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sust ai ned
additional drug for a duration of about twelve hours. The invention further

relates to combinations which demonstrate a maximum serum concentration
equivalent to an immediate release tablet, while maintaining therapentically
effective blood concentration for about twelve hours.

[003] Sustained release pharmaceutical formulations provide a significant
advantage over immediate release formulations to both clinicians and their
patients.  Sustained release dosage forms provide for fewer daily dose
administrations than their immediate release counterparts. For example, a
standard dosage regimen for a 400 mg immediate release drug with a short half-
life, such as guaifenesin, requires administration three times within twelve hours
to majnta,in adequate bioavailability to achieve the desired therapeutic effect.
This results in a series of three serum concentration profiles in the patient
showing a rapid increase of drug followed by a similar rapid decrease. As a

result, patients are provided with only a short window of the appropriate blood
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rel ease dosage form on the other hand, may require adm nistration once
every twelve hours to achieve therapeutic effect. Sustained rel ease dosage
forns gewerealobgpszrontrol the rate of drug absorption, to @corabogxrsessi ve
drug absorption while maintaining effective blood concentration of the
drug to provide a patient wth a consi stentAgchi&FidpReftrence: 6£3080400Zlver an
extended duration of tine. [0041 Besi des reducing the frequency of dosing
and providing a nore consistent therapeutic effect, sustained rel ease
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a gel when d . OLS ironnment .of | ow pH t hereby slowy

Gi P usi ng ¢ RETRRST olsulh, ARIEO SOV MNP restfih Bl ChEligfner
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period of time. Release of the drug may occur by leeching, erosion, rupture,

diffusion or similar aciions depending upon the nature of the polymer material or

polymer blend used.

[006] Conventionally, pharmaceutical manufacturers have used hydrophilic
hydrocolloid gelling polymers such as hydroxypropyl methylcellulose
(hydroxypropyl methylcellulose is also known as hypromellose and is used
interchangeably throughout the application), hydroxypropyl cellulose, or
Pullujan to formulate sustained release tablets or capsules. These polymers first
form a gel when exposed to an aqueous environment of low pH thereby slowly
diffusing the active medicament that is contained within the polymer matrix.
When the gel enters a higher pH environment such as that found in the intestines,

however, it dissolves resulting in a less controlled drug release. To provide

better sustained release properties in higher pH environments, some
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hydr oxypr opyl nethyl cellul ose phthal ate, either alone or in conbination
with hydrophilic polynmers. [007] Cenerally, these fornulations are
prepar ed wo idostsni ng the medi canent with a finely divi dedTasesiersoof the
hydrophilic polymer, or the hydrophilic and water-insoluble polyners.
These ingredients are m xed and granul at ed Wigedt's FileRerence: 62308.0690Qdni
solvent and the granulation is dried. The dry granulation is then usually
further blended with various pharmaceutical additives and conpressed into
tabl ets. [ Opskmatauticdlghanufaterctsyyse pobfimere mhidhadissahes oy et bisher sldscessful |y

used to manufacture dosage for t hat denonstrate sustained. rel ease
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does appear, its maximum serum concentration (Cpax) is lower than the
maximum concentration required for the most effective therapeutic result.
Furthermore, most formulations that claim twelve hour potency release almost
all of their drug within six to eight hours, making the formulation less
therapeutically effective towards the end of the twelve hour period. To prevent
blood serum concentrations of drug from falling below a therapeutically
effective level (Cuin) at extended time periods, many manufacturers increase the
drug strength of the dosage form. The increase in drug strength, however,
results in a concomitant increase in side-effects.

[009] Other pharmaceutical manufacturers have made tablets and capsules
containing a combination of an immediate release formulation and a sustained
release formulation to improve the release profile of certain sustained release
dosage forms. Although this solution improves the Cpax and length of tirne

before the drug appears in the blood stream in some formulations, the extended

therapeutic effect is not improved.



adj uvants used, the granul ation process, conpression forces (in tablet
manuf acturing), surface area avail able for dissolution and environnent al
factors woobh/os®sagitation in the stomach and the presencecarvsabsence of
food. Due to these nunmerous factors, specific fornulations play an
important role in the preparation of prol ortfed s&it Rebmenso F3868.¢88%ge f or s,
particularly in the preparation of solid dosage forns that achieve

appropriate bioavailability for optinumtherapeutic effect. 5011%
Guai f enedfH] ﬁup@emrﬁoms%@wy) havey difeysain saivbility i propertiex sadt pHant t hat
| ncreases 1 GRhAGRLY whidAlrrdol Hsthines £id AP pRANIBIRS Hod ARRGHLPN! egm By

reduci ng the*viscosity of secretions, gualfenesin I'nCt'edases fficiency

of a coughcareflbebe affdctedl byi 4 namperastt factors suchessote RghoaaE Wl tipeacofsecr et i ons
from trachea and bronchi. CGuaifenesin is readily absorbed fromthe
i ntestinal tPEENS Jigd; obe agraaPiptioe « BIDSESSz cePTAPIESSIc riorea iR dehlefe.

Guai f enesin ﬁ"@fa@tuf'igg)i, Qﬁllfacepc{r@asé%lg!ﬁé for! digﬁhﬂfonaatﬁﬁreﬂ5ﬁ%§1taﬁ Q46 hour . The

rapi d nmet abol | sm and excretion guai fenesi n provides only a short w ndow
of ther apeusuch asfdguation entssstovhanh andntive gpireseacer e sasecedafsfogd iDuieuoed. [ 012]

Pseudoephedri ne hydrochl oride is_.an orally active s at homi neti.c am ne
and exelrot s Q‘eﬁe‘e@ﬁ B ft(’%?ctsipﬁﬂfl%ﬁoﬁﬂa%éggapla?hﬂ%é‘égg@%ﬁ%eﬁhgﬁri ne

produces pﬁfebﬂﬁﬁdé@' obfeIpfr&lﬁﬁéedsia@ié@rsoﬁiﬁhﬁbﬁ)a%@ airmRPhedidienand agntral
u

effects simlar to, ess intense than, anphetanines. I't has the

potenti al fpieparden &f selid alobagst Hrmp\that ashieve eppropridiedbioawiilabilitsefori t  has
little or ng tPrﬁ%%ﬁ)éraeefu i(g%{g itn nor not ensi ve adults. Pseudoephedrine has
been shown PR have A pfrean efF?‘m' nation half-life of 4-6 hours. [013]

Dext r omet[bpr]p hhmifaﬁés‘in,Cﬁ(ﬁ—ﬁﬁiﬂo}(yﬂlﬁn@lﬁ%@&-@r@?ﬁﬂedﬂ[ &s hokdpdeiat Quahi ng. It
has no anal gesic or addictive properties. The rrag'gor circulating netabolite
is dextr or ieEeases| BipTatqyetraw fipid segieiono pndy helpst tgi losseny phlegme Bosage form

o Punt et 25 iy e G RIEL L r EB 3
Ref erence: 6208c06002d extiéingedctjpar inoteming aommufated Becretidie fie@d exists
o T oS 20 T o B ST o B P "
formul ati onanARPERIdy iethtifizBd ARl RELRAMNASindVichiln @ AR L mdiat e
rel ease fornul ati on,” and sustains the therapeutic effect.
plasma half-life of approximately one hour. The rapid metabolism and excretion
of guaifenesin provides only a short window of therapeutic effectiveness when
immediate release dosage is used.
[012] Pseudoephedrine hydrochloride is an orally active sympathomimetic amine
and exerts a decongestant action on the nasal mucosa. Pseudoephedrine produces
peripheral effects similar to those of ephedrine and central effects similar to, but
less intense than, amphetamines. It has the potential for excitatory effects. At the
recommended oral dose, it has little or no pressor effect in normotensive adults.
Pseudoephedrine has been shown to have a mean elimination half-life of 4-6
hours.
[013] Dextromethorphan acts centrally to elevate the threshold for coughing. It has
no analgesic or addictive properties. The major circulating metabolite is
dextrorphan.

[014] The need exists for a sustained release dosage form of guaifenesin alone and

in combinations, which are capable of sustaining therapeutic effective for
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[ 015] SUMVARY OF THE | NVENTI ON The invention relates to strategi es and
designs in fornulations of nodified release guaifenesin and guaifenesin
conbi nat iwo odossage fornms. This invention provides sustai med/uses/eEse
phar maceutical formul ation conprising guaifenesin and at |east one

addi tional drug. The sustained rel ease for mhicent’s B ReSRycen@fo8.00eRpri se a
conbi nation of at |east one hydrophilic polyner and at | east one

wat er -i nsol ubl e polynmer. The total weight ratio of hydrophilic polyner to
wat er - i nsol qmnéecg@pywr ofnidmne h Furtherathe A58 cyistsoion sestained radeshdosage1) to
about nine:to- (9 ref MR f~about ee-to-two
(3:2) to agf&}fgs 8{s1glxa£t?%é%r}1%ﬂ?%§%§m %gﬁ{é)ﬂ%tlt)%s{l “E)hrlgl} ltrae?]gigﬁelf}%i Cdnaég(iﬁg\ﬁ%%{tof about

t wo- t 0- one tb2hidt) of @n iakidiaté aeleadeofopmealafidn,lippeifsein thet bbb ktrexmnmasi si ng t he
sustained release fornulation is exposed to an aquequs medi um of | ow pH,
such as t haRUigkdyanan #mmﬁfﬁéteﬁlé?‘ﬁ&éﬂﬁm‘%lﬁ@%éﬂl‘gﬁm%ﬁﬁitl}?é%HeB‘i*F #&t causing

guai feneid EL) RYU9E iIQviiNFiee fromthe gel. VWen the tablet
passes t %Ae"‘%‘l’@% ous medi um of higher pHis present,
t he gel bedites itvenddis selhtes, tot sietegipg andeldesignnin doanflamesiof swodified t he

drug(s) in controll ed amounts.. The tablet is . capahl e of, rel easing
t her apeut i créloela?F %‘Faflée?%‘%ém Ry aienes g CORPIRFtae ‘?Sﬁg‘bg‘érpsalt]:hlse‘}?i’eé’ﬁl&@d peri od,

€. g. twel ve,8hidPDEes 10 $eldRd hrrhRBEGCcAP TRt dd @&;ﬁbriﬁﬁ%l%uaiféﬁ@ﬁﬁi ately,
over an extended period, or both. [016] This invention al So enconpasses a

nmodi fi ed r edndaasdeasowpo silditionalwhirg.h Theawplaincd geleass foomplatiog (YR) maya bi - | ayer

tabl et, or capsule an. i mmed}. a rel ease. for.nulation (IR, and _a sustained
rel ease for pﬁ*%%‘%&)“?‘n%gﬁ a# geraﬁu?%et ﬁ%c}{op}&%ﬁ&o?%rg%r Y sef)tel(@,flsftioclz1 Cquantity
of guai f enegi®r-BREIUBRY pSRiietNalhey t@t@INRight ahtid @AShydrép@liagdiyhiconal dr ug.
The i mredi ate rel ease ?or mul ation is fornulated to dissolve in aqueous

aci di ¢ nedi urier-ingelsblgspalymer mayibe inr rapse of gheronertg-qagi (@1 o abtease
guai f enesi n_.cont ai it hi i ona i rel ease
The at | castiReOUORE Il Paleh 1P B 4 8ie o AR PRRled (S S

conpri se a sib-t3AGh® 36:08 8Hd2mPEThrkistdi vl 116 @0ran gg efi tabsutFiwoetoRek eRen ce:

62808. 000021 conbi nati on ff hy@;o hilic gol yner., ancl1 a water-i ‘quol ubl e

pol ymer i n 2PopbdpEr-oraegétdr aBdish #ridbleb-copprising: Yher susiinidh T7lF3E- t 0- one

(9:1), norepphef86R N é/xr%sed RNGEaREoALRHE NGB W FET WRh @3 ik fhithgdRout
six-to-one (6:1), and st preferably from about two-to-one (2:1) to about

f our - t 0- oneth¢ 4tohach] theepailgrer combimation gehsechusing| guafengsior aniddhe dmg(@l so

contain t hetoaglgtiugé ?r%%'l tﬁjer légl( S)When the tablet passes to the intestines where an
aqueous medium of higher pH is present, the gel begins to dissolve, thereby
releasing guaifenesin and/or the drug(s) in controlled amounts. The tablet is
capable of releasing therapeutically effective amounts of guaifenesin over an
extended period, e.g. twelve or more hours and at least one additional drug
immediately, over an extended period, or both.

[016] This invention also encompasses a modified release composition which
comprises two portions (e.g. a bi-layer tablet, or capsule), an immediate release
formulation (IR) and a sustained release formulation (SR). Each formulation
comprises a specific quantity of guaifenesin and may optionally contain at least
one additional drug. The immediate release formulation is formulated to
dissolve in aqueous acidic medium, such as that found in the stomach, to quickly

release guaifenesin contained within the portion, and optionally quickly release

the at least one additional drug. The sustained release portion may comprise a
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[017] The invention also relates to sustained rel ease preparations of the
type described above in the form of capsul es havi ng beads or granul es of
bot h i nmwaoicamesssel ease fornul ati on and beads or granul es pofi/isoziBIned
rel ease fornmulation. The beads may conprise a m xture of discrete beads
each having only one of the SR or IR fornulfgeighde Referanesy628859P923e beads
containing both SR and JR fornul ati ons associated in a single bead, or
conbi nations of the foregoing. Aternatively, the sustained rel ease

f or mul at i oncomBIng WPl Bxdrapkilic @olympstantisa gkirarsolible Pplyer Tnfa Xabie | nedi at e
rel ease f oriy g@tof ABordt@ ?rf Cﬁb)rgn ?’ISQ%:agol . hgtto-oFQ r(?l??rrﬁ&% rgiierzibtb; ystrat Ion

only, the inveéntion w esc et al of the
bi -1 ayer ed taapd of alesthalgieerentwo {12)stbmbbdt tir-tovode (61 Rdd tivat pref@nblei t her t he
i medi ate rel ease and/or the sus ined release portion the guaifenesin and

optional |y HH@ 30Ut PTOapegidily trdbowefor-laseneai b hikerdses Misesusiaaiedi x porti on
or conpri sere%g@% 1§nh?akr%?s%ecoﬂﬁfrfﬂ19@§d1%hzﬁr&6§ _then either conpressed or
: a

m xed for capsu 7 conprise separate s or granules) etc. [018] A
bi - I ayer [0EA| dthedmvemt st alsesremtasaw msmam@T mfeasenmepﬂratzbctrisoof (}6( empe) ) and

time of avalab%?sdle%/lnt e oodfstr hat are. equi val Eﬁg

i mredi ate §&€F8 Q51 E T est ping 5pdso O SEPY éso dtai ned

rel ease of guabdigResdidhse %ﬁﬁulﬁ@&ﬂtané boaab v BRMbleRes %t&ﬁmae@sedose The
bi-1ayer tablet further maintains serumconcentration |evels of

guai f enesi nfoamuwlt)heﬂ“élpél@admﬁy yompfiseca nvxture @fv‘éllscrﬁf@rbea@owch davingl ve hour

peri od vmthot an i n. dos estrenth As abl et may
D0 cont ai fiko P @ 3fE SRS JRHTREREPShL M e il sdhiarihoban be
fornul at ed SRt4dNIR H&mai@srmsbcn@é@asa 51 18ead] 6N corhbiiBEhnat & theel ease
formul ation, or both, In_one enbodinent e bi-| ayer tabl et maintains

ser um concelesing nAlt@mém\selbfthanta@&gtre(@ﬁ@ foeravlafion a1y Gpugrisg  gore

t her apeuti cg A r t hout an
increase in ho?séaco(?1 ed r tJﬁgf!gJ V@%ﬁ%@ggg% 5%%%6@?%@8@ 4 %ﬂ%\ré]ﬂt s File
Ref er ence: ﬁBEﬂBF&O@ﬁ?&se[ﬁth]nstﬂaﬁommlyhﬂre memnbnmaﬂltbe deberitied bih elé&ﬂand
capsul es of the invent n.whi c ve the necessary .
t her apeut i ¢l 'E? CB‘FtFétc?tj tg@ brg’\)’%rlegft%}ﬁetef“ {1BeRto tSh’f’Z'@ dwéersmaé hr ef erabl y
12 or nore Rpugither! the AirMMERaR RIGEE SRR ERMined relbAR! brii0h gRPSUl e of
t he invention provides the above describe Cmn characteristics and

provi des t hguatieoeds ang ogtienally sheriaddlitionsl drngredtivabe nrieddewdbinpthockasie t o obt ai n

;?’ge;[ grensr el) egnx ];)oruonn}))rr %o {)ggeegerpa(rjate e egse pgrtuong h“%ig]el ¢ Heh eXﬁt em

compressed or mixed for capsules (e.g. comprise separate beads or granules) etc.
[018] A bi-layer tablet demonstrates a maximum serum concentration (Cpay) and
time of availability in the blood stream that are equivalent to an immediate
release tablet. The bi-layer tablet also provides sustained release of guaifenesin
over about a twelve hour period from one dose. The bi-layer tablet further
maintains serum concentration levels of guaifenesin at a therapeutically effective
level for about a twelve hour period without an increase in dosage strength. As
the bi-layer tablet may also contain at least one additional drug, the additional
drug can be formulated within the sustained release formulation, immediate
release formulation, or both. In one embodiment, the bi-layer tablet maintains
serum concentration levels of at least one additional drug at a therapeutically
effective level for about a twelve hour period without an increase in dosage

strength.



t he above describe Cmin characteristics and provides the necessary Crmax to
mmc an imediate rel ease product to obtain synptomrelief within a

subst ant iwblog/os®si | ar Trmax period to an i medi ate rel eas@ecprusbs/imsoo [ 020]

I n anot her enbodi nent of the invention, the delivery system provides a Cnax
whi ch does not result in an equival ent CraxAeghtghileiRafneec28081080@Ase product
but does provide a Crax which is therapeutically effect to relieve systens
while reducing the likelihood of side effects due to an increased Cnax.

[021] Thé0%%v&nenaheragralodimpnit b tablelyendodnsides ofahafiawnten RPddseai ned
rel ease fo&mulafd %Q%bgv”edthpgfgésegéfaﬁg e eﬁﬁ?allfé’ffe%ﬁmlggl £ a3efBAYEact uring

met hod for @™ sustained re roul*atron-conpri ses m xing a hydrophilic

pol ymer andi0 &irs, tRore pyefedbBNI2Sor Mol Houxeln a agtae Pe:faveddegmbodirbigt, a1 xt ure and
continuing to mx and chop, drying the m xture tq obtain hydrophilic

pol ymer enciapstprgapsple gt B neationpiovides therpove fessHbs mip RRARGSHSHCS ng

granul atio : i i it : I hkdives,

20 11 onal T ROAHc RGOSy o pHREG B nBIRATTOPRE pERlcAd Uil

f or nul at i orsympyorh heliefb#n b ataire pederagtidembydifmeantt, e dddyeryf sylsncpavettswi t h a

P052] An' exBRareregiesciity Cingharaclosblies Siokitor et (e HRGVEE hoe AR ses o
bl endi ng a 5 AyaREsLYE Rlea8lBldigRes ShidRdsydibRNRlibY withi A%@%&m&aﬁ¥dr ug wth

various excipients, colorants, and/or other pharnmaceutical additives to
f orm an i meutilat Bk ebredie anfiomedlag ietnase profile at el y bl endi ng anot her

quantity gyai f epesi nd_ opt.i.onal | y. |.east one drug.with.a

i oph! 1015 iRt iR B e Rhontion s B Avery SR B o8 L ot
col orants, whidhAoePhdtatsudiarnrgeivhieafl,Addiahiieediae foliaR prodabhdi ned

rel ease fornulation, and conpressing a quantity of the immediate release

f or nul at i ondag tiFowde|faktnixt Yhigh is Heerapeytigalhe aifed| teaglicveosYsiAmy "oHCt o form a

7 WD 03/ 088 . . ' i le ce: 62808. 000021

bi -1 ayer ta%?%ﬁlsﬁﬁ?gﬁgg%ﬁ;%dts&%?%?ﬁ% dé%ﬁ %)nnlélﬁ%%&{(}e "Cbated with a protective
coati ng \{@d1dh Thaphddnyiodi dsolelsss ar netitigjple rcfemanufagadig sustgingdc edeasp023] O her
obj ects, advant ages and enbodi nents of thia i hvention are d%s?crtj bed bel ow
and wil | befogBYRBERS #dobirlpyfr dabils c AnSRBIRICRR BrawpsiREng mefhed iphgent i on.

