;eﬂé&)tag'é%@dﬂirﬁ&lﬁ)%ﬁg%’nﬁpﬂiﬁl@@% abscdaadan ()(ﬁ@?ﬁg/_ﬁg’!i Qﬁlpriéi‘ﬁgl%ri, yed
only 1 dose of drug). 35The drugs were adm nistered 60 mnutes prior to
citric aciescshef |lemyke whi olorgonsilst edmisistandl 20¢@AEE3 3GRETEHS2 P1avidS6004 5

m nute chal.]l en with rosol.s of. increasing concentrat.ions of citric acid
(0. 01- 0. ar°sTteRy EdueseblEaCtR o st sOTRIES (B mistell) Adhing Eesusaplng e
tussive sFipideUs; etdepimat RREE heXhP 8bdeRE Bfotind t 3T nil/h1egherd 0581 @hd qRedht&hIUY
that failed to inhibit coughing (i.e., subtherapeutic doses) was

det er  neddministiggon ghydronmeyabdsd fedegtipnsin tewels @f cepaher e apparent, 5dosi ng was
set at 100 ng/ kg. The effects of the highest dose of nemantine that failed
to inhibi Ef‘cou?enh In these experinments (3 ng/ kg) was then evaluated, with
and wi t hott 8¢ dent pretreatnment with 100 ng/ kg guaifenesin, 10 ng/ kg
di phenhydram ne, 30 ng/ kg benzonatate or 100 ngy/ kg, anmbroxol,_ all of which
on their Eﬂhamwmaﬁ@a tgﬁr?qﬂ?ﬁlﬂpt"fé‘éﬂﬁ!ﬁ.esot?ﬁ%ﬂ'rgdé‘ﬁfgi@l’%ﬁmfbt ¢lrogaition
experihents are presented as the nPamem¥itunber of cunul ative coughs
evoked by citric acid (0.01-0.3M in vehicle treated aninmals (control),

memant i ne pretreat c ination dru retreated (anbroxol en tate,

G phenhyar amt ndTeE Gl SeREORH o RaRL SRR R PET e e RRER R e
resul ts ofoddi@sitnstdithi @6 nde® SPEMAcAI, fthdBaSodditidBing ltEht RREbscEAERe td2

conbi nati ons of nemanti ne and di phenhydram ne, guaifenesin, benzonatate, or

anbr oxol cewdtiongd stimelusi(ghensy apbae untpaditioned simwap (3 mildidlestia thockhi Bia
cough), sh di siagnifi r [ QR i | atJ 1 ndi i t hat
he oo T IsairB' b ab @ BEh Rl B ST R ol Ee SR U Pl A e 71
benzonat ahdsquetelyaodiditk@ledatie: sydengies hdminigtertd ehgmaink torss icustralf (vehicle 20

Ex le 7: - i Ef f f i h i n Fi 1 i mal
pr 2{? egt ealo%%? }\ggrg%}dlpg%@éfqlfp%%t%ﬂlgﬁ% gﬁllgiggatﬁo% osf d?lmnilgdrarlrllgnlég ‘?he c%htrglm mals

was followed with the administration of saline or diphenhydramine. Diphenhydramine
induces anxiety in mice. Accordingly, this test studied the effect of memantine on

25  enhancing cognition compared to diphenhydramine alone or vehicle alone.

Fear Conditioning: Fear conditioning mouse chambers (7°W x 7”D x 12”H;

Coulbourne Instruments, Lehigh Valley, PA) were housed in sound attenuating chambers.

A camera was mounted on the ceiling of the chamber to capture mouse behavior

30  (FreezeFrame software, Coulbourne Instruments, Lehigh Valley, PA); data were analyzed

by Freezeview software (Coulbourne Instruments, Lehigh Valley, PA). Fear conditioning

chambers were calibrated prior to each experiment to ensure that each chamber delivers

the same shock intensity. The experimental chambers were thoroughly cleaned with 70%
ethanol, dried, and ventilated for a few minutes between subjects.

35 Pavlovian fear conditioning refers to the learning of associations between a

negative reinforcer (e.g., a mild electric foot shock/s), a novel context (e.g. a context)
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memant i ne, or 30 ng/ kg dextromnet horphan or ketam ne were subjected to
citric acid induced coughing. Conpared to controls, nmemantine treated
ani mal s swowet/osedaced 25 cumnul ati ve nunbers of coughs eomrpse@d/os@ocontrol s
and dextrorret hor phan or ketam ne treated animals. At these doses, the

dextronet h han and keta reated animals.s d noderate to severe
sedati on P /Pt SPRSH 4 ineytr fc%qtengm tong of gfhalg noi%’??%i‘%%tcon{%@air@ﬁ‘zﬁ%dne

treated aphpBl RarnMy Ghd ShVRY, §URsliaRtial foir E&f&iﬁ@rﬂné%’sﬁ' gevRfopedl thf ¢heaci d
evoked coughi’ng, showed no sedating effects (Figure . Thus, relatively

| ow dosescofluBonmd memdrye) rodontp aasds¢do dext r omet hor phan or ketamine, have
substantially higher antitussive effects w thout sedation. The
publ i cations di scussed herein are provided solely for their disclosure
prior 30 the fiplibehdRbE weheadRliaRA o aRPtdsGRt tiilmbeNTbN2 Rbin heloBbRigs t O
be construed as an WO 2012/ 051333PCT/ US2011/ 056004 adm ssi on that the
present i AwRdimation, Todembtrcesivdt pairings aﬁv@@aﬂ@l@d@@nq@wendoﬁlm%w by SUi ¥k ue of
prior inv I t ent e nyconnecti on
N th propsaea®ipes) of 6 ATl  FRENS (RRoR LR ERBR U CaBoRAT )

i s capabl ghoek fbu? tsétgrcortﬁdmﬁatﬁ@twammaﬂs &ftelﬂlth?e fippIsheat, ndee verol lnftemd&d to
cover any variation uses, or adaptations of the invention follow ng

general , €hpanbers f%ﬁBﬁ@%a@r themplaper, Raskiipa thmbpmneassailmgedipéaly a@%féf%lﬁlﬁés f r om
t he prese I r Y in
the il tBlehaR RHERCR KRR B ML ERONG @ oA BT ) TR IS ER, phe
essent i al trhimatgimes Wercaicated vathevehatle (sahmdj oad@hash}fdmmmmz() mgﬂdgel@cope of

t he appended clains. 10 W claim 1. An antitussive conposition
conprising: nemantine and at | east one absorption enhancer; nemantine and

at |east one el Rakl @DnBERDANE Fesriny: @Hﬁt@?ﬂ%l RemBRAwal tés?e@ﬁ4 H’(ﬂﬁ"s after
absorption enhancer and at [east one elim nation erhancer

ant i t ussi weingwrpdise tweon plced linth thd sarhe tmhnmg clmmﬂ:er b rilee d%ebcﬁorenfmel test
ddi t| | _ph t ti '
consi L1 nBeBR S RO v Beske frer S e HGRBAL e rpact Srands (CRLEB: cs.

decongest @i st RASEH.

Cue-induced Conditioning Testing: Mice were tested for cued memory 48 hours

after training. The cued conditioning test was conducted in an altered context (i.c., a
20  different test chamber). Cued testing at 48 hours post-training consisted of placing
rodents in a novel context for 4 minutes, split into three phases: 1 min prior to
presentation of the conditioned stimulus (‘Pre-CS’ phase); 2 minutes of presenting the
conditioned stimulus (‘CS’ phase); 1 min after presentation of the conditioned stimulus
(‘Post-CS’ phase).
25
Statistical Analysis: Data are represented as the mean and standard error to the
mean. Data were analyzed by analysis of variance (ANOVA) followed by Fisher PLSD,
or unpaired t-tests, when appropriate to test a planned comparison. An effect was
considered significant if p < 0.05. Statistical outliers that fell above or below two

30  standard deviations from the mean were removed from the final analysis.

Cue-induced Fear Conditioning: The cue-induced fear conditioning is

demonstrated in Figure 14.
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l10decongestants, first generation antihistam nes, antihistam nes, opioid
anal gesi cs, non-opi ate anal gesics, antipyretics, and conbi nations thereof.
3. The anwbDRopgisvid3conposition of claim 2, wherein the GOE/USROITOS@04
addi ti onal pharmaceutically active ingredients are in the formof an

ext ended-rel eage preparatjon. 154. The antitussive conposition. of iml,
wher oi n the Cobffobbt Pec @SLLEr BIFEFTAHID PF B GPOnBHAHA UMY N@?ﬁ ve
ingreqienkgegggg5eﬁggpop?ﬁﬁﬂﬁ&ﬁgnPﬁ}équﬁgmé;ussive conposi tion of claim 2,