BRI EF DESCRIGHIAN fdealtEofRANM NCeoiBads Eﬁ:&lﬂ% % hybdphilit! K HeAGHEM

depicting steps in a wet granul ationh nethod manuf acturing the
sust ai ned ratizasewrédents lirag moxer, adding water to the mixture and continuing to mix

and chop, drying the mixture to obtain hydrophilic polymer encapsulated
granules, milling and screening the resulting granulation, and blending it with
various pharmaceutical additives, additional hydrophilic polymer, and water
insoluble polymer. The formulation may then be tableted and may further be
film coated with a protective coating which rapidly dissolves or disperses in
gastric juices.

[022] An example of a bi-layer tablet manufacturing method comprises blending a
quantity of guaifenesin and optionally, at least one drug with various excipients,
colorants, and/or other pharmaceutical additives to form an immediate release
formulation, separately blending another quantity of guaifenesin and optionally
at least one drug with a hydrophilic polymer, a water-insoluble polymer, and
various excipients, colorants, and/or other pharmaceutical additives to form a
sustained release formulation, and compressing a quantity of the immediate

release formulation with a quantity of the sustained release formulation to form a

7



[025] Figure 2 is a flow diagram depicting steps in a dry granul ation

met hod for manufacturing the sustained release fornulation. [026] Figure 3
is a flowadicagsem depicting steps in a nmethod for manuf actramiusgs/itseo
bi-1ayer tablet. [027] Figure 4 is a graph denonstrating the dissolution
profiles of tablets conprising two differedensaEicdiefredce EBe0a021

formul ations. [028] Figure 5 is a graph denonstrating the dissolution
profiles of a comercially available imediate rel ease dosage form and two

sust ai ned rl@rle‘é@eta@@éag}ﬁlef @blet mayr thenentionaldy e ¢oated] with qupeotertive a gr aph

denonstrati f: in over tinme in healthy

human vol un g%ﬁ&%f@%@g@g ?‘%ﬂnf}%} ér%elg%gél %gﬁgeﬁt guai fenesin

f or mul at |[01m (nh@roqs‘ojajts;laakzantmgmdmateenmﬂhﬁme of chigninvaitiomnare alescribag

di fferent sustal ned rel ease formulations (Lot 7B-32 and Lot 7B-3 1). [030]

Figure 7 i sboyradrikerphepysiiomdhis H@S%lpag%n%mew@hq B¥eionguai f enesi n

over time iggl %Iﬂﬁg@%@ﬁ{@w@ pRA comercially avail abl e

i mredi at e %ﬂ%fled rel ease tabl et of the

i nvent i of)24ndFigume 1his -a ﬂlaydtaguhnmidprbtmgisﬂep& a8 evet glrnetasionfmdthel farvent i on

(one conprisin ase formul ati on and 600 ng of

sust ai ned r%‘?’é‘gg‘ﬁmf“iﬁg”ﬁﬁlsﬁﬁt?Ing% La?lﬂﬂr one conprising 400 ng of

i mredi at ¢ozs! @@%ﬁe D0 U1 GV I004pr AR GefRAngBep®in 8 tRMAMALOE HRAB& for

f or mul at??)n? [031] Figure gigl S a girgap gnnns;a?%?l ng the dlg(gdoloutl on

profiles ofmfamtfactsusgﬁlerseﬁalncz@reé@s@fqrabla@ps one tabl et is non-layered,

conpr|S| 2 |ned rel.ease fornu er t bIet i's
MPayer SpelC iy 2t TS g 250D RLRE Rar™ e Bt 0 iR dfind Bnc 600 my

of i mredi at - lapdreaser. f or rrul ation; another tabl et 8 WO 03/ 088952

PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 is bi-layered,

conpri si h@HodisH® of @u%t&?ﬂéodwné‘é%t@gf dhamdigplugan ahr@fﬂmoowaléﬁts i medi at e

rel ease forgmyl i -layered conprising 1000

ng of sustal n Sh% ase %ﬁttrru |e§§&5£%qé®%m£§o£ i mredi ate rel ease

formul at if628] [FOg2¢ SHs gtgr@hgieinmnatrayrr@phe desmlnﬁbm ptafihey ctfmqmamlly

concentration of uai f enesj ver ed 12 ho terv taken from

11 twel ve hd(HaplRimmediae 55 é?e .SBgeg’ HB%W‘P #ﬁ?ﬁ%ﬁos\?&? ers from

an i medi at g paleRse. tabl et and a bi- Iayer ed nodified rel ease tabl et of

t he invention.
[029] Figure 6 is a graph demonstrating the plasma concentration of guaifenesin

over time in healthy human volunteers who were dosed with three different
guaifenesin formulations; a commercial immediate release formulation, and two
different sustained release formulations (Lot 7B-32 and Lot 7B-31).

[030] Figure 7 is a graph demonstrating the plasma concentration of guaifenesin
over time in healthy human volunteers from a commercially available immediate
release tablet, a non-layered modified release tablet of the invention, and two bi-
layered modified release tablets of the invention (one comprising 600 mg of
immediate release formulation and 600 mg of sustained release formulation and
the other one comprising 400 mg of immediate release formulation and 800 mg
of sustained release formulation).

[031] Figure 8 is a graph demonstrating the dissolution profiles of four sustained
release tablets: one tablet is non-layered, comprising 1200 mg of sustained
release formulation; another tablet is bi-layered, comprising 600 mg of sustained

release formulation and 600 mg of immediate release formulation; another tablet

8



[033] Figure 10 is a graph denonstrating the plasma concentration of

guai fenesin over tine (the last twelve hour interval of the 11 twelve hour
i nt erval swoasossobed above) in healthy human vol unt eers f romsad/isoedi at e
rel ease tablet and a bi- |ayered nodified rel ease tablet of the invention.
[034] Figure 11 is a graph denonstrating theAgvérFilgReferpicadiBB0800M92ENt r at i on
of guaifenesin over a 16 hour period in 27 healthy human vol unteers from
600 ng bi-layered nodified release tablets of the invention adm nistered
to fasting WBirlansredcemprising 800 myg of wytained refoefeifpmenlateoncansei00ang of s of t he
i nvention e f N 1200 bi -l ayered

nodi fi ed re?lgfa%gia%% g%el%g? E&gr‘@ (IlaL %\%gﬁjiﬂ{éﬁﬁ% %)lgtrgtbéﬁ%fr%c%ﬁ)%%%ers who
had been fed080 highf fsattainadatleadeORbhukatigh rad 120 mgaoflimpbididenenats ati ng the
di ssol uti on grofi | e of dextronethorphan HBr as nmeasured by three different
bat ches of 5%@1% guai fenesin - 60 ng dextronethorphan tablet over a 12
hour peri FRRS j X ke phan HBr
di ssol ve O\Z/EEFIEF %eguié[ag%@ﬁ?%ﬁ)rn\eéﬁﬁ% tshg?lgﬁ% g‘?r%ar@ﬁ r%i{gdr%% F%érppl asma
concent r at i omMerdn gezdgednad dionr inteldldvekag ftone 1 Admelne Bouminicdvalodvel Z00 ny
guai f enesi n ;and .6 ext ronet horphan HBr to _volunteers separately and in
fornul ati onga%g 1?&’559‘% R B%HFS%S FOTR; 4 yrmediate Jelgaser tablst arddrdt r at i ng

the plasma ¢oRf@Nho@BfiEPREa0 tabRE ¥t theBfdaabRhan HBr fol [ owing the
adm ni stration of 1200 ng guaifenesin and 60 ng dextromet horphan HBr to

vol unt eerl®33h Figrisel Odisfaf grppin tlethonrsinaling ithenplasoa WhoeRt @ 88062 gREFHdsBE03/ 11500

Agent's Fil : 00021 ] 0O iLgure.15 is a.graph

denonstr at i ﬁégﬁ ngé ﬁggﬁ%t%gx%gleo%{ rng?ﬁ‘f%#%fgtg% 15 ﬁ%&vmmﬁqf aégﬁeegﬁflp‘?ﬁ phan
fol | owi ng t heowagini hédthyaiunen WiuikeRs it gy dhhedias Rl1easiiabR ah® a bi-

dext ronet hor phan HBr. to volunteers in three different fornulations. [039]

Fi gure 16 i $Y§gragifierbielnass tahlet alythe fvegtierol uti on profile of

pseudoep 1 i i ] t f uai fenesin -
120 ny g? gﬁ]dggéﬁgdlr]i {r%eg g%ﬁj@‘t gébr{“;elﬁ[r? %ﬁ%%aﬁkg%eg\%%%g?gm%gtﬁ%%oﬁle?fod as
neasured bguaifeeegeoven 1pheudueipldd 2 ieati hdhas oblve@es \faim 600@ag [ 040]
Figure 17 iﬁ. A gﬁr‘?ﬁph ?(frr&ns rati th t%l asma concentration of guaifenesin
fol | owi ng t RE'3XEH P8I SE i 16172t ¢ %)Cﬁg § LRV R8s RHMIRIETED (O rigsting
pseudoephedipngtebisl 1200VRIUBLR§ERAS RRBIRHE ke R dabltd ¥F Mk At QR%Pf the

administered to fasting volunteers, and 1200 mg bi-layered modified release

tablets of the invention administered to volunteers who had been fed a high fat
meal.

[035] Figure 12 is a graph demonstrating the dissolution profile of
dextromethorphan HBr as measured by three different batches of a 1200 mg
guaifenesin - 60 mg dextromethorphan tablet over a 12 hour period as measured
by the weight percentage of dextromethorphan HBr dissolved over time.

[036] Figure 13 is a graph demonstrating the plasma concentration of guaifenesin
following the administration of 1200 mg guaifenesin and 60 mg
dextromethorphan HBr to volunteers separately and in formulations of the
invention.

[037] Figure 14 is a graph demonstrating the plasma concentrations of
dextromethorphan HBr following the administration of 1200 mg guaifenesin and

60 mg dextromethorphan HBr to volunteers in three different formulations.

{



invention. [041] Figure 18 is a graph denonstrating the plasm
concentration of pseudoephedrine HCO follow ng the adm nistration of 1200
ng guai f eweasnssaszd 120 ng pseudoephedri ne HC to vol unt e@CI/isa3/itsnee
different fornulations. [042] Figure 19 is a graph denonstrating the plasna
concentration of three different 1200 ng gu=eitshdsRaferghos 828$000021gr oups A,
B, and C of exanple 12. [043] Figure 20 is a graph denonstrating the

pl asma concentration of three different 120 ng pseudoephedri ne dosages in
groups Al088] drigure &F iexanghrh 12monftedinp thegplasma 1cinsertragioapofddronst r at i ng

t he plasma concentratijon,of ree .different. 12 uai fenesi n dosages
for treat npmega%ﬂ{,}{e ,exﬁﬂ‘a’h@ Bqﬁfgg%%]fédmi%}gtr U(?ﬂé? q%ﬁ%ﬂ%eg%el?eémaan&r aph
denonstrat i §g nigdtRxBbasiRHAN CEtH Ibiuafkentf in e Biffedid: FRHRMtiohd0 NU
pseudoephedri ne dosages for treatments A, B, and C of exanple 13. [046]

Fi gure 2103¥pilkgwequlti f nesi grapbncdemonsiratings &e \dissobiiont qredileat ¢fons and

dosage stre i 24 i seydo edrine.pl as
concentrati g%éﬁ?%#?élg\%eng@%ﬁlu% %1 rg ?{3%‘:%1“3 % m%%bfmgrggﬁ?gnﬁﬁlg%or engt hs of
pseudoephednighsseudisephedrinedsC] tabliet f@iitioh @veih aRiH06 perldd MAnEBHRAB8952

PCT/ US03/ 11500 Agent's File Reference: 62808.000021 [048] Figure 23
depi cts guaP¥ 8KasTeent BisedepphedringHCk dpsobvdyenidmeni st rati on of 1200 ny of

uai f enespag ; ; . | c Lde [ netwo. different
o mul at 1ony PaT b g R AARARELaL oo AR LB Afioh e R
pseudoephedfollvevicpndent aduinsirstidrol bHOWL 2G achy ndgugifemdsinonanddf 12AR0fhgny of
guai fenesin wi th 120. eudoephedrine hydrochloride in tw different
formul at i OnBSEflg?qu &’P i fh-% E{m‘?ﬁ’é%ls.epi%%& apd iy &%Tacﬁ'é’ﬁ‘f Qisthe

st eady- st at g,v@p@dd enesi n plasma concentrations follow ng adm nistration of
11 doses of 120 ng pseudoephedrine with 1200 ng of guaifenesin in two

di f f er entl04Hr HHigerei dbs.is [ 05 Braphi glgmonsteatigpitbe splsmadyoreatrgion of
pseudoephed nistration of 11 doses

peeudoephecy g, BhaSaR, ERTSSIMITL Ui BB PRI el A R
fornul at i ong20 [@PREuddephiddeind G &P v6lustettdah fROECSikRrapt AzMBlatiOACENt r at i ons
Fol T ow ngt()42] Figure 19 is a graph demonstrating the plasma concentration of three
different 1200 mg guaifenesin dosages in groups A, B, and C of example 12.
[043] Figure 20 is a graph demonstrating the plasma concentration of three
different 120 mg pseudoephedrine dosages in groups A, B, and C of example 12.
[044] Figure 21 is a graph demonstrating the plasma concentration of three
different 1200 mg guaifenesin dosages for treatments A, B, and C of example
13.
[045] Figure 20 is a graph demonstrating the plasma concentration of three
different 120 mg pseudoephedrine dosages for treatments A, B, and C of
example 13.
[046] Figure 21 depicts gnaifenesin concentrations of various formulations and
dosage strength.
[047] Figure 22 depicts pseudoephedrine plasma concentrations following
administration of two different dose strengths of pseudoephedrine, as well as,

different formulations.
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adm ni stration of 1200 ng of guaifenesin with and w thout the
co-admnistration of 120 ng of pseudoephedrine. [053] Figure 28 depicts
pseudoephworo3ioesopt asna concentrations foll owi ng adm ni st ratriuse3/of50d20 ny
of pseudoephedrine with and without the co- administration of 1200 ny of
guai fenesin. [054] Figure 29 depicts guai f enagints Hilk Bsfamnce:@An810000at i ons
followng admnistration of an experinental 1200 ng guai fenesi n-120 ng
pseudoephedrine fornulation to volunteers under fed and fasted conditions.
[055] Fi glfd8] 3bisyesn 28 t depisse guytsmasinr ¢aneersiationn feltnvagtadatinistratidno bf owi ng

dmi ni strati | 0 i f in-120 ny .
pseudoophoar s BT mAATTSHR, ol A becr e e EREaEertvartlictr Bhai 11 ons.
[056] Fi gur dliffdrenicioimilati@sdbll @magiahigh-gsededt.i on profiles for various

bat ches @%?) ciated with the studies. [057] Figure 32 depicts
pseudoeph nElgYTes 4 dERIFts (Pspirdorpiessing spneenirpbens foHeowinesadmaipistretion ed with

the studi es. f[1958 I . i | in.. Qnecentrations
fol |l owi ng tr?e gd%ﬁ%&’%%ﬁ%ﬁ%ﬁ%@ﬁ?@dﬂ gr% s%&;félgfﬂ eerrc.lhénts}‘]L ﬁ%\n%f]ﬁlogrew {%Oout t he
co- admi ni st rdififérem fofmulé@onstoltiexing areghfat pleah hydr obrom de. 11 WD 03/ 088952

PCT/ US03/ 0. Agent's .File Reference; 62808.000021 [059] Figure 34
depi ct s né%ﬁ? d%%%??ﬁoﬁ%@%?tﬁ A0yl auaiisnestn Plasr feacendialiang faylovimg

admi ni str at @Ak Rt bOTE! AAEBRAN A 4L OfliodthddRndl LET A0 Ll gyl ati ons,

doses and dosi ng reginens. [060] Figure pi cts pl asma gual fenesin
concent r at i gusifénsbinoniwegdiffeeent fatmivhitions.at i on of 1200 ng guai f enesin al ong

ith 60 d et horphan . hyd ide int di f.f t f | ati ons.
Lo61) P oleal SEELROTR QoY eaBt-filepstrdarleing clesdiv 1 onpaELPBI | ow o
the adni ni $6l@ingRdeini§ehiios o@%ﬂo@éﬁmo%gﬂséﬁ)ﬂgé&%ﬂﬁ danabod MLe

a

different rates. [062] Fi%ure 37 de{)i cts plasma guai fenesin concentrations

fol | owi ng t 196 guRifANESIB ik teq Gffersnt fopmglagignyuai f enesin and 60 ny

dexty oot RspIEID, 3 BAALL TR Blsl LG OPuBARHRT AR 2 o
fol | owi ng t hémimstritionsf 1200 Mg of foudifenatin GeRt sraneiivat plakd-dydhrRagsE de and
1200 ny gu%iffﬁ&?nsgiOr}pisgudw;hezgge.and fasted conditions.

[053] Figure 28 depicts pseudoephedrine plasma concentrations following
administration of 120 mg of pseudoephedrine with and without the co-
administration of 1200 mg of guaifenesin.

[054] Figure 29 depicts guaifenesin plasma concentrations following
administration of an experimental 1200 mg guaifenesin-120 mg
pseudoephedrine formulation to volunteers under fed and fasted conditions.

[055] Figure 30 depicts pseudoephedrine plasma concentrations following
administration of an experimental 1200 mg guaifenesin-120 mg
pseudoephedrine formulation to volunteers under fed and fasted conditions.

[056] Figure 31 depicts guaifenesin dissolution profiles for various batches
associated with the studies.

[057] Figure 32 depicts pseudoephedrine dissolution profiles for various batches
associated with the studies.

[058] Figure 33 depicts guaifenesin plasma concentrations following the
administration of 1200 mg guaifenesin with or without the co-administration of

60 mg dextromethorphan hydrobromide.
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[064] Figure 39 depicts steady-state plasma concentrations of guaifenesin
followng the nultiple dose adm nistration of 1200 ng guaifenesin in

di f f er entwofoofsaebat i ons. [ 065] Figure 40 depicts nean st eRATAESIHIB00

guai fenesin plasnma concentration-tinme profiles. [066] Figure 41 depicts
steady-state plasma concentrations of dextr dweet’hBiedieterencef GIBOHAMY t he

mul tiple dose adm nistration of 60 ng dextronethorphan hydrobrom de in
different forrnulations and/or different dosage rates. [067] Figure 42

depi ct s d@5&1r Siane 3¢ slepistspheameextomehnrplan plasma epiceniratipns Hellowing

dmini strat f . h h i.de in.dif t
R B S T L S
di agr am f or ddsBeattpdusim@at gibenof guai fenesin DC (95% . [069] Figure 44

depicts a process flow diagram for %%uai f enesi n/ pseudoephedri ne product
(1200/ 12(50@) Figiie o83, depiol] PhsHr svabensspi ceapcentistigee sollomdng dihggr am f or

guai f enesin ri odug 0 X tapl &Ls 3/ 088952
PCT/ US03/ 11‘{5‘8%%%8%%{]?‘% L0, s g#%fﬁé‘éesggeé@g% .mg%]i‘)og&i |'Rf‘%é8 CRI PTI ON
OF THE | NvENTréNomidlih thhe diffeven fornmlatinat es t o sustai ned rel ease

formul ati f guaifenesin. In a preferred enbodi nent,_ the fornulations
al so conﬁéﬁe% ¥ s emiste daylpFBAtphan RGP FONCRRERTORp dolgyisgewer of m

sust ai ned rﬁin%ﬁfsﬁraﬁ&{aﬁemﬁ%@embm GiBharf BYdPIbrBki® ht BAEP HirRPsht fadPeCi i C
guantity of guaifenesin and may optionally contain at |east one additional

drug. Thd06dmdakduae e 37 eldepisie fpbasmal aguiadendsm  dapcentfativesl fadlodiiss ofhee i n
aqueous aci djc dj.um as th found.in the to h,. to.provide rapid
rel ease of ?%ngﬁﬁél?lé%;&ﬁadﬂa %%F%%m P9 t §e M d?’é%f’é‘i‘n‘gﬁ?m}éana i?fi onal

drug. In a piefifehediemindbiMeider féhdsitdcortiss! ease formul ation

conprises a conbination of a hydrophilic polynmer and a water- insol uble
pol yrrer il#63 Fagure 38afepictsplashipudesdipamethprpan canceytratipng Hollewisignéet o- one

9:1), . -1 0- 3; t
S x1o- one FRRLFAAH orr bR RrrBBbmbdh “Frckuolifod sl 1088 one (2: 1)
t o about f oguaifenesiimehé fedlahd fidietPdontihioas.pr ef erred enbodi nent the

hydr ophi |l jc _pol yners are selected from . . .
[064] Figure 39 depicts steady-state plasma concentrations of guaifenesin

following the multiple dose administration of 1200 mg guaifenesin in different
formulations.