wherein the one or nore additional pharnmaceutically active ingredients are
selected fromthe group consisting of guaifenesin, anbroxol, a first

generation antihi,stamne dc i nations .t hereof 6. The .ant i t.ussi ve
conposi tion of |1§LIaFﬁ Q?r e\bfﬁ@l}l@ﬁ? oFuoged F@V%ﬁgd&%ﬁ?%ﬁ ﬁanﬂ%ea?%]%}geatai cally
actives i ngk@ HdSowRRIPIdcERs@ duelifiiu@e T abhMfloMnk icbnphdditd) Qehidle-vEhR e

antitussive conmposition of claim1, further conprising phenyl ephrine. 8.
The antit eediole (BohPoDi vsiog @f vaparah t-test.uFumlkar, eoppridsitieyt Jodicttedebpth. 9.

The antit ' COpPOS| t j on i BH1, t h L.Slng. .anbs ox

2510 The. Jeiofiag IR GibasBs: Bleotol 20 ek’ "EirafaRUERL S R0CHT Y ik
further caiphenlsesanpine Bighi#Rbntilynicaaskdtipiihdnesiftar colfdioning compared to mice
2012/ 051333PCT/ US2011/ 056004 11. The antitussive conposition of claiml0,
wher ei n pHe#ed vphrichigleadiahghairenes?hmgke 3lenct he form of an
extenggd-rel ease preparation. 12. The antitussive conposition of claim 10,
whi ch conpri ses about 1 ng/dose to about 30 ng/dose nmemanti ne; about 5

ng/ dose t o aboRbsHAGS Mjlnsko s&fidspversii@pmr bhee amdlitonedhainul/if): Mpedosas tao
about 150 ng/dose guai fenesin., 13. .The antitussive osition.of claim 2,
wher ei n- ¢ HEDgn ok @5 P02 00l & JREAPL TS gt BOY-CCORETARS Hy i EOR ne.
codei ne phasPhRhAN(FOYeH MReRY) FALE difhéAiREAdRRE veriRY RRABR. diPRNRYI AR ine

sul fate, hydronorphone hydrochloride, |e€evorphanol tartrate, fentanyl,

fent anyl elone.ate, oxycodone hydrochl ori de, oxynorphone hydrochl ori de,

15 Figure 14 demonstrates the effects of diphenhydramine and memantine on
freezing behavior during cued fear conditioning. Specifically, Figure 14 indicates that: 1)
during the conditioned stimulus, there was a significant decrease in freezing when
diphenhydramine was administered relative to the control; 2) during the conditioned
stimulus, freezing was increased when memantine was administered (as opposed to just

20  wvehicle- diphenhydramine); and 3) after the conditioned stimulus, freezing was increased
when memantine was administered (as opposed to just vehicle- diphenhydramine). This
data thus indicates that the addition of memantine reverses the induced cognitive

impairment due to the administration of diphenhydramine.

» Example 6: Synergistic Effects on Cough for Memantine Combinations with

Guaifenesin, Diphenhydramine, Ambroxol, or Benzonatate in Guinea Pigs
Evaluations of the synergistic effects of memantine combinations with

30  guaifenesin, diphenhydramine, ambroxol and benzonatate, where carried out in
comparison to the concentration dependent effects of each of guaifenesin,
diphenhydramine, ambroxol or benzonatate on citric acid induced coughing. Each of
these drugs was administered orally in half-log increments (e.g. 3 mg/ kg, 10 mg/ kg, 30
mg/ kg) in an unpaired experimental design (each animal received only 1 dose of drug).

35  The drugs were administered 60 minutes prior to citric acid challenge, which consisted of
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10net hadone hydrochl ori de, aponor phi ne hydrochl ori de, beechwood creosote,
benzonat at e, canphor et hanedi sul fonate, di phenhydram ne, di phenhydram ne
hydr ochl owode12/e3s8r omet hor phan, dextronet hor phan hydr olpCoMSAE,1/056004

chl ophendi anol hydrochl ori de, carbetapentane citrate, caram phen edi syl ate,
noscapi ne, noscapi he hydrochl oride, and nenthol.. 1514. The ant| Lye
conposi ti éﬁmaweeﬁ%!?q%  VHRAFEHS PhiBCTAY A CoReEBHISr ShFItTSadd CRIEHY: om t he
group congjigts Afuef inRPREIM! B%%we&%&ﬂétﬁr{gedo%é‘é $ahenusGRbSEhine by aghd ori de,
psuedoephedri ne hydrochl ori de, epinephrine bitartrate, hydroxyanphetam ne

hydr obr onexerinpntsp {Hethegtedt dase of gvbrdyigpihephanoed tminhibitropdgluoa o de,

mephent er m.ne sul f.ate t hoxam.ne drochl.orid naphazol i ne

Johyar ocnr el s LR b R @M ot b S Ehrs SRDBRES Piis apparent,
hydroqyloabgﬁg“@ggnéyimﬁﬁﬁaggline hydr ochl ori de. 15. The antitussive
conposition of claim 2, erein the opioid analgesic is selected fromthe

group consi st i hfe effedvelethnbighgsidopt elencmyrimsibatphidasido imyibit sewdiondhese
oxynor pho ] r t i

mebor o s BIANE yhE MWy B PORYROE R AL AR Beiment 1 o o
claim 2, whri@0mgd/ g gxifackar éhing/ &g dphechyeidhrhino/B0t g/ gy tunpocaas bs1000g of
anmoni um chl ori de, ammopni um car bonate, acetyl cystei ne, antinony potassium

tartrate, T feamprpxopslled sihigh eoledevnsow fafrdiotipbibl congh plie widsafe, and
tolu P@l S#HLe ?)éﬁ?rl&%ﬁt?s/ aQeséﬁg’e’ﬁ?eqre{s:tlﬁg%% Q%Qﬂqlﬂngo&]; ofﬂ?ﬁﬁ&wetdﬁﬁ heV&oked

conposition o alm 1, erein e conposition further conprrses a
f | avor ant by &8ric hé (@O 1-0t304 sinwehctnpasidt dndmale{ canltral )mémanter @etncdtde

conposition conprises nemantine and at | east on bsorpti on enhancer, and
Che” absor GO BB AR S e (Bherer Droigain TBRedYB RS B ERRgcer - or
t he absor gt ineR BRBARESH with eMfifagr i Ng agent and a perneation enhancer. 19.
The antitussive conposition of claim1, wherein the conposition conprises

nmenanti ne and dhe renkt ofdhescetudidsrrat showrenfagwes 15-aBdntcheh else.ri nat i on
orhen e LRl LR B e MOF RS, BOLLLAE HSufiogR o0
(cach at the highest dose that individually failed to inhibit cough) showed significant
reduction in cumulative coughs, indicating that the combination of memantine with any
one of diphenhydramine, guaifenesin, benzonatate, or ambroxol are synergistic in their
antitussive affect.
20
Example 7: Non-Sedating Effects of Memantine
As shown in Figure 19, animals pretreated intraperitoneally with 10 mg/kg
memantine, or 30 mg/kg dextromethorphan or ketamine were subjected to citric acid
induced coughing. Compared to controls, memantine treated animals showed reduced
25  cumulative numbers of coughs compared to controls and dextromethorphan or ketamine
treated animals. At these doses, the dextromethorphan and ketamine treated animals
showed moderate to severe sedation in the majority of animals studied. In contrast, the
memantine treated animals, which showed substantially reduced levels of citric acid
evoked coughing, showed no sedating effects (Figure 20). Thus, relatively low doses of
30  memantine, compared to dextromethorphan or ketamine, have substantially higher

antitussive effects without sedation.

The publications discussed herein are provided solely for their disclosure prior to

the filing date of the present application. Nothing herein is to be construed as an
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buffering agent which maintai ns about 50% or nore of the memantine in the
formof a free-base during adm nistration. 21. The antitussive conposition
of cl ai mwe,201sis3n t he absorption enhancer is a perne&Ciras2@niossmoer, and
t he perneation enhancer is chitosan. 1522. The antitussive conposition of

cl aim 18, erein the absorption enhancer is a perneatjon enhancer, and the
per neat i o TBRNGR Lt Tres PR 1R U TR e (oSBT SehPELTEh o DB m
19, wherepppdifignitnkipar y aci dification agent is selected fromthe group

consi sting of calciumchloride, anmmoni um chloride, anmmoni um phosphate,
aspartane, sodWhicbihghospiimnehassbetinudesasbatl phospitatien WAdgbuapasdde specifet