[065] Figure 40 depicts mean steady-state guaifenesin plasma concentration-time
profiles.

[066] Figure 41 depicts steady-state plasma concentrations of dextromethorphan
following the multiple dose administration of 60 mg dextromethorphan
hydrobromide in different formulations and/or different dosage rates.

[067] Figure 42 depicts dextromethorphan plasma concentrations following the
administration of 60 mg dextromethorphan hydrobromide in different
formulations and dosage rate.

[068] Figure 43 depicts a process flow diagram for the manufacture of guaifenesin
DC (95%).

[069] Figure 44 depicts a process flow diagram for a guaifenesin/pseudoephedrine
product (1200/120 mg) tablets.

[070] Figure 45 depicts a process flow diagram for guaifenesin/pseudoephedrine
product (600/60 mg) tablets.
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acacia, gumtragacanth, |ocust bean gum guar gum or karaya gum

net hyl cel | ul ose, hydroxonet hyl cel | ul ose, hydroxypropyl nethylcell ul ose,
hydr oxyprwpybB/osses: ul ose, hydr oxyet hyl cel | ul ose, car boxynerlayluses/ishose,
agar, pectin, carrageen, alginates, carboxypolynethylene, gelatin, casein,
zein, bentonite, nmagnesi um al um num sil i cat égenpiily Rafeehard28@0000and

nodi fied starch derivatives. In a nore preferred enbodi nent the
hydrophilicéﬁgijers are selected fromcellulose ethers. In a nost
preferred erFodirn C i e selected from

hydr oxypr @@y h_as hocel , .(EIOM . .Preferyed total
anount s o?pt Leﬁﬁiw Sgﬁ‘?‘* %égﬁgsgﬁ’yﬁn}é{r:mhqeﬁcﬁegé%%e ﬁmnglaltlﬁr% 0%9@5%“8?1& &s than
10% by wei glprefewed ambafitheny thalfbeiulathdns ealgy @d‘nﬁ{%ﬁi@ ¥ 1eBMAsRPMdidignaPO! Y Ter
anounts includes nmore than 1.0% and | ess than 7.0% nore than 2% and |ess

than 6. 0% ThisdaiBlatiatc; sdeasaciome sptninshirelpasepéirymeer i both.t Fech

Guai f enesi n X A8sm g%ﬂ@g OW,. ke (W ol ymer added. separately
to formthe rel ease- del Ayi g %F??xq%ﬁé’?g’?é&‘éﬁ?@“ﬁ%ﬁ BBESutPE 8e t 0 4. 0%
and nore prcefiteinabl jeastr om additional . di¥g.t 0TRe @ffmeliiates haedsd foemi@EOYNE zed t hat

these 13 03/£088952. PCT/ US03/ 11500 , Agent's File Reference: 62808. 000021
anmount s my@%@uégg(gz‘? SRR I IHEEtcidic Hedipe, such apitear fopndy thiesi r ed

f or mul at i on sekiaenGlohproiad 3pidi @eléaser&}‘tﬁé @ﬁ&ﬁfeﬁé@?ﬂ%@r@‘%{}&iohﬁ@sﬁ\@tﬁ rléeis{‘; f’! ubl e

pol ymers are selected from polyacrylic acl crylFic resins, "acrylic
| at ex di spePB¢ casliticnal | dingse Tacat preferreghetmbbdinent, pdley sistyinedcelate

pht hal at e, r . met hyl cel | ul os hthalate. In a nore preferred
enbodi nent ?%g{u%@réﬁ%{%sn%gléelongbdmﬂ?élrgteﬁﬁgdg@ &Bﬁlyﬂebrﬁ“da?cwqut resins.

In a nost pimbmblegblpnbadiarans rdnis ovab&f ohBSQbEDLE1 P8 BBl fin@fEonse! ect ed
from Carbo_nﬁ(% acrylic resins such as Carbomer 93£1P.)Qgre?grgdfoe%r#%unts of
i

t he water - b Bbts niefeiarbr 2 irargeudfoalinyt dhreeramtvah G1I2) @ Bbowsik-lese  t han

about 2.5% py1yahdosf Q&f Let. Mre preferably hydrophilic

pol yner am)%t)é\%ihnc °3d@§ e?r‘bbr}%%%g%g%%?&ﬁt’?%’%t%ﬁeE%ii%[ ﬂéﬁ‘t g%ﬁ - 1.5% and

most preferaid fd:Hore than about .9% and less than 1.25% It should be

recogni z hgt these amounts. na e proportionally present in a 600 ng

t abl et iﬁ@nfr‘“d@sﬂ@%ﬁ“ﬁm &Pﬂ%ﬂdg{l? nthet hkophilic mohamerypase i selestedi framal so

rel ates to sdistaa H8bRASE, PIERRT BLdO f e .described above in

the formof bi-|I aéig?ed abl ets or capsulr%ggh bfrﬁﬁqg%rp 85%%%%%i%uﬁn’of beads

or granul esmgthylaehulgsat ehydeoxsasathyloslibsat i dyd@rgpropglds nethylcellulose,
hydroxypropyl cellulose, hydroxyethylcellulose, carboxymethylcellulose, agar,

pectin, carrageen, alginates, carboxypolymethylene, gelatin, casein, zein,
bentonite, magnesium aluminum silicate, polysaccharides, and modified starch
derivatives. In a more preferred embodiment the hydrophilic polymers are
selected from cellulose ethers. In a most preferred embodiment the hydrophilic
polymers are selected from hydroxypropyl methylcelluloses such as Methocel
(E10M). Preferred total amounts of the hydrophilic polymer include more than
0.5% and less than 10% by weight for a 1200 mg tablet. More preferably
hydrophilic polymer amounts includes more than 1.0% and less than 7.0%, more
than 2% and less than 6.0%. These amounts include the hydrophilic polymer in
the Guaifenesin DC described below. The hydrophilic polymer added separately
to form the release-delaying matrix is preferably from about 0.5% to 4.0% and

more preferably from about 1.0% to 2.0%. It should be recognized that these
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granul es of sustained release fornmulation. Alternatively, the sustained
release fornulation nay conprise a core that is coated by a | ayer of

i mredi at ewopaBes®s2 fornulation to forma single tablet. FecTasoposeo of
illustration only, the invention will be described in detail in the
context of the bi-layered tablet enbodi ment Ageiehile Raferesrribxeizmerizii s a

bi -1 ayered tablet, the tablet is nmade of two portions: one portion
conprising a sustained release fornulation and a second portion conprising
an i medi at #RBEREEEY o REAPLienally | presenpriefa 60@ dng entlodionemy, ddsired at | east
one additio ; e present within the sustained release

formul ati onf}et ngé%mrsgﬁﬁg@é rel ease formul ation, or both dependi ng upon the
desired ef078ttIn ¢ @7Eprrébembodin@ic the Ratpf-BselubRp RO FEREIAE] g, Pr esent
invention has,the. . follow ng ingredients and proportions in the sustained
rel ease | ay@PDRFFIE atids jacrylicogsing, grytigalafean dispersiogs.( 8o 108GtO my of

Quai f enesi npp t cellul os USP]; 120.0
Ny Pseudoepﬁe%ﬁ%%@%ﬁ zfﬁ@i%‘i%x&% %@%%ﬁ%@%@ﬁf J%’LCG uloﬁg@?{gﬂgteﬁ | e

Ref er ence: @28080r0@ogatedUSRbodBMeft iy wyetrinsoble pyllynides fixlsebbak@se, USP

[ Met hocel ElO\}/,kFUSPAf; 15.0 r‘rge Car pboner 934P, NF [ Carbopol 974P]; 0.4 ng
FD&C Red #4G“IYAF IitHudh EARest prederigsogmbodimentshe wagT-insghbld prbymersarat e, NF
for a total seleetsd aidif ICABbSBS £ Ofakin®f : preferre

enbodi nent the imediate rel ggi&gblgllaa%lg? sgé%%hga@gﬁe%\%ﬁg. p?gep%lﬁ ons:
210.5 ng Guampepe it thpeaiepiwplubleopdyenipchiile guae tlemeiont 0.58Pamn@ssd0. 5 ng of

hyd 1 USR]~ 117, fm i
8 OB AH 315 S 1 B AL e

[ EXPLOTAB] ; palythet afhotfts HRQNES i ire $h824ba0E ,75%F and REs @ ig%e |t e
rel ease wei ?qht&bof 359.0 ng. [076] In another ?)nref esrrgg%é tol'l m%@a 1200 ny

Cuai f enesi n Prgeraplye tg&e sl eboit P4blaad Insssthehel 26%L ovk soildgseedi ent s

d ti " .at | R ti
(g Labl ot ) "Baruh- ey e HE b PR Sl Bl i DL R e onidaen o
(95% 2 1263o1aR8esied S4MnBHGN strbtetioxypr opyl net hyl cel | ul ose (Met hocel TM

30.0 VA 0 Pseudoephedrine hydrochl oride 120.0 N A 108.0
M crocr yslﬁ ?ﬂ]l ?ﬁ@ B’é(F?tEﬂnoggo1@%@0%5@%@8‘3‘?’\1/@13336 preparations of the type

described above in the form of bi-layered tablets or capsules having a

combination of beads or granules of immediate release formulation and beads or
granules of sustained release formulation. Alternatively, the sustained release
formulation may comprise a core that is coated by a layer of immediate release
formulation to form a single tablet. For purpose of illustration only, the
invention will be described in detail in the context of the bi-layered tablet
embodiment. When the embodiment is a bi-layered tablet, the tablet is made of
two portions: one portion comprising a sustained release formulation and a
second portion comprising an immediate release formulation. In a preferred
embodiment, the at least one additional drug can be present within the sustained
release formulation, the immediate release formulation, or both depending upon
the desired effect.

[075] For instance, a preferred embodiment of the present invention has the
following ingredients and proportions in the sustained release layer (mg/tablet):
1052.6 mg Guaifenesin DC (95%) [1000.0 mg of Guaifenesin, USP and 52.6 mg
of hydroxypropyl methylcellulose, USP]; 120.0 mg Pseudoephedrine HCL,
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Sodi um starch glycolate 30.0 39.90 NV A Carboner 934P 15.0 N A 13. 500
Magnesi um stearate 11.0 1.33 9.000 FD&C Red #40 Al um num Lake 0.4 N A
0.360 (Iwolamysosmter, purified NV A3 NN A3 N A3 Total Wi @ar/uke871500 477. 51
1105.236 1 Based on batch size of 900,000 tablets 2 CGuaifenesin direct
conpression used in the manufacturing procesageubise Bifaent: 6200021 f enesi n,
USP, 5% hydr oxpropyl nethyl cellul ose, USP (Methocel (err) E10M granul ated
with Purified water, USP (49.21 Kg). 3 Water is renoved during processing
of Quai f enediSP; 30 by hy@sxmmwme@%@llmw WSR3 [VieBeoel By@hi SHY | e

Ref er ence: 0 0] | Gpa re t . a 60

Quai f enesi n/eiég) %go%%a%e%%edr&ﬁe@ég p%ﬁ??’t me%ﬁeﬁleﬂg#‘gﬁl ents and
propor t i ons AlGaiman&ake AVDUGH);Rafr €50 hatihy@cRanr ﬁ@&ﬁfeaNP‘/?or 4 WG4t abl et)
Batch (kg)' Bat.ch (kg)' SR Layer GCuai fenesin DC (95% 2 631. 55

IR Laye
280. 00 947. é%mnmk@%yw%bw ﬁ@ﬁ@ng dpiaprefewed embodimanpthe domediatet hocel

col 1l ose ehoEe 18 BERE RIGRHAE ordfdiil: 03 ad Wilendi BREDSPR | "°
Car boner 93{I®0M BigNifAsuaFerzsih, USPganeis] Qufnnsy etamwr@cy@r@q/l Ineddy1IRRe, D&C
Yel | ow #6 (15-18 purified N A3 N A3

1N ake 0.8 N A 1,440 Wat er
N A3 Tot al “\Réi ;gﬁ]?? #5% of W%&S@k@% C@i‘éosezLNﬁzfs"é@ceér?fH&%h?ﬁosQ me off
1, 800, 000 t ghtighstHMRbENRS] REFEKS r[%gﬁp acturing
process consi ét S oféha%f?}o gual fegem %b %%?fg%%ﬁég%fi@%%@%a@w
met hyl cel | ufasdotalismné¢diate melcase (veaight OEJSBM)n@anuI ated with purified water,
[076] In another preferred embodiment a 1200 mg Guaifenesin/120 mg

Pseudoephedrine Tablet has the following ingredients and proportions:

Component Amount Representative | Representative
(mg/tablet) Batch (kg)' Batch (kg)'
IR Layer SR Layer
Guaifenesin DC (95%)" 1263.1 280.00 947.376
Hydroxypropyl methylcellulose (Methocel ™) | 30.0 N/A 27.000
Pseudoephedrine hydrochloride 120.0 N/A 108.0
Microcrystalline cellnlose 117.50 156.28 N/A
Sodium starch glycolate 30.0 39.90 N/A
Carbomer 934P 15.0 N/A 13.500
Magnesium stearate 11.0 1.33 9.000
FD&C Red #40 Aluminum Lake 0.4 N/A 0.360
(14-16%)
Water, purified N/A® N/A® N/A3
Total Weight 1587.0 477.51 1105.236

! Based on batch size of 900,000 tablets

Guaifenesin direct compression used in the manufacturing process consists of 95% Guaifenesin,
USP, 5% hydroxpropyl methylcellulose, USP (Methocel™ E10M) granulated with Purified water,

USP (49.21 Kg).

Water is removed during processing of Guaifenesin DC 95%.
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USP (49.

21 Kg).

16 WD 03/088952 PCT/ US03/ 11500 Agent's File Reference:
I n anot hewoaisasbe, a 1200 ng Guai f enesi n/ 120 ny Pseudoeplredrisag1ifabl et

may al so have the follow ng properties:

62808. 0000

3 Water is renoved during processing of Guaifenesin DC 95%

21 [078]

Description 1200 ng bi -1 ayer tabl et

Aver age Tabl et Weight 1587.0 ng 3% (1539. 4 4egnt’s Fil§ Befernentpps0sDadok et

Thi cknes
Loss on
Assay- gu
Assay- Ps
107. 0%

s 0.321"
i NMT 2. 0% (noi sture

g)ﬂo%zﬂg@i nénpihey . preferrodo embadimeabl at 60095m@ -Gupdfn@94/60 mg

eud@%g@%%?%ﬂﬁﬁ%%gggg{ t

GQuai f ene ﬁ@lon

iR b ol

0. 341" Tablet Hardness 25-45 SCU Friability NMI 0.8%
NMI 31.74 ng/unit dose

drochl.oride (93.0 -
PEYIPATEd from t he Assay

| denti fi

Guai fenesin (ldentification B) A degp{oiiebley
pr oduced.

cation A pré@paemiti on mat ches

Pseudoephedrine hydrachl

t habunof

ride The

t Repr&baaear
r edatttokplir g
r et ifayeon t

ORdpfeCHARn T
O SEatch QitePr
i M8R@hAyet he

on.
S
peak

obt ai ned
St andar d
mat ches

range cn%%é&ﬁ%é@?&%ﬁ?

i ndi vi du
out si de
Hour: NN
85% Di s9
68%

M 45%

bRt (527 s biaoenhedri

Pseudoephedri
ard in the
{ch}frﬁh% Y YRSD NMI
al val ues between 85.0 - 115
8%eudoephelide hHochidtde, USONE Out
Guai fenesin 2 Hour:
O¥ligiorpsteliing cefifgioge:  NMT 53%

A
J

Ps
Sodium starch glycolate
Carbomer 934P
Magnesium stearate

D&C Yellow #6 Aluminum Lake
(15-18%)

Water, purified

Total Weight

-

ion A preparation nmdatches that
&8P de The d%R78pect r

98l-By dr oc
%250 cm -

0% (9H
. 0% ( For
shge 75.0
6 - 56%
agdpephed
15.0
7.5
5.50

0.8

N/A®

794.1

ks

| denti fi
NMT 7. 89
Level 11, ¢

xal25. 0%
6Hour: 61-§

39.90
N/A
1.33

N/A

N/A3

477.51

31 %
risees hydr o¢hyori de 2

cation Bt
H B8P Level
ne value.
§§o|ut|o
12 Hou

N/A
13.500
9.000

1.440

N/A3

1106.316

of the
um

o 2400
) A
s al | owed
n: 1

r: NLT

Hour: 48

! Based on batch size of 1,800,000 tablets

* guaifenesin direct compression used in the manufacturing process consists of 95% guaifenesin,
USP, 5% hydroxpropyl methylcellulose, USP (Methocel™ E10M) granulated with purified water,

USP (49.21 Kg).

Water is removed during processing of Guaifenesin DC 95%.
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6 Hour: NLT 75% 12 Hour: NLT 85% 17 WD 03/088952 PCT/ US03/ 11500 Agent's
File Reference: 62808.000021 [079] In another exanple, a 600 ng

Guai f eneswn/08088y§2 Pseudoephedri ne Tabl et nay al so have t reTfusbs/omsnng
properties: Description 600 ng bi-layer tablet Average Tablet Wight 794.1
mg 3% (766.4 ng - 821.8 ng) Tablet Thi cknedsns B4 Referendd: 268080000 bDI et
Hardness 17 - 32 SCU Friability NMI 0.8% Loss on Drying NMI 2. 0%

(noi sture 1 88 nmg/unit dose Aﬁ;gy Guai fenesin 570.0 - 630.0

ng/ t abl et anfé@r@%mp%%éaﬂm pirstty 1 KemgPseudoeplidirBe figbteabl et
hydrochl ori qﬁa}(ﬂgbl%setﬂeoi%g x%g%igéé Jal e5| n The retention tinme of the peak

obt ai ned from't say Fon A preparation matches that of the
St andar d| Besenpéierat i on.  Guai f epe9D mgBi-ldeepbieaherry red t 0 pur pose cojor is
produced] ldentification B Pspudoephedrine hydrochloride The retention time
of the pearrahlRlch¥eightr om t he| KSEApe *PHSHBP-# mgal§3en mb) pr epar ati on frat ches

t hat of t{]% ;S.Lh dard preparat|on. Pseudoephedrl ne hydrochloride The IR
spect rum nat éc That of the ¥¥1da®#1in the 2510 cm1 Identification B to
2400 ran se Uni forn NMI 6. 0% (%RSD NMTI 7. 8% for Level 11)
Al'l indi g?aé)%gi}ﬁdvaﬁes bet ween %45(@%[)115 O%(For Level 11, one valpe is

al | owed pEHasitige 85.0 - 115. 0% nlagly ggnone outside 75.0 - 125.0%
Di ssolutfion: 1 Hour: NMI 48%| Guaifenesin 2 Hour: 41 - 61% 6 Hour} 73 -
93% 12 [Howyan DNz 90% Di ssol utKmmz2.0% Hour: NMI 58% Pseudoephedring
hydr ochl jomod@re? Hour: 56 - 7698MT 31.74 mg/unit dose

Assay-guaifenesin 1140.0 - 1260.0 mg/tablet

(95.0 - 105.0%)
Assay-Pseudoephedrine 116.6 to 128.4 mg/tablet
hydrochloride (93.0 - 107.0%)
Guaifenesi_n The retention time of the peak obtained from the Assay
Identification A preparation matches that of the Standard preparation.
Guaifenesin (Identification B) A deep-cherry red to purpose color is produced.
Pseu@qeph_edrine hydrochloride The retention time of the peak obtained from the Assay
Identification A preparation matches that of the Standard preparation.
Pseudoephedrine hydrochloride The IR spectrum matches that of the standard in the 2510 ¢’
Identification B to 2400 range cm™.
Dose Uniformity %RSD NMT 6.0% (%RSD NMT 7.8% for Level j1))

All individual values between 85.0 - 115.0%
(For Level II, one value is allowed outside 85.0 - 115.0%, but
none outside 75.0 - 125.0%)

Dissolution: 1 Hour: NMT 45%
Guaifenesin 2 Hour: 36 - 56%
6 Hour: 61 -81%
12 Hour: NLT 85%
Dissolution: 1 Hour: NMT 53%
Pseudoephedrine hydrochloride 2 Hour: 48 - 68%

6 Hour: NLT 75%
12 Hour: NLT 85%
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6 Hour: NLT 80% 12 Hour: NLT 85%[080] In one enbodi nent, the 120
guai f enesi n/ dext r onet hor phan wei ght specification is 1530.4 ng -]
correspormong/08s95a range of 1484.5 - 1576.3 18 WO 03/ 088962/URQIi13
Agent's File Reference: 62808. 000021 ng. For the 600/30 ny tablet,
wei ght specification is 765.2 ng 3.0% corAggpofidiRafyreb@: @30300Q1
788.2 ng. This specification range of 3.0% of the theoreti cal

simlar tf ge guai fenesi n_al one 1200 ng and 600 ng tablets, resp
[081] The ‘{7&’ pg’s%‘EPﬂFFefrW@iea #n@0Q HigcRyrssnedp60img Pacudorphddoine tThblel
guaifenesinqg%&h(pmg% : .are 15-65 SCU and 0. 310" 0.3
respectively. Ta%letsqgigg@ggkgg%ﬁéyg%pn1at the m ni mrum hardness p
(12LB86A 0.334" and 17-23 SCU. The friabilit

ranged from 0. 329"

wei ght

0/ 60 ng
3.0%
@03/ 11500
t he

of 742.2
IS
ectively.
200/ 60 ngy
40",

ar amet er
y ranged

fromoO. 2 600 n@fbi-Ia%f blpm at Tt ne m ni o trar o
par anet e om 0. 331" 0. 335" and 15-24 SCU. The
friabili
each te
No sign
sanpl es
as hard
tpm (12L
correspo
friabili
obt ai ned
tpm The
t hat the
Ther ef or
days aft
conpr ess
range on
pressed
correspo
tabl et h
3-nont h

Dgcig@B6h Tabl ets pres
r (12LB86B) ranged fr
L veraan Epblgt Weighh 0. 20- 0
5 opdition (527 tpnmand 737 tpm) within one hour of conp
%ﬁbgbﬂwk‘&ﬁsﬁ‘ ference was?¥der?4%8" t he rel ease profile between
And Further tablets pressed as t

h ilot batches,. |
as tH%mﬁggss woul d al 8Vﬁgg peeds of 527 tpm (12LB86C) a
BaGLJiypr ovi ded a t hi ckygsssh,ange of  0.303" 0.312" with
ndi ng initial hardness range of 39-47 SCU at 527 tpm The
t Mosy armggek from 0. 07- 0, Xiid%@ 04 t hi ckness range of 0.304" - O
motstaren. cor r espondi ng| ’mirt5.88 mgraiideess range of 38-47 SCU
friability ranged friom 0.06-0.13% Historically, it has b
SESSYABPEDSIthar den dur i 160t b8.0migrtaletPeiv Way%) af t er conpress
e theﬁe “hard' tabllets were tested for dissolution at le
q?ﬁ%ﬁﬁﬁ;?gﬁpﬁﬁ. The H?ﬁg%@@%ny%mﬁe on the fifth day after
iOn Was The- 19785 et s pressed at 527 tpm The

%52-60 SCU for
JSd4f th day after 48-56 S or the t
Sl : e OB 1AL ooy
%Qto?[ ltan ard, pr
t seen inthe pilo at’Ches:

N &epbhompred BRMHEL Solorl i bBPL- H30 at t

ime point. No significant

_ £Q gqgsion
atlendRhidaM  Again, t h%rep t%)n%lgjla tkrge
nded closely with tha i
ahudifiesst: r ange of 60- 7

rigeatification® stability t

ZaONAddi ti O

Pseudoephedrine hydrochloride

The retention time of the peak obtained from the Assay
Identification A

preparation matches that of the Standard preparation.

Pseudoephedrine hydrochloride
Identification B

The IR spectrum matches that of the standard in the 2510 cm™
to 2400 range cm™.

Dose Uniformity %RSD NMT 6.0% (%RSD NMT 7.8% for Level IT)

All individual values between 85.0 - 115.0%

(For Level II, one value is allowed outside 85.0 - 115.0%, but
none outside 75.0 - 125.0%)

Dissolution: 1 Hour: NMT 48%
Guaifenesin 2 Hour: 41 -61%
6 Hour: 73-93%
12 Hour: NLT 90%
Dissolution: 1 Hour: NMT 58%

Pseudoephedrine hydrochloride 2 Hour: 56 - 76%
6 Hour: NLT 80%

12 Hour: NLT 85%

B2%mgl3i 3¥s@ban hors2t 8slz) ng was perfornpd for

Fessi on.
t he test
hin and
nd 737

A

. 313" was
at 737
Len not ed
i on.

ast 5

har dness

abl ets

anpl es
nal |l y,
he

a

[080] In one embodiment, the 1200/60 mg guaifenesin/dextromethorphan weight
specification is 1530.4 mg * 3.0%, corresponding to a range of 1484.5 — 1576.3
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difference in the dissolution profile from"To" was noted. [083] The
proposed hardness and thickness specifications for the 600/30 ng

guai f eneswp/odestosonet hor phan t abl et were 15-65 SCU and 0. 2207US03/015260" 19
WO 03/ 088952 PCT/ US03/11500 Agent's File Reference: 62808.000021
respectively. Tablets pressed at the m ni numibkartdriieRsfepaccadrisanoat 527 t pm
(12LB85A) ranged from 0.257" - 0.260" and 8-13 SCU. The friability ranged
from0.13-0. 26% Tagé ets pressed at the m ni num hardness paraneter at 840
t pm ( 12LB85BREr 4195 169%5 ong tablet, thg weight spegif@ation BCUHS5.Theg fr3.afbi | ity

ranged from -0426% Di |yt~ t hLn .performed for each test
congi tion (50(23#%8%1%%& 8%6&%%?? 7I\71\,19’?h_i ﬁg%geﬁ%\gﬁﬁugfp%b{ 18§§?Il¥ﬁ.°6%l‘36
si gni fi cant Z0%foértbn deoraisalsweighi 19 sitigarr ol te@ geaiRinelih | fofRel1B6R: bie t est

sanpl es andqqéhe @bLﬂOt bat ches. [084] Tablets were then pressed as thin and
as hard as 8 77 BRI EEPeFyEVow. A “range of 0.232" - 0.241" was obtai ned

o (1216000 hd S RS b o EL AR AR 28, W ARG s on the

sevent h day eatifenesioGlepiresisthorphamnigbldt ai¢ off-@8-SAUSEAI (/8 1ng e Dfp»0. 230" -

0. 241" was qbtai.ned a onppressi,on Wwth a correspondi ng hardness rangi ng

from 23- 30 é‘EﬁBe%{VCg)hotf?@ﬁg?%?f%%@b)% 1@ atsthe gEpinyy SdpATRBeteT

0.00- 0. 13% (Thadmdagss Romidiose\esin ansaid seu Gﬁ%ﬁﬁiﬁi{c}pﬁné%{]ged from
S | es®(seven days

28-33 SCU. Again, the dissolution profile for the test a
after conpr 98} $h30-038%es pbaitkssl wesedlay Y7 tprhhatt thee erininum tHaednekd ot

bat ches. Additi I bl et .hardn Jan f 37-5 CU was__ reported
or ot peoL TE g, (ERERB T, BarTORRL" SR eid e St o

si gni fi cant fditfiftgrengel fromt0120-0i39%0! DiskA1BtM Rlsiih@ Wk QRHoTRd f@?%a&gt ed.

[ 085] The pref erirécfd 1200 ng guai f enesi n/ 60 ng dextrofet hor phan tabl ets have
an aver age ‘ShEPRLIEH(2%hEYE B B73p8) within3gs! houmofivempgssiaabNet  har dness

o 25,7 3 PR pRGERe ks 00, BYAESHELAN e ISEIETE, Rl (2
dext r omet horphthe pilabbstieshave an average tabl et thickness of 0.230" -
aver age (BTt RAFEHBLEL HFSSE o5 153 a8ty T0ag 2% Iy waud obse atboigh
??lpla[:)laf : ?3 g?lj%?c)%pﬁf] 0BYIBSHY mBeithmatbepsah) MYidad ﬂl?(githesfsorgngteho

0.303" - 0.312” with a corresponding initial hardness range of 39-47 SCU at 527

tpm. The friability ranged from 0.07-0.13%. A thickness range of 0.304” -

0.313” was obtained with a corresponding initial hardness range of 38-47 SCU at

737 tpm. The friability ranged from 0.06-0.13%. Historically, it has been noted

that these tablets harden during the first few days after compression. Therefore,

these ‘hard” tablets were tested for dissolution at least 5 days after compression.

The hardness range on the fifth day after compression was 52-60 SCU for the

tablets pressed at 527 tpm. The hardness range on the fifth day after

compression was 48-56 SCU for the tablets pressed at 737 tpm. Again, the

dissolution profile for the test samples corresponded closely with that seen in the

pilot batches. Additionally, a tablet hardness range of 60-79 SCU was reported

for PBO1-H30 at the 3-month real-time stability time point. No significant

difference in the dissolution profile from “Ty” was noted.

[083] The proposed hardness and thickness specifications for the 600/30 mg
guaifenesin/dextromethorphan tablet were 15-65 SCU and 0.220” - 0.260”
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guai f enesi n/ dextr omet hor phan tabl et strengths is based on the limt
established wth the guaifenesin alone tablets. The specification for Loss
on Dryi ngwn3/020530 03/ 088952 PCT/ US03/ 11500 Agent's Fi | @CRafses/ersoe:

62808. 000021 conparable to guaifenesin alone, i.e. NMI 2.0% The noisture
limt is 2.0%of the total theoretical tabl&gentshilgRefprenicecasodochorn ng/ unit
dose. [088] The range for the specification for guaifenesin is based on the
| abel ed amount, 1200 or 600 g 4.0% For the 1200/ 60 ngy

guai f enesi nfefEsdtivshiet Rablstiapretsadlabthe mirdmpanbadhess pbEander at1¥248tpth gy per

tablet. For pbE-pnesi nl.dext rphan. tablet, the range
is 576.0 - é]ziz{,l'%sgg%agged%%@@ gﬁ'ﬁgi?éz}i]gaéldf %ﬁgﬁé{? 'S B‘E’E&PP@E{X ’Eﬁ‘ﬂg‘?cgr
dext r onet hofiphao. 188.26%s Tubsas passeint thabeh@ehn? MakRbss SRafBeOht m  4.0%
For the 1200/ 60 E@Eﬁ@bl et, the range is 57.6 - 62.4 ng per tablet. For the

600/ 30 ny t AHRL: snged fjom HP5B” - B30 anyl Sek3 BEMI. eflhe [foighilityOr her
enmbodi nent s .9 i i i that i r ef er abl ess than
43, nore pré%ég?%tg??/ﬁlrgng!i% 4]?%&?7109‘[?%@6%@# %r{'g{% >Pe‘|%8’p e({ ﬁ%rne%%, J[e,St nor e
preferably kesbtiethah2Btpmandd ris0etppi)e fdthab|one beduresn c3gpasidios5. NCU is al so

preferably greater than 21, nore preferably greater than 24, nore
preferably 9‘&?@’:&?‘%&‘5‘?*%%%%8&%1 ﬁb&’é I5leasccpiohils, bejivsen dire teptasanmles [ 090] The
wei ght of l@nhdinelpivepaieedi f enesi n/ pseudoephedrine tablets (1200 ng/ 120 ny)

is preferably | ess than 16.4g, nore preferably | ess than 16.35g, nore
pr ef er abl [)84Je skabidinweesthea gresswt & thinedret abhardlasske prean whel2Aw. MAr e

b1 of or abl y FS2E WiSA 10 00a0 RGPS B pubustiyn bl nderPr eSO iipang
16. 03g. Thehmh@btraind Goki 25-8@IEU & 3bY @is (1L BIRY. Wh%;fﬁﬁtﬁﬁﬂyymgge%at er than
er abl'y

15. 35g, nore preferabl()/ reater than 15.40g, noreé pre eater than
15. 469, mor EoPy @410 % drasdneshenm thel $:v88d, dayoafeer oefpeesaioh yraggedat er t han

15. 599, nor ref reat el fHan 115659, 91 her enbodi.rents and
charact eri s??@sﬁ;% ?Egyi%\f%%ei%r?%r%e g;ezé'éri“%&?&’?aﬁngdf%q’ﬁ’ﬁesﬂg? &’l“l%ebel ow.
Sust ai ned RekeasspofdinghibahesrajdRPfromm30B@SEUbAG4IRAL (PELESHD) Myent i on, a
sust ai ned rﬁ{?gﬁse formul ation onpri ses guai fenesin and optional ly at

c
| east one dfti B8 AR WO UO-AI3% 01 Yhe hapinesyl onhibehseyerrdayesftert | east
one hydr ophédrsre Ry AR EePRIMAIS-3 £861. A¥ain, the dissolution profile for the test

samples (seven days after compression) corresponded closely with that seen in
the pilot batches. Additionally, a tablet hardness range of 37-51 SCU was
reported for lot PBO1-H54 at the 3-month real-time stability time point. No
significant difference in the dissolution profile from “Ty” was noted.

[085] The preferred 1200 mg guaifenesin/60 mg dextromethorphan tablets have an
average tablet thickness of 0.305” ~ 0.335”, an average tablet hardness of 25 —
35 SCU (in process), and average tablet hardness 20 — 79 SCU (at time of
release).

[086] The preferred 600 mg guaifenesin/30 mg dextromethorphan tablets have an
average tablet thickness of 0.230” — 0.260”, an average tablet hardness of 20 —
30 SCU (in process), and an average tablet hardness of 10 — 51 SCU (at time of
release through expiration date).

[087] The specification of NMT 0.8% set for the friability of both
guaifenesin/dextromethorphan tablet strengths is based on the limit established

with the guaifenesin alone tablets. The specification for Loss on Drying is
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wat er-i nsol uble polyner. In a further enbodi nent, the sustained release 21
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f or mul at i wo ogmysosonpri se a conbi nati on of guai f enesi n and patr/usSeastso@ne
addi tional drug, wherein the additional drug nay be selected from but is
not limted to, an antitussive such as dextAgnéthieRphairvesgghs otmoim de,
codei ne, hydrocodone, a decongestant such as phenyl ephri ne hydrochl ori de,
phenyl propanol am ne hydrochl ori de, pseudoephedrine hydrochloride or
ephedri ne, 5ﬂmaﬁ’@b1ﬁ|t§tgaﬁtifmsmmease d‘FM&"r%a@n%nl’ﬂmnnmetumlmmtlez 0% of
br onphenira e tart rilam ne nmal eate,

mp 'Eﬂer@tal g?l)%%:ﬁ taﬁgﬁ \gél {qg&nét dop %/

doxyl am ne succin hen df'phenhydr ami ne

hydr ochl o[|0881]e Thar m’eh&zlme spaﬂﬂcatﬁ)hefﬁsgdaﬂ@nés'fmﬁ Wafed B BO3hGES] C such as
aspirin, ggj@of en, napr osin, and acetam n%hen or . conbi nations

t her eof . PBin| Y209 hangir @ 080 dust ronfO r phdier hylhk ob?l@im(demg
pSeUdoephedghﬂfenQMﬂfdQ%rﬂéth harPlabt tﬁé)p:}%l e?‘é[ !lP (Sh?%géé(g ng[p(%v 4}%‘3 achi eve

sustai ned r&lease matrix Utllizes pglyner gser
the requi r eBoréleag0@/30 mgumlfe:nfemhﬂextmmethorphﬁ'@ taéraitie thhge rielsegpe. profile

pr oper mX| and fo on is_required, For instance, too nuch
hydr ophi | i c %gp per t\ﬂﬁ%? a'Hé%Eﬂnge W%épeqtﬁ@réoworaﬂ%@omﬂwmu H¥t al | ow

for 12 hour jgigdsé®bn e 1a§elfe9%moﬁHF IBOW%EPBQ & ‘p%y ol #Od/@fgllrgt O:° "

i nadequate Cmax for relief of synpto ef ore, e Se

pol yners, t t@bleé,ntb@: range i 57.6 z 62.4img perttablet. dfrat thé‘léi)(HBﬁ)ufgttalbléﬂ tHez@gbe N

conpari son }SC%S ?t her ? gw de a matrix which is then fornul ated
according to tThe ?P%ts to provide the appropriate release profile.

[094] Hydosmhibther @abydikkstsSofi theblvenfigd, iHS8dd B A6 tﬁé&% gﬁé’f‘&legel}es%ase
fornulation_ include: one or nore natural or partially or ftot y synthetic

hydr ophi | i cthgrfl. mererpraierabd dess th@ufhl,t H@gﬂa@mﬁ@mblyl lesugtanb®an oy guar

et hy cel | P ees e SO T nn Bl bERRSITUIRERE a3d 55 Stk o ul ose,

hydr oxy pr oppefecaiily rester, thay dX1oxay@t hyréfepibllopstsr theRPROKELRYEESEK! Ul ose;
pr ot ei naceous su&li%t ggces such as agar, pectin, carrageen, and algi nates;
SerEhRap

and ot her h W orsEetergh giéaterdaﬁfbél(ypol ynet hyl ene gel atin,
L i Th At
of skill inmghas ;gr@femblyalaserihamdﬁl%n rmcirespteferzﬂﬂj/ Ve8I than 16.35g, more

preferably less than 16.29g, more preferably less than 16.22g, more preferably

less than 16.16g, more preferably less than 16.10g, more preferably less than

16.04g, and more preferably between 15.71g and 16.03g. The weight of 10 bi-

layer tablets is also preferably greater than 15.35g, more preferably greater than

15.40g, more preferably greater than 15.46g, more preferably greater than

15.53g, more preferably greater than 15.59g, more preferably greater than

15.65g.

[091] Other embodiments and characteristics of the invention are described in
further detail below.

Sustained Release Formulation

[092] In one embodiment of the invention, a sustained release formulation
comprises guaifenesin and optionally at least one drug both mixed with a
polymer blend which comprises at least one hydrophilic polymer and at least one

water-insoluble polymer. In a further embodiment, the sustained release
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22 WO 03/088952 PCT/ US03/11500 Agent's File Reference: 62808. 000021 [095]
These hydrophilic polynmers gel and dissolve slowy in aqueous acidic nedia
t her eby aWbamaiossyst he guai fenesin and at | east one drug topdirfdsezelshe om t he
gel in the stomach. Wen the gel reaches the intestines, where the

guai fenesin and the drug are fairly absorbabkei’s Fite Relfesse] 62808.00002c0nt r ol | ed
quantities in the higher pH nediumto allow sustained rel ease of

guai fenesin and at |east one drug throughout the digestive tract.
Preferred hyoi¥iMian enayolcompriss ar eombiaation of ogyaifeoesjn amdt 4ty leastl bt oses such

as those manyf: r b 1 cal  Conpany, a no as Met hocel
ethers. In %ﬁéﬁ%%égf%gg’eﬁhyegﬁboﬁ@%ggﬁﬁg% S%gsﬂgfgis r?é]c?c{éalfjé‘)&’é’\é\@qtdF M9f ation the
hydr ophi | i c lipttednte, dns aatimédbtehaehl asetibi@rorkiByphas hyBioBRESHe, EdMne] 096]

Wat er -i nsol ybl.e 8$%%rrers, whi ch are suitable for uSe in the sustalned

rel ease fordaP : dr e BEANGRRAY iCB N ffen@hemilgphaine nchyddichbmidee i n

sol uti ons ofyhey bW, [ | v wLy in basic solutions
than the hy ropyﬁﬁilolpc %'\(’)iﬁny WW%%@?& t Sg!l)({pogf) PE/ﬁl‘r?glrn ©i sﬁxdﬁ%@’?%ﬂee Ph 1 ow pH
envi r onnment spkadeineam antihgsamihosuntl ds chipastieniramideuhaeats ! braingBedifantifd ar di ng
drug rel ease a'%eréeth e.regi.ons. Likew se, because the polyner dissolves
more slow y™t L1 PRS R Hugaicy Fﬁﬁla‘flﬁlﬁn%e@p@ﬁﬂﬂ@np@lwstp, it aids
in retardi nghelygloxahBas Gitkalld, QsHiaM drbRhe hidralbage rm'fe&la%gr gid delayed
rel ease resul/ts in a nore uniformserum concentra P dn o guar’f enesi n.
[097] The wéleEasiing dumerate, ol yumigesicssiichabd esgion, ilagprofan,t hipsosimvant i on

i ncl ude for .. pal yacryl.i c. aci rylic resjins, acrylic_|atex
di sper si ons,acegei : u#@esné Ace Oé-%% H%W{lﬁaﬁgérg&?pm f\?‘?{ﬁ?‘ﬁiyacé}@%lt 8yt ffal at e,
hydr oxypr opyéxtrazhdiydphid Uhg&ebrophdd)al petdocpRctrtien ehy ROUNORLES PPN to
those of skill in the art. In a preferred "enbodi nent, a sustained rel ease

formul at i onc%%?ﬁi%@eﬁ?@ acrylic resin Carbopol 974P supplied by BF
compr | so D iner oS ARG S BEA Ky O afrbRd Filiw fdacithe 11 "

conprise pharnaceutical a es Incl

lubricants theckquised delgyesieasmpsoftiariatigvo. Gl 6btein Gik Gale@eCprofie opéearate,
powdered stear.ic a(ii d aq%gég%%nat d.vegetable oils, talc, polyethylene

glycol , and™HiHers fogfrul _ aieds Fop instrarce, e eprcadiydirphbiseolymet ose,
gelatin, stafltRsBRShRoo dAREIFR referéﬁ,g%ﬁ?ﬂé@allo@pﬂrdfwRmﬂqjeﬂeeftvmﬁkee 1 9lyeol,

Pul lulan and corn syrup; glidants su
much hydrophobic polymer will result in inadequate Cpyx for relief of
symptoms. Therefore, the selection of polymers, the amounts utilized in total
and the amount utilized in comparison to each other provide a matrix which is
then formulated according to the below methods to provide the appropriate
release profile.