hydr ochl ori de,. net hj oni ne and ot her am no .acids.,.24..The antitussive
Comosi t 1 BRogmEr b hiRgor e Rcher Bt R AR GPan? & £l PR EP bt § ne
is 10-50 agd applrhtich ik inRhd&Pto@ver hiANarafioHs, 1ded) Q¥ hgaptAfons Dieh@vbhtiisi ve
conposition of claim?24, wherein after adm nistration, the Tmax is | ess

t han aboufollPvhegris genaals ths pHwiMescelthe dayentomped inclushng siebrdcpimiges frem

antitussi i 0 Lmd - ' ' i n -

axci pi ont ¢ POEBE TS Eurtt Bk FoBRBON b e el TG o o
conposi ti omichfthe idicMidbpertdind 41l dsanay b applicdhd elic cssapial faturapisatinbbay
transdernmal patch, an ODT, a hard | ozenge, an elixir, or a syrup. 28. The
ant i t ussi ¥ fedhprsbasiplawyin the ssamc pf theappendedioldms onposi ti on conpri ses
nenan;%ne and at | east one absorption enhancer, and the absorption enhancer
is an 5al kal i zi ng agent or a perneation enhancer, or the absorption
enhancer is a buffering agent and a perneation enhancer. 29. The
antitussive conposition of claim 28, wherein the alkalizing agent is
magnesi um oxi de, sodi um hydroxi de, sodi um carbonate, potassium hydroxide,
ammoni um car bonat e, sodi um phosphate tribasic or sodi um phosphate di basic.
10 30. A nethod of treating cough, conprising adm nistering an antitussive
conposition

&8



conprising a therapeutically effective amount of nmemantine to a patient in
need thereof 31. The nethod of claim 30, wherein the antitussive

conposi t iwo 20ms1333es: nenanti ne and at | east one absor pCirars2@niaseer ;
15memanti ne and at | east one elimnation enhancer; or nemantine and at

| east oneaﬁbﬁar‘tion enhancer and at |east one elimnation enhancer. 32.
The met hod'of#€ai m 30, wherein the antitussive conposition is adnministered
once a day. 20 33. The nmethod of claim 30, wherein the antitussive
conpositign is i 34. The nethod of claim 30,
wherein the an#@gﬁggkéggégﬂ%éﬁ%%ﬁonlﬂg &dmini stered at |east three tines a
day. 35. The nmetchadtind arcd aileasBéhe abkenpaomethrdacaough is a synptom of one or
nore 25conditions sel ected fron1the roup consi sting of sneezing,

r hi norr hea, na§§pw85%??%k@ﬁ%ﬁtmﬁégﬁm' #1Sh, % nasal pruritus,

rhinorghea, al heh@hfso afd i gLl Sn ASOFRLR! EnHaRbet dnbi St (B@¥nt @M Binatiog €asonal
allergic vasonotor rhinitis, perennial allergic vasonotor rhinitis, a

respiratory di se#msesr. a cold, acute bronchitis, chronic WO
2012/ 051333PCT/ US2011/ 056004 bronchitis, asthmat i c bronchitis,

bronchi ectasi s neunoni a, lung tu erculo silicosis,
si li cot ubér cuI EE? ANtitRSHEHORIRPSTIQR O Flaimy ) pﬁmi%%omr&e%%e. wmpospadditigpnl

pharyngi tis, gaf»ﬁﬁbédtﬁauma@le I&g':}méﬁ@sel@awﬁam the %&%B'c@hmﬁﬁfgm}‘ﬁ infantile
ast hmma, puInDn ry enphysema, pneunoconiosis, pulnonary fibrosis, pulnonary

silicosis, 5puh1mjnm\y:s sﬂmpﬂraatmmra,ntlpbwpmto@mﬂ musmlytlm d@ongw@hs isags,

post - 'raI cou tre eal flux diseas ost - nasal dri. nasal
Pongeld i on, Coi renErEiin T RBnaRag whliiior S5 Sunlth saddrnatiiG o
procedure sel eﬁ&@%ﬁafe@ﬁblg@ﬁcﬂ%ﬁ#}f&@@d@shﬁddﬂ%lﬁkftloﬁs Bepgyzhogr aphy and a
bronchoscopy. 36 e met hod of ai m 35, wherein the cough is acute. 10

37. The nmet hod of claim 35, wherein the cough is subacute. 38. The nethod of
cl ai m 35, 3wher #haantitessceugympositiohod piagn 2, wherein the one or more additional

pharmaceutically active ingredients are in the form of an extended-release

preparation.