[094] Hydrophilic polymers suitable for use in the sustained release formulation
include: one or more natural or partially or totally synthetic hydrophilic gums
such as acacia, gum tragacanth, locust bean gum, guar gum, or karaya gum,
modified cellulosic substances such as methylcellulose, hydroxomethylcellulose,
hydroxypropyl methylcellulose, hydroxypropyl cellulose, hydroxyethylcellulose,
carboxymethylcellulose; proteinaceous substances such as agar, pectin,
carrageen, and alginates; and other hydrophilic polymers such as
carboxypolymethylene, gelatin, casein, zein, bentonite, magnesium aluminum
silicate, polysaccharides, modified starch derivatives, and other hydrophilic

polymers known to those of skill in the art or a combination of such polymers.
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WO 03/088952 PCT/ US03/11500 Agent's File Reference: 62808.000021 as
colloidal silicon dioxide and talc; surface active agents such as sodi um

| auryl  swbfoatggosdi octyl sodi um sul f osucci nate, tri ethanolramiuse3/11500

pol yoxyet hyl ene sorbitan, pol oxal kol, and quarternary amoni um salts;
preservatives and stabilizers; excipients stgsh’sdble Refotrose230ra00021 ol |

gl ucose, fructose, xylose, galactose, sucrose, maltose, xylitol, sorbitol,
chl ori de, 3§ifate and phosphate salts of potassium sodium and magnesi um
and/ or ar993k nEtess Rudienkikia mobaers gad @and disselvi slowdy iroaqusosseacidic siedid | n t he

art. Col ora i no Lkmted to ald Geen Lake, FD&C
Red No. 40, “%%@3&”@3?’?@%&%55“@%@&“%? (S)vx?lﬁoc.&mgé? Hﬁfusi‘r%@&l %mfmo. 1 and
ot her vari otie stemadhi | Wiler teqge] aelchdsitvehtestiBes whitrdhR gullddnesid 4hd ) One

preferred eH‘oodi nt, %E?ﬁgSt ained release fornulation further conprises
magnesi um s B 4f Ly fble.dit disgdyes igrentrpiied gwantities inpthe thighee gH

enbodi ment , RJiaHStB1 MES T | gt i further. conprises .magnesium
stearate and FD&C Bl ue No.ﬁis%ﬁﬁﬁu%l%% aggﬂﬁlllgglh[g%]a?lqgasén%’tehglf“g«gsnbodi ment
t he nodi fi ethroeghent eh¢ odigastaki omctconPrefces! dtydtaphsiic goWendds ugs, tene of

which is guaifenesin, at |east one hydrophilic polyner, at |east one

wat er - i nsol ﬁ%‘ilgxﬁcgib%frfd}ﬁ’?ﬁﬁ&]los?seé‘é‘% 8ﬂethﬁ%ﬁ%%&ﬁqf%I§YaE@PtD9§’ whi ch

permi ts di SEBbMcaPICOhpGRA! Rndind NAT 8RGHOAE Ao | £CUYCoRERI © For an

extended period of tine. It is preferred that the drug pI‘OPI € provides a

t her apeut i cempgdiment e tai sustainredf ieleaser fornglamnethet nainoptilich olymer O

preferably ter 2 hour nost preferably greater than 14
RicRRicE! etﬁ%%éﬁ%&rg KR erti[?d,ce]a]g{%g

hours. In a preterre dified release formul ati on conpri ses

f'r om aboy09615% tier-a30kibleXSRymes akhien af uidle Wi Galin did YaARAYLJX t 0 about
15% by wei ght of an additional _drug, from about 01 5% t o about C%Lsé%

hydr oxypr op 1R e Polnese WhichggenetsBitdo 1t Sissokye ab seltitions5eh apHy| i ¢
resin, fro u 9 %0 E i um..stearat and from about
0.01%to alr;%%?@l%% g%cfloééstasgltvgg@b%elglaﬁy ﬁ?g)gglgrr%)thétwnﬁr@f“értﬁ%&‘y@?ﬁ Crent, a
modi fi ed r epegmer.f Gecaisatthopolyarepris sesifblom a0WH edGionhenabaish £0%

guai fenesin,b ¥vei ﬁht’ fr.on%la out 3% to about 10% by weight of an

addi ti onal @P%g,"“r“ ofh 661Gt ey ¥ 3idspiguictasding e xslprse gy (thosqeegiphs el | ul ose,

o, ot ks shecod fosser sy, DY Ml 0y 2

wei ght. 24 then §B/dog@ds? pPIgmetsSU8/aids5 00 retarding drug release throughout the
intestines. This overall delayed release results in a more uniform serum
concentration of guaifenesin.

[097] The water-insoluble polymers suitable for use in this invention include for
example: polyacrylic acids, acrylic resins, acrylic latex dispersions, cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose
phthalate, and other polymers common to those of skill in the art. In a preferred
embodiment, a sustained release formulation comprises the acrylic resin
Carbopol 974P supplied by BF Goodrich.

[098] A sustained release formulation of invention may further comprise
pharmaceutical additives including, but not limited to: lubricants such as
magnesium stearate, calcium stearate, zinc stearate, powdered stearic acid,
hydrogenated vegetable oils, talc, polyethylene glycol, and mineral oil;

colorants; binders such as sucrose, lactose, gelatin, starch paste, acacia,

tragacanth, povidone polyethylene glycol, Pullulan and corn syrup; glidants such
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Agent's File Reference: 62808. 000021 [0100] The sustai ned rel ease

formul ati on controls the rel ease of guaifenesin and optionally at |east
one addi twornalossdszig i nto the digestive tract over an extemdediSopersood of
time resulting in an inproved profile when conpared to i mMmedi ate release
conbi nations. guaifenesin solubility is effedgwts¥l Refaencpte2803.000021
environnment in which it is present (i.e. stomach versus intestinal tract).

In a nore aci d* . enq\ﬁ,ronnent, such as the stomach, guaifenesin is |ess
sol ubl e whi 138 colleidal slicamedionide anl tajcs swerre, ackivie hgents sueh ab wodismi Inas]

guai f enesi n ghfakeagibhivi Seldihe- nH.changes {hr.oughout the digestive
tract effect the di Sst)0§r| ut(%on ras%‘leﬂ%’?‘”mé{ﬁai %%% Piﬁ’“ﬂ’ﬁ% gpgv%g?tﬁylgp y

det er ni nat e sofbitahe pobmatkol,r atd ansrtefagl ainfraoiain sald;t pied@dativest Bgg bl ood and
ti ssues. [Olga%l To mai ntain a bl ood concentration of guaifenesin which

provi des goSHPLZE: SFEHETHS Shetb@s lapioge., manniiel, shtcoss, sEvetase, orylosst
guai f enesi n ghlaefké sheH8R! halitb@D xyii®i shobid f.er retarded and/ or
control | ed tg%{ ough the i'ntesti nes. L'Is'hl)eblﬂoﬁfg{oglgg’l ﬁ%lwg%a% pﬁ;ﬁp@gt_eis Bl ubl e

pol yners of of hpotassiimai sediume| ands enapoesimhatandror gey othen paxgesesdidap medi a of

| ow pH. Thi rix.al]ows the sustained release drugs, e.g.

guai f enesi n%g@olk%sn’gl&o‘f’% t%(;;ﬁ%slen% %k% 1 "E‘ﬁ agf. s&?@f?{antﬂrlﬂfd“@eegb“éliaﬂf gek at a

Cont rol | ed Matiedubamensedh Lo Miaheanty a0y EDRRMPlqw N1RZbalthen. using
n )

drugs approved by the Food and Drug Adm nistratio e Sust ai ned
rel ease for MAEYNer YPapr EB&GBhis Me-cdandotienyariduk echified doke ndditivey of i | e of

guai f enesin d oN he; addi ti gnal . dr s) as described in the
clinical doc(:%ér%e%?g&?}?’l g vy\7/i4§’h %“hg‘QEFBE%g?e%Sﬂfbg’gHﬂ)‘%dawst@wsd ABI&2s9 n ot her
wor ds, the Serstubitivadurtbdrepspribar MudRkiugNstEah@ana8 Eilraitdstn PAG: afdi ti onal

drug at a si n%l ar at& tg .he commercially available fornulation, thereby
provi di ng a®AEBHEHE! ey P“i/‘méﬁ‘f’ échstgiacd piense fomuldiiongudharicomgpriselr ug.

[0103] In appbrdsaih S SIRRHIFFRAE B ﬁgs% %@%ﬁé}ey%ﬁxef ornul ati on conpri ses

a hydrophilic polynmer and a water-inso h a ratio of about
one-to- dA9) inipother ambodinennthetmedified (Qedky formilatidl &flgpr@déb ¥t ldag range is
about three-&,oz1 t WO g3: %)h o] abQ?t si x-to-one (6;1), and nost preferably
the range of"hyHEGIHEGE I%UF pHEFeDeyn, Btleast ppgsbydipphiligpolymer, at fasibout

t wWo-t 0- one 6 HatdrOnNMK pbHer t f1d 4 e odiment, the
sust ai ned rel ease formul atpi lgn conpr igtggsaét %[;oat p}r%{r}lg@%ﬁﬁg% %%dgtut %b&?l

hydr ophi | i cPEBlY ghssolugipe pbdmss in a heraprutielly kedfiecttid profle fH D3 ORRA52

PCT/ US03/ 115&‘9)(1 S98RE. & 1% idl‘@fﬂ%@& Fhat 16E :druegzgr(%)%lg %rooov%cil'es a therapeutically
effective profile for greater than 10 hours, more preferably greater than 12 hours,
and most preferably greater than 14 hours. In a preferred embodiment, a
modified release formulation comprises from about 75% to about 95%
guaifenesin by weight, from about 1% to about 15% by weight of an additional
drug, from about 0.5% to about 10% hydroxypropyl methylcellulose, from about
0.5% to about 2.5% acrylic resin, from about 0.4% to about 1.5% magnesium
stearate, and from about 0.01% to about 1% colorant by weight. In a more
preferred embodiment, a modified release formulation comprises from about
75% to about 80% guaifenesin by weight, from about 3% to about 10% by
weight of an additional drug, from about 3% to about 6% hydroxypropyl
methylcellulose, from about 1% to about 1.5% acrylic resin, from about 0.7% to
about 1% magnesium stearate, and from about 0.03% to about 0.13% colorant by

weight.
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and in a nore preferred enbodi nent, the sustained release fornulation also
conprises not nore than 2.5% of the water-insoluble polynmer by weight. In
anot her pwefoanssd2 enbodi nent, the water- hydrophilic polymemr/iss3/11500

hydr oxypropyl rmethylcellul ose and the water-insoluble polymer is acrylic
resin. The ratios result in a serum concentfgniJGiile Befobick:@280R.0000ai f enesi n
that provides an optimal therapeutic concentration for about twelve hours.
[0104] A suséﬁi ned rel ease fornulation may be manufactured according to any
appr opr i a0d0Qeho susiaingeh relense Hewenlations Rpntiols the redeaae tof uajftsimaelit | cal

e i xed | n B M RRROTEDiorl BRlRET 1R, ARG e A REn sshdh on. The

granul at i onpemyd be tighel Reulting abkaiimpiyddonbfild ¥haw LyBir-@ns aRsitinked
granul es of uai fenesin. The resulting granulation may be mlled,

screened, aﬁﬂgﬁ{sﬁe‘f?mlﬂp@r%‘éd graifencsn i b aisraldeqied dal thedpHt ol ¢ wat er

i nsol uble p ] djt:1 Lgr i14 I r. Jhe formul ati on may
t hen tabl et ?&M{fﬁ%“ errrlgg&g v%}ﬁérilt ’f%eI% %gé;sls?ﬁé% g@g‘}agécvv?npsglﬁ%é%sﬁpgl g@ftif)'vemcaoati ng

whi ch rapi dmprelacgidiol enggommentdivshes siesstomagia Suaifenckidi i€ &8s sORBRShild a
preferred enbogdi Hent t he net hod f‘&)r eparing a sustained rel ease

fornul ati onl%%ﬁ’ﬁ PisRH C?Bﬁfmq?ét’éﬁ‘%} tih%.‘ft%?t?e%;gﬂa‘l@‘gjl%lﬂ igjreafieplebla. and about
2 kg of Metrhogel Rk itiBefoudl 8Y FHRATe MakCherecNfie MELBREEL k0N and

guai fenesin may be mixed for about seven minutes at a m xing speed of about
150 RPM andgwaiisheyp end sye edrtiofly alsteumiR@d 0f BiRVcomteatrations ng guaidempppi Ng

speeds may i her eased .t 0 about 200 RPM and 3000 RPM respectively for
about five %@aﬁﬁ%‘fe}@d\}\%ﬁogg%%ﬁsu% kg of water are added to the m xer

cont ent s.[010HeToVimxgiitaiiBy tl6od Wbndetrafiod oROshiatfeRia] WHi&Pbﬁﬁric%e? g&ﬁp' ete
granulation. In a  further preferred enbodi nent, the shut o or the m xer

load is set thempoytic ghigchyie raleaspoadsoittionnef gusitenedimfioona faynbaicenpt i ed
into a flui : i i d _be ryer set tq.a dryer air
f1 ow of 9ooi‘ihc:§j|\%/|icl éﬁgmaf%ﬁ?l |’%'tta§§egprr6}e"?’§? d’r%fe“r{’}#elﬂ §B8‘tﬁq‘ gt:‘ié“{‘%S%B%%ut Be5C Unti |
the outl et bphperilt ané warariaadeise golyandratod 10 susBindereldti® toenuldiyg air flow
may then be clecreased tpo 600 CFrRI\fI and the inlet tenioerature may be
decreased t 8°45REROPCG Inemghiarnefi 1o BH. | Thigrsebanatiex allons sheusustaimd WO

03/088952 PleiabSARleL1 800 cuBfitin Sudi! & RIGGRGRn SREAS 000G CoNt ent of

no nore than 0.5% 1n another preferre I ment,
diffuse at a controlled rate when exposed to a higher pH environment.

)

[0102] When using drugs approved by the Food and Drug Administration (FDA),
the sustained release formulation may be formulated to mimic the blood serum
profile of guaifenesin and optionally the additional drug(s) as described in the
clinical documents filed with the FDA or as required by the FDA. In other
words, the sustained release formulation releases at least one additional drug at a
similar rate to the commercially available formulation, thereby providing a
therapeutically effective amount of the additional drug.

[0103] In a preferred embodiment, a sustained release formulation comprises a
hydrophilic polymer and a water-insoluble polymer in a ratio of about one-to-
one (1:1) to about nine-to-one (9:1), more preferably the range is about three-to-
two (3:2) to about six-to-one (6:1), and most preferably the range of hydrophilic
polymer to water-insoluble polymer is about two-to-one (2:1) to about four-to-
one (4:1). In another embodiment, the sustained release formulation comprises

not more than about 10% hydrophilic polymer, preferably, not more than 6%,
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tenperature is set to a cut-off of 48C. In yet another preferred

enbodi nent, an agitator in the fluid bed bowl may be run intermttently
during drworg/ossbhe dried granul ation nay be passed througcTaSos/aisoditted
with a suitable screen size so that not nore than about 30% of the
resulting granul ation conmes through a 100 neéstent’sJile Remremad280800000r € t han
about 10% of the resulting granulation is retained on a 10 nesh screen. In
one preferred_enbodi ment, the dried granulation may be passed through a
mill fittedalftih smyrg poefesd, embediaent, athe ssustained spleest ffimakmion al&00 t o

bout 1500 f about t o about 45 Th
Fesul ting. scohpats M CES0E B MlaBEIiR bRlalieR buntcedl ol 1 ed
Guai f enesi nabh¢hrefentd Cobpdiaragdle Wafeel Kyd@adgtelio po‘iymelgfa e@dgf@g%?f ion may
(0}

be transferred %@h? 10 cubic foot V blender, conbined with a anot her
0.6 kg of REtHdclase Gl the stateransplwje drolumeroisorcaylic wsth JheEatosal d G een
Lake or FD&G.BLVE NNo, : f Si stearate, and about 1.3
kg of Carbopol 974P. Q#gnco%%ﬁpgogﬁgﬁgfu% lgntgzrépcprf)g *HHb PR ee

m nut es. [ 0B7pettic emnseiietiop fef shonethebvdiadirsrent t he nmet hod of preparing a

sust ai ne ease fornulatiqn conprises | oading about 101 kg to about 150

kg of guiloi@hégi W?tmrﬁﬂo‘iﬁ{eaﬂ? &fw?%nawﬁtbqgl%iga@quqq@cmgitgn@ny dr ug,

about 4.5 kaparepadl Ubethok kifvn Metihoeebs Fsﬂ(ﬁg/'in gu%rr Lo ffzﬁm}a?eu%i%?lm 2.25 kg
out 240 ¢ of

of Carbopol (err) 974P, and about 40 g to a colorant into a
hi gh shear Harelacturd. bt onchérsbedimentguaiferiesintamd Dbydadsitc polyerr abgut 1 kg to

about 1.5 k . nesi.um stearate is added as well. The_ ingredients may
be mi xed f o?e a %%fﬂ} grrlm%“g ‘%@&P ai]ﬂu?rti gﬁyvétgr 8 f%m Fimet SEAREER: ofbeabout 150
RPM and a chappltios pRede afic@ RPoHtaid GRErPRNc @ﬁnoooefg%%gggla@gadgrmﬁ&owg speeds

may then be increased to about 200 RPM and _ respectively, for
about five Siaispednwnihe resting, granylasion umay dek qilddd, veateened, aarel dobted to t he

7 o e BRI R By O

of magnesi um stearate ca run for
ten addi ti ondditioriah lityé®phitic gaiphat e The dothakticnNmay théh faNdhE P LRker r ed

'?‘EEO\?vie{mnt : %&g}i %guﬂﬁgfg f%é)r 1 h% n‘ioxeri (Iao%dii s set to 21 kilowatfs. [0108]
gra FOHed a¥ifh iReprofsstise £opting avhihd rapidly disselysh awed into a
fluid bed dgiugdrsagh gh@ri@juslleyer air flow of 900 CFM and an inlet tenperature
of 27 WD 03/088952 PCT/JUSOSI 11500 Agent's File Reference: 62808. 000021
about 380105] dbcuprefg@duambbdinteet the etthdd wparatating 4 BGItEaSEeldisea rat e of
ilfl:l et)er m nH)Er%ula-tEQg cgrinﬁrigels LRI aI}prr]gXthe)xteeI}(fj ?fg 1%‘;"‘ g (gjue;[if%ngs(i)r? ar%F elt\{l)ou?gd the

kg of Methocel EIOM into a high shear mixer. The Methocel E10M and

guaifenesin may be mixed for about seven minutes at a mixing speed of about

150 RPM and a chopper speed of about 2000 RPM. The mixing and chopping

speeds may then be increased to about 200 RPM and 3000 RPM respectively for

about five minutes while about 49 kg of water are added to the mixer contents.

The mixer may be run for two additional minutes to complete granulation. In a

further preferred embodiment, the shut off for the mixer load is set to 21

kilowatts.

[0106] The wet granulation may be emptied into a fluid bed bowl and placed into a

fluid bed dryer set to a dryer air flow of 900 CFM and an inlet temperature of

about 50°C to about 55°C until the outlet temperature increases at a rate of 1°C

per minute. The air flow may then be decreased to 600 CFM, and the inlet

temperature may be decreased to 43°C until the granulation is dried to a moisture
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tenperature may be decreased to 43C until the granulation is dried to a

noi sture content of no nore than 0.5% In another preferred enbodi nent, the
outlet tewpasmsssse is set to a cut-off of 48C. In yet anotPaarusps/efses r ed
enbodi ment, an agitator in the fluid bed bowl may be run intermttently
during drying. The dried granul ati on may beAgabsdddRdfdrenoeigeroacoootl fitted
wWth a suitable screen size so that not nore than about 30% of the
resulting granul ation cones through a 100 nmesh screen and not nore than
about 10% ofORteR pleBe maqredhangPAful dniasathes prefeméd enibodinent, Gheestescr een. | n

one preferr %}%EQQQ 54, atcngoff%?iélg‘{bg a§1 l.a%ta- grnmlgpeﬁggﬁp%gaﬁ%t,tag{ 02921 ?I

mll fitted w a Sl ze screen of abtu

speed of abagitai&(f theoflaib ded ba&pﬁaﬁBMmﬂm@nm%ﬂ?\Huﬁﬁgdryiﬁg. erigf qigout 35 to
about 45 RPM 0109£r§1ghe resultigé_qfor mul ati ons may further be conpressed

on a tabl et S'3OBIHPR & be passad faowsh seill Sied withasuiteiersareds Btesso thite t abl et s
may be an j b I . dependi ng on, .t he. desired
y Y n&PR6QRAAAL ui"@(b@{?)trﬁ t%ifg@%%gﬁﬁgﬁﬁeﬁ {;%mgs tr}]){%ﬁ & fsborf:ﬁ?/shf urther be

dosage strength of tablet. ese

| oaded i nt osaearoad g mapathaantodti 109 ob ticadsuliiger@nasion ¥ Saded 44 a( SUpp! i ed

by Col orcon,.lnc.) and air dried in the pan. [0110] In another enbodi nent,
the method oOf I?ﬁ'sgpsﬁﬁeﬁgalﬁ %‘Esﬁrﬁﬁ%ﬁéé shodifaent. g dristagrpHatiommey $8s bl endi ng
the drugs, padednhbldnca BEHYARA wi 109 |

phar maceut i igal addi tgl ves. T%%Hrvg‘gglaﬂlndgm%?)iglrﬁke%gfpt%hﬁeﬂgpﬁpeeegc%grerlgér;lae/tssed into

tabl et s and?0Q fo alewit 1660 RPM and catceatv igetdhraze pf aticac Bb e aboat 4AN&PMhi ch

rapidly dis r disperses in gastric juices,. In a preferred enbodi nent
of such a niﬁ%\é%,%hgﬁosuc eeﬁ%‘% ™, loga}éi eh ég{‘i Peeagsiu e svsaledi Gy) . about
2.6 kg of Gmhifoesh D€l e 0Rprdssed)@rdh afed @%he@%téﬁﬁ%ﬂ&i ﬁﬁg'ﬁe 0. 333 kg

of a colorant such as Enerald G een Lake or FD&C BL y be | oaded

into a 10 dakferadger \) qbini@et V biprder.gnddiadnvish apgut heotbbedddg dfor about

20 m nutes i i 0 f .magnesi-um st ear at y be added
to the bl enléi%gm | ngibel\gi g@ﬁ@w&?so% Eglﬁ)?aent n?%@“ 8%"%?%%%‘3@%?%%&& anot her
10 mi nut es. FPKE BLEELNOI hgatoar 0171 lgt dDmagmsivinislehigte, B8l GBSRIESREDON a

t abl et conpgessor hipe 28 WD 03/088952 PCT/US03/11500 Agent's File
Ref er ence: éﬁglﬁ%?l@%“zlfﬂﬁg‘?rﬁ'@mf‘% PAY;b¢ Blepdedifor absubhyee miyutesabl et s may be

oY b0 IR St B A SRERE. RPN A1 G, SERIARY COTo0E,

pan and fi | ioroslatien cainptiseSpladding ¥b&a31 Tl &g to about 150 kg of guaifenesin,
about 4.5 kg to about 18 kg of the additional drug, about 4.5 kg to about 5 kg of
Methocel E10M, about 1.5 kg to about 2.25 kg of Carbopol® 974P, and about
40 g to about 240 g of colorant into a high shear mixer. If at this time water is to
be added, then about 1 kg to about 1.5 kg of magnesium stearate is added as
well. The ingredients may be mixed for about ten to about 12 minutes at a
mixing speed of about 150 RPM and a chopper speed of about 2000 RPM. The
mixing and chopping speeds may then be increased to about 200 RPM and 3000
RPM, respectively, for about five minutes while optionally about 29 kg of water
are added to the mixer contents. If no water is added, then from about 1 kg to
about 1.5 kg of magnesium stearate can be added at this time. The mixer may be
run for ten additional minutes to complete granulation. In a further preferred
embodiment, the shut off for the mixer load is set to 21 kilowatts.

[0108] The wet granulation may be emptied into a fluid bed bowl and placed into a
fluid bed dryer set to a dryer air flow of 900 CFM and an inlet temperature of
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(supplied by Colorcon, Inc.) and air dried in the pan. [0111]] One

enbodi nent of the invention uses the foll ow ng general nethods of

manuf act uwoDrig/os8sbe2 make t he Guai fenesin DC (95% i nternedi &Cce/wpoamsb@ti on is
conducted. The granulator is charged with purified water USP. The

guai fenesin USP is added into the granul at oAgenfNgiit Reflrenchycdsosxgpeopy|

net hyl cel | ul ose USP (Methocel EIl OM is added. The guaifenesin
internediate is dried with the air inlet tenperature set about 5C, until
the air out [8BPULIhde abeterer € amtibthe %‘]ﬂpﬂﬁmpmgbynu%es@tzsmnq)bﬂ‘@y t hen be

taken for S n .St ur.e After the

mat eri al regcﬁes tﬁe ?%r%lé?ﬂor‘#o:ﬁ%&ﬁgﬂ Pé\rﬁe%fsreasegl tga@r égl\/f I‘?é‘dbt}‘%ﬁﬂleénd
proceed to merhpdratgre Tiag bk ideckegdedntd aBi@Munitis thé"%@arﬁﬂ’éiﬁfﬁ ist Qrithgom 1 11 ng
machi ne and the mllln? ﬁrocess initiated. Again a sanple may be taken for
i n-process CUNHIHTE COESE PhEO @S dhagr @5%nding r preferyed sipbodimentyithd ed
material isoaRkl RatRethuhat rgd of u b gd wth plastic
bags and cgnt ai ni r% algefsgl %:éga%t p(b)lﬁc ffggtﬁmgoecn 1?% g'gnﬁg? Ehd" e(g %1’ pl astic
bags, then embadigfest, raachgttatobluethdl fhd b&'@eowampeb@ ranentehmneﬁ@y i 60- cu.
foot bl ender, f.or fh é‘fﬁ. 0. m nutes. Again, | e may be taken for

i n- process divs-ofhe & g *(tEPé’srB?Y]EﬁPQf‘ﬁed Wfﬂ%b@r@ufmﬁ‘éﬁﬂlﬂa&%@?bﬁd si eve
anal ysi s). Theed iib@bo BiaE¥6: ABR! Mdh Sbodt A0 {3l ef erably
will be as follows: nota nore than a%ut é%m)f hg%%/oréggﬁﬁ &orﬁ&%{ﬁﬁso mesh
screen (2. 08upwgh ankfi0 mess seivam aabount HOret thab0ftout 408 Edhe Neduleng20- mesh

t hrough 100- . e 150 ot less than abou 4 to 6% w II pass
t hr ough a 15%53&1%&%501%2%}1& %qﬁ)&esﬁﬁﬁeeflh OH‘EB ri%f opYRdigERY, they

t hr ough a ldﬁedl‘g&hulaﬁdjreﬂlﬁy(b& §kd tMBesh Anill RS w4 siddehreddr & |y at

| east 60% ob bg Guai f enes %DC has 1@ghpartl cle size ?ln tﬁ%&r(gnagéa[gf from
about 2 nm PdVabButboyse- 1&% aftﬁmyllfsawd Pt ahows SO tch alprus d666 RFML iahgt aand

achi evenment ;Qf ¥ N Ilﬁgﬁe profiles for the single entity
and conbi n%tl\gn&?ru S e%érB?géhgﬂ’eﬂgl n.  The final Guaifenesin DC (95%

gr anul at i[8H09]sTheo Irdasslﬁngd fommdati@rsedndyi Ferther Be5 comlprebded lonngd s
double-lined 29 WO 03@088952 PCT/ US03/ 11500 Agent's File Reference:
62808. 000021 FHOp PHSHINE His gctantOélFln‘iaW@tSa dbsjtellatst mpo be hanyet ween t he
i nner and owdRépridd #fghe shRYsnd §fidd 4l e'na at e

rel ease Iayéegﬁlps prod %E:leosl agcor dl% p ]ﬁl ?‘gg%eﬁe&ts eesgrgflgtgeglcedur es.
The rel ease@ Ebrr@)ﬁém?@bodmmnf,dhm| tabla@ lﬁ%%rtheabd lmdeddﬁtroyasb@dtirﬂgne

cel l'ul ose, M: E{n’a\ﬁlﬁleéo(a{eh Bzzdry%r S 3/\”7 49 guppl?e%%ybé&gg%g Inc.) and air

dried in the pan.

[0110] In another embodiment, the method of preparing a sustained release
formulation comprises blending the drugs, hydrophilic polymer, water insoluble
polymer, and any pharmaceutical additives. The resulting blend may then be
compressed into tablets and, if desired, film coated with a protective coating
which rapidly dissolves or disperses in gastric juices. In a preferred embodiment
of such a method, about 126 kg of Guaifenesin DC (about 95% purity), about 2.6
kg of Methocel E10M, about 1.3 kg of Carbopol 974P and about 0.333 kg of a
colorant such as Emerald Green Lake or FD&C BLUE No. 1 may be loaded into
a 10 cubic foot V Blender. The ingredients may be blended for about 20 minutes
at which time about 0.6 kg of magnesium stearate may be added to the blended
ingredients. This mixture may be blended for about another 10 minutes. The

resulting formulation may further be compressed on a tablet compressor machine
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in a PK V-bl ender for about 20 m nutes. Then sodium starch glycol ate, NF
(Explotab(r)), is added to the blender and bl end for about 10 m nutes. Next
magnesi urwetoeassaase, NF, is added to the bl ender and bl endedTiusn3/11500
approximately an additional 10 m nutes. Sanple may then be taken for

i n-process control testing (description, bl éeutatbiyfeand: @s@mo@nal ysis) .
[0113] In one enbodi nent the sustained rel ease | ayer is produced according
to the follow ng general procedures. The rel eased conponents, Guaifenesin
DC (95% arf§igeoiitgeionte Hﬂltﬁ@eIIﬂCITheu@ietSpn@vb@asy ypmopmaamgﬂn,rsmgh a No.

ot hy! col | uiBagP R RSP R ARG Bhad SR OB Btieh Phoe o ot o

col orant ( FDn#y fBrth&ext Ibaded4ftoal coating pak @’(@fﬂﬁhl@oaftélfwﬁg%aﬂﬂr‘ﬂ 35?@95' n/ 120
ng pseudoephedr. ‘Eﬁ}égpcl? tabl ets or FD & C Yell ow No. 67°alum num [ ake dye
for 600 ny (ﬁﬂ’g . FE L?éfdgtﬁﬁ’éﬂlthﬁri@HHd tabl ets). Next, an

addi ti onafo118OHO f Lous| reene ough a

No. 10 sctr eenITO |snfaggg§%lt Ogrtg? déag§ Bhou O%IO ﬁngﬁgélaﬁrgl g% Eﬁgnem um

st ear at e, Nlmanufncwmgus"ﬂqnnabfr &B@@ﬁehesim@h: @5M9). in@Enédifite Banul Sioadgded and
sanpl es may be taken for in-process

bl ended for gb g@ﬁ Lﬂt es, ai g

control testh %eéie i PRgHRor lss‘ihg% arigh paifeed ‘ﬁ‘"ﬁﬁf YPBnlhagusafenésin  bot h
guai f enesi n HispYesHRRP h vol | oadi ng
each blend (IR 1asnd S]Cé i Etﬁggl?gatr'dgs%%xét@_%@&%o@gé@ﬁ%&{lﬂ‘@eﬂb&osg[Y er tablet
conpressor  &MgthoreFlcOMprie eddal. e @udifempsinointdimedidesic rdried dviganangt er s.

0114] In a I ment 1 u feneS|n and 60 dext r onet hor phan
I[—IBr t!abl et sqg%tg%nﬂ%q%}ggt Hgtegb?}% g gtﬂ? 3Re S Ry &WWWQWFH@C hed P

manuf act ur i Iagpropmmy 4830 eA@&n@QQnQQ%&%‘ 8kéh i%?rm gf"dc%‘s c‘fo%ro R&id?00 Mg
guai f enesin and 60 dext r omet hor phan HBr or 0, 000 tab ets or 600 ng

guai f enesi n (BAEMED Wys’déxﬁrf@ﬁe@lﬁoflwﬁawl H&Chtéatihet wrgeThmosompaeeit s for the

et cronoe: 83608 ouss PR HEVER ARG, e ark ity B anded o car

The conponetd @eflmﬂlrtghaacmami the thilllggasess Biedted. %a&n’ié{@éﬂl 1 Qha

strength tapl et are al so |den{| cal [0115] For the SR Iayer for 1200 ny
guai f enesin aegﬁ%l BoURF OGS 1BHEt FSHRH Mot pag|siave)anabiis).glkd fatssi n and
dext r onet horphanl HRlEPEEhOUSIH SR SENE pcpeen). are
granul ated together w th carbomer 934P, gdﬁ?%@%?o‘%& % ”5?51%? e Iose

( Met hocel EE@Mmmgan dppe@nb [paucht between the inner and outer plastic bags, then

transferred to blending. The batches are blended in a 60-cu. foot blender for at

least 10 minutes. Again, a sample may be taken for in-process control testing
(description, moisture, blend assay and sieve analysis). The final sieve analysis
for milled Guaifenesin DC preferably will be as follows: not more than about 2
to 10% retained on a 10-mesh screen (2.00 mm), not less than about 50 to 60%
retained on the 20-mesh through 100-mesh screens (150 umy), not less than about
4 to 6% will pass through a 100-mesh screen, and not more than about 15-20%
will pass through a 140-mesh screen (106um). When at least 50%, and
preferably at least 60% of the Guaifenesin DC has a particle size in the range of
from about 2 mm to about 150 um, this facilitates both processability and
achievement of the desired in vivo release profiles for the single entity and
combination drugs described herein. The final Guaifenesin DC (95%)

granulation is collected into tared fiber drums, double-lined with double-lined
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alum num | ake (11 - 13% wusing purified water as the granulating fluid in a
Day m xer. The wet mass is evenly spread onto paper-lined trays and dried
in a drywogs3osses2set at 109 10 F for approxi mately 25 heargsosiisbot he
average noisture is not nore than 1.5% The process for the SR | ayer for
600 ng guai fenesin and 30 ng dextromet hor phagenkiBFiletRaktedtes62868.00d@Mt i cal to
the process for the 1200 ng guai fenesin and 60 ng dextronet hor phan HBr
extended rel ease  tablets with the exception of the dye used. The dye used
in the hal f ¥ith glglitbagsasdeontainimge desictapivpentdh, beawesi thermbeaaload (olitkr- 18%)
whil e the d%{ﬂaé Aphhe full strength tablet is FD&C Blue #1, al um num | ake
(11-139% . The c?rie " granulation is mlled using a Fitzpatrick MIIl fitted
with a 0. [®372] fmoncerhisddmeniahe enmeliicieRadcoh g pRiduged £&%fding9rﬁ>etﬁ9- The

gr anul ationz(jg fed into the mll _using an automatic feeder. e six

subl ot s (112°69Vieg g5BFrakpiresturesy Thp grlaased compeneats, Ganifemdsin BE (88%descr i bed

above) are t ] : | f\got bl ender wiith gnesi um

stearate f or‘rﬁta 2?11 Qﬁ%%@éﬁ&%@% %r(%tvﬁcg@ %111(9?/8 rare Wégq’ﬁgﬁp&n@ﬁ]eé’éie and

dext r omet horiphlaRKHErbl¢ipieefooabout 205 arigees dTHeAr @id@tn a6 FBRHIECGEN) , are

granul at ed tqc:xgﬁtpg W tg(g%gdi um st arch | ycol at e (Expl ot'ab),

m crocryst al R84 (RVDE Mlesigr st Blench fornghpug iPpmimies. Next

et hyl cel | ulneecldihagat, 15 Whatd] ROnEHALEGIRLELad: LiiSoc AN ating

fluid in a Day m xer. The wet nmass Is evenly spread onto ‘paper- %Y ned trays

and dried i ringadgditignaly 18vaminusest Sampie)nayl@err Heotakep o0 Xi-pRicedsycalrol hour s

until the ayer. Lsture is not re than 2, 0% The IR |ayer process is
NP Roer T Blebd mrjehand e wplist

the sane for granul ation is passed-through

a Sweco HIABPResheviriBodl@eBas sﬁﬁﬁﬁaﬂreletlb@1e@&@ﬁt§xa&§&a arc%rain[;}etg QD the
10- mesh scrgﬁn_ls mlled using a Fitzpatrick M1l titted wth a 0.125"
round- hol e JeYERE zengiphrecadyranal e elcased enmapanehtss GeaidencTindd QOS] at i on i s

fed into th i i . 952, PCT/ USD3/ 11500 ._Agent's File
Ref er ence: %5%%%“83%%%%“%%*‘% g%%foeuggesrc.reeﬁ Pg*ba Nfatddricen; s | at er
bl ended wi t haret tveighwd end dlentlbdfor passiadics MiOUBIbHR M RshyieqngaR; The

three sublo .p2 ubl ot ranul ated, dried, and mlled as
descri bed am&ﬁg‘éc#%éﬁ%i éﬁ'g’é’ﬂlef gégﬁ’ red thenappromrie golofapb(FIBISefder wi t h
magnesi um strear 8¢ bor A&Riniuies. qRach, bl IS, t Lo into their
respective hoppers and com:?r essfédg into I |129gr nt%%lbg‘g%}g?neil%??g] bl et s
conpri si ng @sideepdiedider HEl datdets foo Hil RaCi Yiellone Ne. |6r dpateeh hré dyegsed for
E?t 2 In vitig, %?gd gﬁar}fe\r/llaélir?/&)erlng apssgud%ggﬁe%%%g rﬁélt {a%fetse)‘.s Nggt? %Ia?:l?l?ti(;ngl Bxanpl es

amount of Guaifenesin DC (95%), previously screened through a No. 10 screen,
is added and blended for about ten minutes. Then magnesium stearate, NF,
previously screened through a No. 20 screen, is added and blended for about ten
minutes. Again, samples may be taken for in-process control testing (description,
sieve analysis, and blend assay for both guaifenesin and pseudoephedrine HCI).
Tablet Compression involved loading each blend (IR and SR) into its respective
hopper on the bi-layer tablet compressor and then compressed according to the
described parameters.

[0114] In another embodiment 1200 mg guaifenesin and 60 mg dextromethorphan
HBr tablets are manufactured using the following protocol. The manufacturing
process yields 600,000 tablets per batch for the 1200 mg guaifenesin and 60 mg
dextromethorphan HBr or 1,200,000 tablets for 600 mg guaifenesin and 30 mg

dextromethorphan HBr tablets. The components for the immediate release layer
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and 3 below. In the in vitro testing, the dissolution rates of these
tablets were conpared against nodified release tablets fornul ated w thout
acrylic rweinm/osfExanple 1), and three commercial |y avai | alrica/tsabisve, one
being an i Mmediate release formulation and the other two being nodified
rel ease formul ations. Tabl ets conprising tReewlaFilaRafreacs: 62380480 X1or nul at i on
denonstrated a slower, nore controlled release of guaifenesin over a

twel ve hour period than any of the other tablets (see e.g., Exanple 1 and
2, and Fi gufl®slayedntpr Hoth [soengh tabletsharei identicab t Et icagporentufor the

concentrations.of, subj ects in abl et i.Si.ng,th yst ai ned rel ease
f or mul ati on® Iéedchtér‘ﬁ eﬁg%erﬁﬁﬁa%eg)r{?hgotﬁgﬁgﬁﬁ?%ﬂeitsoﬁrg%%sp lgﬂﬁicgl(tt s taking
i medi at g1 EE]eRs thelSRIdyeNEst 00aRE etisifeabdn aiel higattxfremeasephat #iBrenesi n
tablets fornmul ated without acrylic resin (see Exanple 3 and Figure 6).