15 4 The antitussive composition of claim 1, wherein the composition is substantially

free of pharmaceutically active ingredients other than memantine.

5. The antitussive composition of claim 2, wherein the one or more additional
pharmaceutically active ingredients are selected from the group consisting of

guaifenesin, ambroxol, a first generation antihistamine, and combinations thereof.

20 6. The antitussive composition of claim 2, wherein the one or more additional

pharmaceutically active ingredients comprise a first generation antihistamine.

7. The antitussive composition of claim 1, further comprising phenylephrine.
8. The antitussive composition of claim 1, further comprising guaifenesin.
9. The antitussive composition of claim 1, further comprising ambroxol.

25 10.  The antitussive composition of claim 1, wherein the composition further

comprises phenylephrine and guaifenesin.
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39. The nethod of claim 30, wherein said adm nistering is oral. 40. The
nmet hod of claim 30, wherein said adm nistering is buccal. 41. A nethod
conpri si yoadryosizsBeri ng the antitussive conposition of PCrAiSa11/056@04
15patient in need thereof, to enhance the cognition of a patient, or

i nhibit or_ redyce the cognitive i I [ t of a patient, due to_side
effects fibm onds BRIH G ORISR RRFHER | Acwbsir SubrrgcRsingang SHAGIENE. 42
The nmethod of gl.ah McAbrm\YPeH Biinddac-RALd fbsdraddme s selected fromthe
group consi sting of mepyram ne, antazoline, diphenhydram ne, carbi noxam ne,

20doxyl am ne, clemastine, di menhydrinate, pheniram ne, chlorpheniram ne,
dexchl or ph2ni r Ahe metjtudsivenoigositianiofielairh 10 pwhbich domerisediabedti Indefese oycl i zi ne,

chl orcycli zi ne,, hydroxyzi ne, necli zi ne, _pr thazine, tri razi ne,
cypr ohept adi ne?b%gbaeﬁ/if&e FOEATIPF DR S SRR et bhES Y eof . 25

5 phenylephrine; and/or about 50 mg/dose to about 150 mg/dose guaifenesin.

13.  The antitussive composition of claim 2, wherein the antitussive is selected from
the group consisting of codeine, codeine phosphate, codeine sulfate, hydrocodone,
morphine, morphine sulfate, hydromorphone hydrochloride, levorphanol tartrate,
fentanyl, fentanyl citrate, oxycodone hydrochloride, oxymorphone hydrochloride,

10 methadone hydrochloride, apomorphine hydrochloride, beechwood creosote,
benzonatate, camphor ethanedisulfonate, diphenhydramine, diphenhydramine
hydrochloride, dextromethorphan, dextromethorphan hydrobromide,
chlophendianol hydrochloride, carbetapentane citrate, caramiphen edisylate,

noscapine, noscapine hydrochloride, and menthol.

15 14.  The antitussive composition of claim 2, wherein the nasal decongestant is selected
from the group consisting of ephedrine, ephedrine sulfate, ephedrine
hydrochloride, psuedoephedrine hydrochloride, epinephrine bitartrate,
hydroxyamphetamine hydrobromide, propylhexedrine, phenylpropanolamine
hydrochloride, mephentermine sulfate, methoxamine hydrochloride, naphazoline

20 hydrochloride, oxymetalozine hydrochloride, tetrahydrozoline hydrochloride, and

xylometazoline hydrochloride.

15.  The antitussive composition of claim 2, wherein the opioid analgesic is selected
from the group consisting of codeine, morphine, hydromorphone, hydrocodone,
oxymorphone, levorphanol, fentanyl, propoxyphene, diphenoxylate, meperidine,

25 methadone, and oxycodone.

16.  The antitussive composition of claim 2, wherein the expectorant is selected from
the group consisting of ammonium chloride, ammonium carbonate,
acetylcysteine, antimony potassium tartrate, glycerin, potassium iodide, sodium

citrate, terpin hydrate, and tolu balsam.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

The antitussive composition of claim 1, wherein the composition further

comprises a flavorant.

The antitussive composition of claim 1, wherein the composition comprises
memantine and at least one absorption enhancer, and the absorption enhancer is a
buffering agent or a permeation enhancer, or the absorption enhancer is a

buffering agent and a permeation enhancer.

The antitussive composition of claim 1, wherein the composition comprises
memantine and at least one elimination enhancer, and the elimination enhancer is

a urinary acidification agent.