Tabl et s conjablesdndhe hevaifgresil fad derteacshgrphan (BBT Jpreviwbnseeeedd i nproved
tained rg| i C ' ti
por od compIrBRAT 8” Pirabesfr REH), Srcd BRSOl BfinClup FHECIRE, |

subj ect s t akydigxjprbpyt snahylpdlidoseg (MathoselstEAOMY] ael eBB&C oplowl| &L on, it

took longer for guaifenesin to appear in the blood stream and_the nmaxi num
guai f enesi nAWBHRYHL &6 dd hr A79) ysing ERELSd RRkLr pe the grRpHatng Fuidine I§Y t he

subj ects 0 [Myang Tl 8 SinedBdi{ LS dBek e@se
For mul at i o\rllvﬂ%éflgrhél’g%f npr 0\q/l§e@%"ﬁ%}F %@%aﬂﬁa@i a% ?geﬁesi %J appeargagf(’f:le speed in
pati ents whidlyng oedmiaiani 109 £ N6? dpkuutapprozirhaely IDhombanitil thehweeadeour s, a

portion of a sustained release fornulation as described above may be
combi ned wi PIRISUIBdS tnopANYe then 1i3%edl e Brofess d9% dhg SRAYEE f¥n0h Mg odi fi ed

rel ease produe : é?ﬁ@?ﬁﬂ'i . td-bQnal drug
can be pr esgtrllktﬁ%e\l}meétlﬁ iaﬁd ? Rgﬂégégf{%ﬁed 35 nﬁv%} %E%%iggggﬁtlﬁgcgﬁut%gg;&ﬁ%oo

Agent's Fi | éorRed E206nmg:gu6iZ8RSInCRAERImg d¢ameetiaphan HBr extendddaciensredi at e

rel ease for ation, . or both d ndi n o] t.he desired effect. When usin
i uge appr 0By BB O IaRP e gve Rer oas RS e P 08 S Ele i o
rel ease forgpatd p.C iy@TF%?i#flb,ealﬁ&hr%? ke f(04 DURSY) I vl BE dYRLA tHERSaIIDE

formulated to mmc the ood serumprofile of the additional drug as

descri bed i strengéh dhblat dal FRd€uriBlne s#l.i plaginimhlakne (IS %) dBe dréaduired by
g A Y St
one additi e¢radn, Ginik@s dbrvears iafrial 'dast'T sfeed.t (THeh@ramanar i fldl itoathaithidbl e
Formlat] Onhsing an automatic feeder. The six sublots (112.04 kg per sublot, granulated,

dried, and milled as described above) are then blended together in a 60-cu. foot

blender with magnesium stearate for ten minutes.

[0116] For the IR layer, the guaifenesin and dextromethorphan HBr (previously

screened through a 20-mesh screen), are granulated together with sodium starch

glycolate (Explotab), microcrystalline cellulose (Avicel PHI102), and

hydroxypropyl methylcellulose (Methocel E10M) using purified water as the

granulating fluid in a Day mixer. The wet mass is evenly spread onto paper-

lined trays and dried in a drying oven set at 109 * 10° F for approximately 26

hours until the average moisture is not more than 2.0%. The IR layer process is

the same for both tablet strengths. The dried granulation is passed through a

Sweco equipped with 10-mesh screen. The granulation retained on the 10-mesh

screen is milled using a Fitzpatrick Mill fitted with a 0.125" round-hole screen,

knives forward at a "medium" speed. The granulation is fed into the mill using
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t hereby providing a therapeutically effective anmount of the additional
drug. [0120] The nodified release fornulation can be in the form of

bi - | ayer edotoaloBsss, capsul es having a conbi nati on of beadsTarsogmesnul es of
i medi ate release fornulation and sustained rel ease fornul ation, or a

t abl et wherein the sustained release fornulistitoRilckafpecs 62805000¢%1e that is
coated by a layer of the imediate release fornulation. For purpose of
illustration only, the invention will be described in detail in the
context of wahautbmatiajesded Thbhmdliedomiediletater Plonded] withéhe matedildbat rel ease

formul ati on I, ai f nesi d.vario ceutic additi ves
such as | ubff® fﬁéjhﬁgng%lbﬁ% g@:tn%es bSF’F?S%r?HC é]ilreaafﬁﬁzms gét}% PL E{% agents,
preservat i veganulatedbdlié® @hé miBsd SLEREHIRRICabINON e ANEH lﬂén@d@MoQétﬁtﬁ‘rm a
pharmaceutical additives known to those of skill in the art. In one

enbodi ment , 60 eheopinplarges ety mpgnesian %tyaiateémnurg@ﬁteatEa@dg@nddﬁéheerr ug. In
anot her e”bf%‘éhéael% th, ﬁ*?@sggéﬂ%gjogg&s E&i Eﬁﬁaﬁreés%é{% o%?fﬂ%f fa% at |east two

drugs. In a nore pre err ease formul ation

conpri seJOULT i Tablescomprising & sustyinddadeldaseformlatibn sere pregarethand sasedd
glycol ate, and magnesi um stearate. In another nore preferred empodi nent,

an’ i nmedi at ©r PefyEIETe aadin 4yq Was%ﬁﬁﬁcfe§§§°§ﬁ?dieﬁgmlﬁ Exgmplegdst. one
addi tional 419 peflue T AE iESHAlidb &t |t'hé' |d95§81u doﬁ'¥9cé§)5f’ Rle8P¥blets were

met hyl cel | ul ose, sodi um starch glyc magnesi um stearate. In yet
anot her pr eémpaeeﬂ agbmdu numduf,tedamelcametdblatsefomiuw&b widrowtl | aatylionresimay
conpri se ab bout 32% t o about. 42%

58% f
m crocrysta Xlaﬁﬂ’ } |38331¥8€ ¢ %’Bﬁ? %Vg“ ﬁ%d?ﬁgtf%% Uhe &t Wﬁé‘&eycol at e,

and about Rycade tBrAkekén %é%g&gﬁ@sméﬁlgaﬁ@aﬁemfaﬁs@ WbrmulRiongt anot her
preferred enbodi nent, an i medi ate rel ease formul ati on conpri ses about 47%

33 WO 03/ 088@Hets ROTASOR thesoptaigygersicase Epinenlaice denewstrapgdso8logeo021 t o

about 58% guai f enes abaut 5% ast .one addi.tional
rug,  abouDE P oEs sl b iR P Bt e Rl pERSL LGB M0 TS abou
5% hydr oxy phepyblerkéy/d.g e Ekathpied, and Rouid Bijutes 4adsh. 8% sodi um st ar ch

gl ycol ate and about 0.3% to about 0.5% nagnesi um Sstearate by weig

[01221 THBIMIInather it aBioeteshag BEUNRANCARERIRSS @fcébma?tﬁgtabagaﬁ%plewet hod

known to tg@ﬂ%ﬁls‘?ﬁ%?ﬁl LustaihdaN €1t - £o #ﬁﬁla‘ﬁgﬁ uh%fengﬁﬁl?)gllaﬂt w?t MR hRes the two

portions ess agal nst one another so that t ce o each portion
i s exposed amcestrdttoms dfheutjays oakilgptimordate trdsleasleaglaeﬁenesm tatflets raslul ti ng

Lablet may COMLSCILNS cMRtALIohLe! RAREIRYT LA IR S Sleoated by

Example 3 and Figure 6). Tablets comprising the sustained release formulation
demonstrated improved sustained release and therapeutic concentration over an
extended time period compared to the other two formulations. Additionally, in
the subjects taking tablets comprising the sustained release formulation, it took
longer for guaifenesin to appear in the blood stream and the maximum
guaifenesin serum concentration (Cpax) Was less than half that of the subjects
who took the immediate release tablets.

Modified Release Formulation

[0119] To improve the Cpax and guaifenesin appearance speed in patients while
maintaining therapeutic effect for about twelve hours, a portion of a sustained
release formulation as described above may be combined with a portion of an
immediate release formulation in a modified release product. In a preferred

embodiment, at least one additional drug can be present within the sustained
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that only the imredi ate rel ease portion is exposed. In a preferred

enbodi nent, a bi-layer tablet conprises the two portions conpressed

agai nst owe canstker so that the face of each portion is expases115p@123] In
a preferred nethod of manufacturing the bi-layer tablets, a sustained

rel ease formulation is prepared according t&geef StlﬂéRefafeWéﬁZ@qg&PHQ?‘atl on or
dry granulation nethod as descri bed above. The i nmedi ate rel ease

formul ation may be prepared by sinply blending the guaifenesin with any
phar maceut ireledse faxjnhltatnmeﬁhe infmediate agledse FpBndaden. o5 Hafh ¢engBAig UBPesent, then

bref err ot Aibaarirenbect YR TR 4, TppRERghaTR: Aedlcmd Bef e

m crocryst a{drhifRtragdd L(FD%},, tEH\@uﬁzﬁﬁhdJ melest afoetulptipaolmivediatcerdidasnided in a
10 cubic foot blender for about twenty mnutes. . An appr o}g E%Ef quantl ty of
nmagnesi um Jomaratian, s bethapaybelEmpint mispie &bk blopd serdmyPofilefdhe t or about

ten nore m SaS56 f ons of the
sust ai ned r[g:llfllﬁ cﬁ-ug%gﬁa%ﬁgl%% eacthﬁl éfgte rél egfseg%?gtrl%um%??ygé are then
conpressed rwllﬁdt@btt@tmammeahm wnﬁshlhﬂesuslapmblaadtdr 1nﬁmdmtmgel¢ase | ayer
tablets. In one enbodi nent, _th setablets1 furt ctﬂ d wth a
prot ect i ve fPinHaggnscef thegpedifiedirdpase dgray é%o%fmaéﬁ@ 8t% BY ¢ OFic juices.

[0124] The hﬁf?‘oﬁ HPg\Aﬁtbﬁ JRds: Witk Ro any c&)ﬁﬁh&cﬁﬂ %ﬁil&tﬁ@%hﬁhl&tﬁb@t | east

one additi‘onal ich results In a proflle dermnstratlng
appropri at &heréﬂilﬁp@p&hﬂlg Etlefépeumcaﬂv@ffe@me@mamt of the agditicaaldlrigas di scussed

he. i oolb20f e v icite FmGieR AR i, belrf R Wl ISR, of The -

drug and nQlpLiReEReRas a IBmBRA3h OSBBSAs P&T@kﬁﬂfa/sléﬁ@lﬁme&g%trelsasEl le
Ref er ence: I3808 000021 the maxi mum dose approved by the FDA for the

treat nent, forevlenon amd sutmne:glna@lqasﬁ tormplation, o piablet shersin the systeed, di sease.

In one errbod ratio .
addi ti onal faka%f °§m3§§8? CQMPIiFes % a O%%EM aégg%aq%?ilaqﬁegfoz%éb%ﬁédbout 1:1 to
25:1, and n@lasdd Fahrilatdny Ebﬂlphrp%@e bf buusmiughtonly,ﬁdhbemrvaﬂtwnewm behe ratio

i's about 2:1 to about 15:1 by weig nR g} p%&‘ﬁrably the ratio of
guai f enesi rdeseibed ip dgiail 1’@)%%’&&’4?@%@"}&6’@5 itablefis Bty 6 apout 12:1 by
wei ght ngzsgﬂ afi ris@YShifehdith aPYdonsOf the at
| east onm&% g&lt]edldﬁutrag% ou llE)le @u%&m ent St oﬁlﬁla?ch t he dr uogljlsr el ease
profile of p}hﬁnamiutalmdditwds sigchvestlbricantse calasnts, hinderse phdanes. plrtfcﬁﬁcﬁl e. [0125]

In a preferred enbodi nent, the t ets ar th an rat
gu ai fgneSI nactlve agents, preservatlves sta 1|11Z6rs as escrl%edwbove and/or y otl?er

pharmaceutical additives known to those of skill in the art. In one embodiment,
the immediate release layer comprises at least one drug. In another embodiment,
the immediate release layer comprises at least two drugs. In a more preferred
embodiment, an immediate release formulation comprises guaifenesin,
microcrystalline cellulose, sodium starch glycolate, and magnesium stearate. In
another more preferred embodiment, an immediate release formulation
comprises guaifenesin, at least one additional drug, microcrystalline cellulose,
hydroxypropyl methylcellulose, sodium starch glycolate, and magnesium
stearate. In yet another preferred embodiment, an immediate release formulation
may comprise about 47% to about 58% guaifenesin, about 32% to about 42%
microcrystalline cellulose, about 3% to about 8% sodium starch glycolate, and
about 0.3% to about 0.5% magnesium stearate by weight. In yet another

preferred embodiment, an immediate release formulation comprises about 47%
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t o pseudoephedrine which results in a blood profile denonstrating
appropriate therapeutic effect over extended tinme periods. As discussed
above, thwo opeesednephedrine is present in an anount suffi @centSos/oisne m c the
bl ood serum profile of the commercially available forrmulation of the drug
and not to exceed the nmaxi num dose appr ovedigby’sFheRdfmmed: 6380808021y eat nent ,
prevention, or anelioration of a particular illness or disease. In one
enbodi ment, the ratio of total guaifenesin to pseudoephedrine is about 1:1
t o about 30tolaborbp@orgueifereain, gbovd BGuto about $% of 3 leastone additionplr&Bgr abl y

about 20:1 ight. Alterpativel ratio o i i

pseudoep hed%oﬁﬁzgp é% oa[]ff) ug 4?% g %B%X%tgli}g? £ eﬁéfo\%:éi ggbrgn)g P 5%1 @ gﬁ% hge(g’

enbodi ment hfiRoRFRUsMeRBAEEIN0des att BIploesRnt 3Tsddhen isneddilpddtatef el ease
| ayer. [0126] In a preferred enbodinent, the tablets are nade with any

ratio of guaidawutPa% tonrbgukl.p Grisegnesipmayiear#e bY Wedshii ts in a bl ood profile
§ . R . f : oL
emonstr @iegﬂ g‘%‘%\%@ﬁﬁ%?ﬁ%}eﬁf%ﬁgﬁﬁﬁﬁﬁ% a%&grdfhé% afl%}.trﬁélﬂ&fjkﬁd\ﬂ?toper I ods

As discu orphan 1's présent-in an anount
sufficient thosdriofi skillhia thkeoad SEhamesupingf tabéet ofoniprizes aherewoi pdrtignsavai | abl e

fornmul ation of the drug and not to exceed . the maxi num dose approved by the
FDA for theCQPR&sSeEASANSt Q% ARG sodpat fgﬁécf‘qeo?fa?chd’oétﬁorhlsp%@f’g Sar illness

or disease. ; i t4 ! LbBUad ki
dext r onet ho?l:é 52&?% a oﬁ%t{miﬂtfftt%et%llgfggtdrg%?%wr%{rgg bpr gf%‘agfdggﬁ’;lg?b%ut 1:1to

25: 1, and neustaipedaflrshportiat outhe 2entdr dogtedeiyghe immadia@eloayeqRgdsrso

PCT/ US03/ 11500 Agent's Eile Reference: 62808.000021 Al.ternatively, the
rati o of gu a1t8‘?1@8?‘?1”?186535?9?18th§}08%ﬁxl?osq‘e‘g ]gxqurgg e?&%giﬁ?en?’fé: 1 by
wei ght. [ Olgiziaya}rtﬁbl%ﬁ%xﬁﬁr%em_ 8 paRfRs bbinPredsid deainkorfandthet & thed r el ease

to imediate Telease fornulation which results in a blood profile
denonst r at i Hy fagpeimach pediontihexpeprslut i ¢ ef fect over extended tine periods.

| s fappiiceh gosio ffect over extended time periods.
i thin ¢ nACEdRa trefef B br ARMELR- IR VRB A LRIt T P e

for nul at i onreMigE eofmiilagon & ipGepafedgutadddanesd Bithdr 4 ket SRandl@ioguad d@gnesin in
the IRis about 1:1 to about 20:1, nore preferably abouyt 1:1 to about 1:15
by wei ght, praapkesignmethadeasdessribed abose hedmnadinte Flease farmplatio mayyy e

PLELT 20 Yo ik opli bRABE VS Bugkte s U lbosuia 10

about 9:1 bydditireésghif at teastpmetaddiioyal deeg iseprasmpt.ghen waer iRGeragddr td ayer

modi fi ed reltheea%oemttulation, as described above. In a further preferred embodiment,
appropriate quantities of Guaifenesin DC, microcrystalline cellulose, and sodium
starch glycolate are blended in a 10 cubic foot blender for about twenty minutes.
An appropriate quantity of magnesium stearate is then added to the ingredients
and blended for about ten more minutes to make an immediate release
formulation. Portions of the sustained release formulation and immediate release
formulation are then compressed by a tablet compressor machine capable of
forming bi-layer tablets. In one embodiment, these tablets may further be coated
with a protective film which rapidly disintegrated or dissolves in gastric juices.