The antitussive composition of claim 18, wherein the absorption enhancer is a
buffering agent which maintains about 50% or more of the memantine in the form

of a free-base during administration.

The antitussive composition of claim 18, wherein the absorption enhancer is a

permeation enhancer, and the permeation enhancer is chitosan.

The antitussive composition of claim 18, wherein the absorption enhancer is a

permeation enhancer, and the permeation enhancer is menthol.

The antitussive composition of claim 19, wherein the urinary acidification agent is
selected from the group consisting of calcium chloride, ammonium chloride,
ammonium phosphate, aspartame, sodium biphosphate, sodium acid phosphate,

glutamic acid hydrochloride, methionine and other amino acids.

The antitussive composition of claim 1, wherein after administration, the Cpax of

memantine is 10-50 ng/mL at a Ty, of no more than about 3 hours.

The antitussive composition of claim 24, wherein after administration, the Tpmayx 18

less than about 2 hours.

A pharmaceutical composition comprising the antitussive composition of claim 1

in combination with one or more excipients.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

The pharmaceutical composition of claim 25, in the form of a tablet, capsule,

nasal spray, transdermal patch, an ODT, a hard lozenge, an elixir, or a syrup.

The antitussive composition of claim 1, wherein the composition comprises
memantine and at least one absorption enhancer, and the absorption enhancer is an
alkalizing agent or a permeation enhancer, or the absorption enhancer is a

buffering agent and a permeation enhancer.

The antitussive composition of claim 28, wherein the alkalizing agent is
magnesium oxide, sodium hydroxide, sodium carbonate, potassium hydroxide,

ammonium carbonate, sodium phosphate tribasic or sodium phosphate dibasic.

A method of treating cough, comprising administering an antitussive composition
comprising a therapeutically effective amount of memantine to a patient in need

thereof.

The method of claim 30, wherein the antitussive composition comprises:
memantine and at least one absorption enhancer;

memantine and at least one elimination enhancer; or

memantine and at least one absorption enhancer and at least one elimination

enhancer.

The method of claim 30, wherein the antitussive composition is administered once

a day.

The method of claim 30, wherein the antitussive composition is administered

twice a day.

The method of claim 30, wherein the antitussive composition is administered at

least three times a day.

The method of claim 30, wherein the cough is a symptom of one or more
conditions selected from the group consisting of sneezing, rhinorrhea, nasal
obstruction, nasal congestion, nasal pruritus, rhinorrhea, allergies, allergic
vasomotor rhinitis (hay fever), seasonal allergic vasomotor rhinitis, perennial

allergic vasomotor rhinitis, a respiratory disease, a cold, acute bronchitis, chronic
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36.

37.

38.

39.

40.

41.

42.

bronchitis, asthmatic bronchitis, bronchiectasis, pneumonia, lung tuberculosis,
silicosis, silicotuberculosis, pulmonary cancer, upper respiratory inflammation,
pharyngitis, laryngitis, nasal catarrh, asthma, bronchial asthma, infantile asthma,
pulmonary emphysema, pneumoconiosis, pulmonary fibrosis, pulmonary silicosis,
pulmonary suppuration, pleuritis, tonsillitis, cough hives, post-viral cough,
gastreoesophageal reflux disease, post-nasal drip, nasal congestion, sinusitis and
whooping cough; or said cough results from a procedure selected from the group

consisting of a bronchography and a bronchoscopy.

The method of claim 35, wherein the cough is acute.

The method of claim 35, wherein the cough is subacute.

The method of claim 35, wherein the cough is chronic.

The method of claim 30, wherein said administering is oral.
The method of claim 30, wherein said administering is buccal.

A method comprising administering the antitussive composition of claim 1 to a
patient in need thereof, to enhance the cognition of a patient, or inhibit or reduce
the cognitive impairment of a patient, due to side effects from one or more

antihistamines administered to said patient.

The method of claim 41, wherein the antihistamine is selected from the group
consisting of mepyramine, antazoline, diphenhydramine, carbinoxamine,
doxylamine, clemastine, dimenhydrinate, pheniramine, chlorpheniramine,
dexchlorpheniramine, brompheniramine, triprolidine, dimetindene, cyclizine,
chlorcyclizine, hydroxyzine, meclizine, promethazine, trimeprazine,

cyproheptadine, azatadine , ketotifen, and combinations thereof.

93