[0124] The tablets may be made with any ratio of guaifenesin to at least one
additional drug which results in a blood profile demonstrating appropriate
therapeutic effect over extended time periods. As discussed above, the

additional drug may be present in an amount sufficient to mimic the blood serum

profile of the commercially available formulation of the drug and not to exceed
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guai fenesin tablet, there may be about 200 ng of guaifenesin in the

i medi ate release | ayer and about 1000 ng of guaifenesin in the sustained
rel ease |'\apas/08§98128] The tablets may be made with at | eagcTarses/adde ti onal
drug only within the sustained release fornulation or with the additional
drug only in the i mediate release fornul atiwots FieBeikseral 42§08.00098! t abl et s
may be made with at | east one additional drug distributed wthin the
sustained release formulation and the immediate release fornulation. In
one enbodi reatmaxtimembdedcagpproveabbettbe Mkl ske digatarpat.t Pketioar 9F

distributed within the sustained rel ease f | at | . d..i i.at e rel ease
for mul at i orf™YAYEFALioR I?epq'(g?lfa}?)r @Pesgd)&iqﬁﬁeg%aloﬁl rlfgén:m% “ﬁlgﬁsﬁle%&iggdi ti onal
drug in theglaRohfifeabat ko & badt@ndheditiond dlug RRbeuPT:¢fenbditBodhasre 1: 1 to

about 1:15 by weight, preferably the ratio is about 3:2 to about 9:1, and
more pref greforaply bowtatilo t¢ 2%botrd more tpselgibly about BO:1nBy gReight.
respectively. Alternatively.t hght ratio r+th i £j+0 drug is
sustai ned r llteé%téve or oﬁa%ot & iqﬁ%)'}iég?'gt Eeo rag{)%taégﬂpg t?’g |’s£ﬂ§btﬁ}€c{m4: lto
about 1:1, prefefibby,eheratiblof sabidetesihtd at leastaipe utiditiodal drog 2odbobnd:drie pr ef err ed

enbodi ment of manufacturing a 1200 ng bi -l ayer sustaipned releas

guai f enesi reboabl &1 byawright. Whenpregsnt @@Fﬂ%‘ﬁ‘é&iﬁﬁe ﬁ%as%ga(yﬁ{, the %n?&jl%of

Met h | E : : g f
oce c;]fQML gﬁfé%ﬁon&g@%ﬂéﬁﬂ?x&%_ﬁ“ﬂm sutfiéint t%ﬁﬁat@l@%étdrﬁ)%(- hskg O

Enerald G eéen 1 1na 10 cubic foot P. bl ender for
36 WO 03/ 08§05 JP@d Adali3drihl S£G withde thie' sgsthinbé rdkedfse peride:  62808. 000021 about

twenty m nutes. About 0.6 kg of sium stearate may. t hen.be added and
bl endi ng (W3t iIIhﬁlfé’EFf?ré?d %Bﬁ%ﬂ%g%g%ﬁ?téﬁmrﬁlﬁ %@hw _18§2§8m?%851§ust ai ned
rel ease forgulalhQBhe RN OXicHBERIY iR b B‘igocpf)m@l@'d&ﬂﬁﬁﬁtaﬁng)@gp@pﬁﬁt@ﬂ mat el y
11.75 kg of crocrystalline cellul ose, and appr oxi mat el kg of sodium

starch gl yihelapewiomaffette otrewdteddddn times peribdie  f 06t disciesedabpitter theor  about
twenty m nﬁ%eﬁic&ﬁpﬁgxﬁ%%ﬁsrﬁ%%hy Pg?ril' glglgldrgtf su%%ﬁ&sfouﬂxﬁfc%g %ﬁ&)dn&}‘ur{lhen be

added and another ten"mnutes to prepare the

i medi ate  petieasEht omleadihen avallasle ttoandlatisnibfht dnsg amy ndtheexéredconpr essed
to make bi-" | ayer tablets wherein about 75% of each tablet nay be sustained

rel ease f obhrunaxioon glese apBiRYed DY, b Jdabnior e dreafasat @T9VAHE: fe rel ease
f or mul at i oy, 0% A0t £h5 MRk Y. 40880° 15 bheBabBainthi e RioSFape. 1N a
odi nent , hy t

preferred aemn%l abl ets are round and about 5/8 inch in
di amet er, afo@dltguaifer28ini togheudobpidirinaishabiont 1:hitckbagS0: Wweigh pefioralblyl. 46 grans
and have a Qt?oru(tjrll:elstso 25:1, and more preferably about 20:1 by weight. Alternatively, the
ratio of guaifenesin to pseudoephedrine is about 8:1 to about 12:1 by weight. In
another embodiment the pseudoephedrine is only present in the immediate
release layer.
[0126] In a preferred embodiment, the tablets are made with any ratio of guaifenesin
to dextromethorphan which results in a blood profile demonstrating appropriate
therapeutic effect over extended time periods. As discussed above, the
dextromethorphan is present in an amount sufficient to mimic the blood serum
profile of the commercially available formulation of the drug and not to exceed
the maximum dose approved by the FDA for the treatment, prevention, or
amelioration of a particular illness or disease. In one embodiment, the ratio of

total guaifenesin to dextromethorphan is about 1:1 to about 30:1, more

preferably about 1:1 to 25:1, and more preferably about 20:1 by weight.
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range of about 15-40 SCU. In another preferred enbodi nent, 600 ng tablets
are round and about 1/2 inch in dianeter, about 0.218 inch - 0.230 inch in
t hi cknesswo msmsggh2 about 0. 729 granms and have a hardness r @cgasos/1@bout
12-30 SCU. [0130] In another preferred enbodi mrent of manufacturing a 1200
mg bi-layer sustained rel ease guaifenesin faslelile Refsrsoce: 62B0B.0RYP2bf

Guai fenesin DC, about 4.5 kg of at |east one additional drug such as
dextronet hor phan, about 5 kg of Methocel E10M about 1.5 kg of Carbopol
974P, and ablternativelyy thegratip of Redfenssingo Nextrometherphareiscbent &1 & alpvtubi ¢ f oot
Day m xer f]%(ré1 ﬁ?out wel ve mnutes. Thereafter, about 29 kg of water is
added and t >‘%Vtetﬁh is blended for an additional 10 m nutes, followed by

dryi ng. gmq] The k&bl iBOBe sladewilheataiatio dfesnstahien feRacddeithmsdlatbl endi ng
continued for about another ten mnutes to prepare the sustained rel ease

f or mul at i orreleagsofprmuktion wehieh resuisy FEAREIAd profifp demanydraline @ppigpriptgast one

addi 1 onal gLl MSHEP oIS SLATE! BOLBIAGe, 2RO o octReliBullsi aver

m crocrysta Re' ¢ ose, an nma sodi'um starch

gl ycol at e anslekl @agede ighaifendsia dbitbutabivitbmytharsxedinédrelabkofirmbPtionnut es.

Thereafter, about 36 klg of water is added. and the m xture, i.s bl ended for an
f

addi ti onal and the HomediaterrglepssiREmMgticn Whergin the stto ¢f AGUIRAEsHN MM si um
stearate ; XcTol i tiger ten

i nat os 37O D08 B el LR aRo R G B ou D

62808. 000024botib 1 d5epaweighty préfenablgithe eaticeisedert 3:8rtenabatti dnl, daidenereo

formul ati ons then be ¢ ressed t.o | bi:l ayer tablets wherein about
75% of eac hpl'?gaf)%él” Hgy T8 Og[g?lgqnﬁgﬂ léﬁr’gggeg ?Vbtplr?u?ﬁéet is%sﬁalg?fij TSB8t 25% of
each tabl etsmBy1.R8n aHAB Rlfedidie Qa8 HARMMER! istboui™he tbabbats] 'asgy be any
dosage strength, size, or shape. In a preferred enbodi nent, 1200 ng

tabl ets ar eweightadespedtivddput F&/ &amplh inna 130Qmpg &vi-layes goedified relpasen - 0. 34

inch in thickness i gh,about 15, ? A . d .range of
about 15-3 .esﬁrh%#g’t%rre Bk %9‘?%’% %%%%ﬁﬁgﬁ@feﬁ%gﬁdﬁ%e {ﬁgﬁ?del tg are round
and about ljeReakd e dhddibaiEL080 m@dQuikhifbnedi innbdisustdincdbelebsediydrn t hi ckness,

wei gh about 7.65 gl;am; and have a hardness rangg_e of about 15- G%SSCU.
[0131] THAI2dFbaitabletsiraryhe angde rviithopf lgastigne agritionpledrug AReIthin $§r nul at ed

to di ssol veg, i ARIUS MR afo br WY tHé"ad&iHSzzal\;%\?%%Bﬁ‘Ef ih Wb Byihdde st omach,

to quickly “rel'ease the Ogual enesi n contal ne in"the portion. This
results in rebjabse folnmdation. | dptiondlly, dhe satiéty mayo be emsdeatvitbnat dfasy uaief enesi n.
As demonst r?&d?t?oda? drug distributed within the sustained release formulation and the
immediate release formulation. In one embodiment, the bi-layer tablets
comprise an additional drug distributed within the sustained release formulation
and immediate release formulation wherein the ratio of additional drug in the SR
to additional drug in the IR is about 1:1 to about 20:1, more preferably about 1:1
to about 1:15 by weight, preferably the ratio is about 3:2 to about 9:1, and more
preferably the ratio is about 3:1 to about 4:1 by weight, respectively.
Alternatively the weight ratio for the additional drug is sustained release portion
to immediate release portion is about 4:1 to about 1:1, more preferably about 1:1
to about 2:1.
[0129] In one preferred embodiment of manufacturing a 1200 mg bi-layer sustained
release guaifenesin tablet, about 105 kg of Guaifenesin DC, about 2.5 kg of
Methocel E10M, about 1.25 kg of Carbopol 974P, and about 0.333 kg of

Emerald Green Lake or FD&C Blue No. 1 in a 10 cubic foot P.K. blender for
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Exanple 6 and Figures 9 and 10 bel ow, the i medi ate rel ease portion of the
bi- layer tablet results in a maxi num serum concentration (Crax) and tinme
of maxi Mymosmss9s2 concentration (Tnax) equival ent to the @awsobigined when
the first of three doses of a standard i nmedi ate rel ease fornul ation
having one third the anount of guaifenesi nAsetdBiedttieapes 3HWPONour s over
a 12 hour period. [0132] The sustained rel ease portion gels when exposed to
media of low pH allow ng the sustained rel ease portion of the tablet to be
passed i nt cboHbtwantestinuies. Abpud:6 kg af magnesiagiqarie mayHerges pddedsust ai ned

el ease DOr b ehding SBRTAA S Aodth ADSher RE SIS OB Tidlne GRUGHARNC 0! Lo

slowy di ssO! ow ng guarfenesinto Use and ssol ve out

of the gel |1%Ita£@fdrhiﬁlatf5hl SAppsmhﬁasely 121 lepof Calaifeskshi mappmlaimately over an
extended ti rreﬁerlo (i ght _to twelve or, nmore hours) causing the

tablet to ptold b oésav@ﬁaréfata%lwerca%@mq, én‘éfiPI&é’{‘lm%&%lYéH%&?f SOHMEREYBI e 6 and
Floures 9 afifockde R didblentdd & 81 [NBicMRE B.RD victlagARE Mot qwgﬁtp{et abl et is

i ncreased mor e ours’ an e tab et” has an err) ar ea
under a pl asimitesonapmbriatdteln Ovieks uf niagnesivon steardte mmytthemsb@adldmm anfli nity) of

greater than 8000 hr /088952 PCT/ US03/ 11500, nt's File
Ref er ence: @9@@%0@9@‘2‘%‘?&3‘%"“%&“@ o FFdt FAFUEs £ PESPAT lfmgg A gure 11,
the bi-l ayefeléaeé)%&ﬁﬁla@itmt Hee t\!VE'Y&‘rH{dléH?)nE'%yach&%é B&hpieRtd SlaRgbfesul t in
that a 600 ng tablet had a Tnax equivalent to that of a 1200 ng and a Cmax

and AUC nf lapgr tblemtwhereinahtioudf754 df2e@hntpbledbingy . beTlsusiaingd trhb@ﬂe adj usting

b1 - Tayor 1 isruniee8RaRao §gsas oot R D SR ArnEAEE ol M hliopc

i nvention exkd hhﬁlétsa %myo&@@gﬁ rsaéngm gizef iok eshapeit InSa piepdrfed mately
directly proportional to that of a higher dosa%dgstren gth guai fenesin

tabl et. As ¢mbedimeniyddBnhsug teblets g rak%ﬁmbamﬁ mpchuipediametey, gBoy; - | ayer
t abl et {.
el oL oSl Sl 1o o sl S, PG Blnd HARBIBORALEL

a 1200 ny #aapé ef ataabil SHASSENE dInt amothet pnifa&rd&m%mlnhad 6@y nebdetaatei gh f at
meal were approximate

i nvention ¥ReAEE P‘é?"ééyzam%glﬁﬁ@l@g%b@gg‘gﬁs lglc}éjle%()alﬁggg% feé%’ceequal ly
C vl ve e SUROVE s AL SRR B b ) St
descri bed0139] Bx aanplies Befeed embodiment of manufacturing a 1200 mg bi-layer

sustained release guaifenesin tablet, about 101 kg of Guaifenesin DC, about 4.5

kg of at least one additional drug such as dextromethorphan, about 5 kg of

Methocel E10M, about 1.5 kg of Carbopol 974P, and about 0.04 kg of FD&C

Blue No. 1 are blended in a 10 cubic foot Day mixer for about twelve minutes.

Thereafter, about 29 kg of water is added and the mixture is blended for an

additional 10 minutes, followed by drying. About 1 kg of magnesium stearate

may then be added and blending continued for about another ten minutes to

prepare the sustained release formulation. About 45.6 kg of GUAIFENESIN,

about 3.6 kg of at least one additional drug such as dextromethorphan, about

40.32 kg of microcrystalline cellulose, and approximately 3 kg of sodium starch

glycolate are blended in a 3 cubic foot Day mixer for about 12 minutes.

Thereafter, about 36 kg of water is added and the mixture is blended for an

additional 10 minutes, followed by drying. About 0.48 kg of magnesium

stearate may then be added and blending continued for about another ten minutes
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[0134] Several conbination formul ations were al so conpared to conmerci al
drugs for bioavailability. For instance, Exanple 8 shows three batches of
the 1200 wp o3gssasi enesin/ 60 ng dextromet hor phan HBr whi clrCmarses/disssol ved
to determine the anount of dextromethorphan HBr rel eased over tine.
Cenerally, the fornulations had 1200 ng of Agentis FidaRefdrancea pRE0OBEWOPR]
dextronet hor phan HBr and were studied over a 12 hour period. The rel eased
amount of dextromet horphan HBr was deterni ned as a wei ght percent of

di ssol ved dexirepae thedmpiesliaté releasoformylationo Theve Ereivlafengymey gfen be

dext ronmet hor phan prior to.di.ssolution. After 0. 46% t.q 47% of

t he dext ron‘é@%?ﬁ%gﬁo ﬂéaé(echlg%ygf \t/ai) S th%e 1 gb‘h‘%JP ?’9 % ﬁ%%a%@& 9’@%50%% 0 60% had
di ssol ved, @fstsiedbreltaty forfa¥aion ahl%Ubb@d2 IV v$ @bt ehblet 3y B tr@hedidtehour s

about 86%to 89% by wei ght of the dextromethorphan had dissolved. Thus,

t he for mul atelessefosmulaiien; dhe frbleshnpe pe suvepIRS strazth sige, GehiRcodB@hor phan

over tine. Fi , ) i of, 4i . nstrates
the in vi voﬁ%?egffgafﬁgéﬁ?#ﬁ gi %%%ahaéﬁagg%gréf%%sgendg g@u gﬁgslln?iﬁvn\nﬁ th
dext r omet hodigheter, @u\®3030880.32 iRETHUWBRRALESOEigh Abeutt 1553 Eianes 48df er ence:

62808. 000021 [0135]. Various conbi nation_guaifenesi n/ pseydoephedri ne
conposi t i onBavRet Bardness rapgesef 3vet { 3@@@?%@“@ %‘i}i‘reéf"fg GPE’PB’(SIP’F“F’at es and

bi oavai | abi 6@16 g %@gﬁiﬁo&%@ an@@gou"tjléz gfecﬁ\{h denetdOLBBk BDAAS, 0 guai f enesin

and pseudoephe sust al ne ease portion of a bi-layered

t abl et . Resinchdn dieinkaess,reitighl abdnat7.65 grabisrindchavher Ithrdmgss irawigo odl abbutgl e t abl et
accordi ng t? ggfszctﬂs of the invention did not effect their dissolution
profile or H8P G vivo rel ease profile. [0136] The two prototype |ots of

exanpl e ¥g;$homRdnhddidtadbelbde Bbitiof df%eelﬁslﬁ?rér%blé‘ﬁﬁ ketnudied RekéLive) and
Sudafed(r). I'n particular, Fornulation B (1ot PB01l-K61) produced opti nmal

bi oavai | abi In aguepbs nislish ofbe fhewich 2aribatpiwnd daphe granrshatiquigkly t her ef ore
e ot T OnRSHE The SRR Rkl:e Bhidihaq St 38 doohe, THiCTRRS 1 SRR o

combi nat i on” rguarfenesin/ pseu phédrine 0/ 120 ny

strength, FpioavdiRbilRy 33 4 AligPBOdceniyiioN pf adiferfesm00/4a0 demostmeddinh,
Formul ation_C(l ot PBO1- A12A) to_ commercial Micinex(err) ~and Sudafed(r) 12
Hour. The 1Bsamnled® sy Bigpengiand 19hsiasy the vegedipts relsass rastion of thediof pot h

Cra and ALFREL iy 3% pseibiieatn il k) doa g ned I
pr opor t i onamadosageecina comentkativat (Tgs) equivalent to the Cpax obtained when the
first of three doses of a standard immediate release formulation having one third
the amount of guaifenesin is dosed every four hours over a 12 hour period.
[0132] The sustained release portion gels when exposed to media of low pH
allowing the sustained release portion of the tablet to be passed into the intestinal
tract. In the intestines, the gelled sustained release portion is exposed to a higher
pH environment, causing the gel to slowly dissolve, thereby allowing
guaifenesin to diffuse and dissolve out of the gelled matrix. This results in
controlled bioavailability over an extended time period (i.e. eight to twelve or
more hours) causing the tablet to provide extended therapeutic effect. As shown
in Example 6 and Figures 9 and 10, the half-life of the modified release bi-layer
tablet is increased to more than 3 hours and the tablet has an AUCy¢ (the area

under a plasma concentration versus time curve from time O to infinity) of

greater than 8000 hr-ng/mL.
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[0138] Exanple 14 conpared reference Mici nex(err) and Sudafed(r) 12 Hour to
a 1200/120 ng strength test fornulation (lot PBOl- Mo5A3) for steady-state
bi oavai | aWwploBwgsssn an 11 day twi ce-daily dose regi me. Thepradatso$/orsoul ati on
was bi oequivalent (within the 80-125%range with a 90% confi dence

interval) when conpared to the reference fdenilsildRaferentth63868.600€21 f or bot h
guai fenesin and pseudoephedrine, the steady state for Crmax and AUCSS were

bi oequi val ent. [0139] Exanples 15 and 17 conpared the effect of a high fat
neal for [B63N Ay dempesiateds ior Branaple ohandkeeved i ther biolaysrotehigtsaeh Bies of the
invention. T es fo | at.l . 1- n i uival ent with
regard to C}?&)g(nti%lr ha%&afu?%{ﬁleé‘%rﬁﬂ%éé 9@5@%&%%6%@?@%@5&@?%g‘mﬁorti on
when conpar eghivAerithe thateffareooeng Hadve &Y, addAURICapsroxinviiely hadedw val ent
for both gug‘?{ic enesi n_and pseudoephedrine wthin tﬁ@e 80- 125% r ange. [0140]
Exanpl e 16 é¥MhEigetblet.ngihes.quiboutdistiog obichanging A compositipn phitir act i on
potential of @gual{f i.n seu _g}gi d g.Sst.e S pnex(err)
and 40 WO E‘é‘/ élgggi%%&f%%g‘gﬁsgge&i S Bl g‘eiﬂﬁ“e%e?‘gs%%%:“‘%gg%'s. 000021
Sudaf ed(r) &aaifdnesin edbdetef thie invertiontzxhabits arplashifveconesuntation geofiderdtat &t e t hat

t he phar macoki net |€§s %%Cg[ual fenesin and#%zeggoe hedrine are unaffected

wi th regar d*PROXBHITHY AUSHY BrFOCHEZ! i o BT 03B etic8El one

anot her (ra%heﬁﬁzn&%iﬁ il 3Q-thARMdembbSatbd i BRImGION dnb a8 1 @ewits of the
ot her exanples which denpnstrate bioequival ence for the conbi nati on

f or mul ati onfayef tslHetsi reseltedi an.thftOthel Crlax angl AUICs: conpat 2 mige tablet

bi oavai l abi | L ty. of ai fenesin _an ext romet hor ph fro experi nment al
fornul at i ona%ﬁ?ﬁ?rﬁgﬁ%m@f%eﬁu‘ﬁw gﬁdeg??l] fa e aléiﬁlreo £ ﬁﬂﬁn ndS *conpar ed
to referencg2@aigf @PRS hlmafdered @X VoRIREROKRO ABd cdhRnRdas NGk mehll cs of
guai f enesi n and dextronmet horphan were not affected by the presence of the
ot hertﬁorrporvv@m aawxzm@elym@m;d@ﬁki ewsc m—layemta@ﬁtetoﬁotgih@ﬁemle li near
over era | gpﬁ r

bi oavai | abi ﬁ?@gﬁs&#&gsﬁ%leg&ec%ég% nd %\%ﬁmgg%l a&’@?re %%%ﬁ%%g@}/ Sm (g}nde\e@begri ment al

f or mul at i onadmmistereditoa batidht oguai ERPES bn falh dtabeachr Sirildroreplianwers conpar ed
to reference guaifenesin and _dextronet hor phan. The .guajfenesin in the
exper i ment aPPRESALer cRmbipation foymulgtionsor nsfagge 23 descHied B ExapPlekter ence,
Mici nex, inofjerms of Crax AUC(err) or AUG nf. Dextronethorphan

hydrobrom de in the experinmental tablet was also found to be bi oequival ent
to both J01¥j Stextal combivatighfmminlatioobmerd deo evmpsred to commercial drugs

for bioavailability. For instance, Example 8 shows three batches of the 1200 mg

-
-

guaifenesin/ 60 mg dextromethorphan HBr which were dissolved to determine
the amount of dextromethorphan HBr released over time. Generally, the
formulations had 1200 mg of guaifenesin and 60 mg dextromethorphan HBr and
were studied over a 12 hour period. The released amount of dextromethorphan
HBr was determined as a weight percent of dissolved dextromethorphan in
contrast to the total weight of dextromethorphan prior to dissolution. After 1
hour about 46% to 47% of the dextromethorphan had dissolved. After 2 hours
the about 59% to 60% had dissolved, after 6 hours 73% to 76% had dissolved,
and after 12 hours about 86% to 89% by weight of the dextromethorphan had
dissolved. Thus, the formulations of the invention reproducibly release
dextromethorphan over time. (see, Figure 12). While, example 9, for instance

demonstrates the in vivo bioavailability of a sustained release guaifenesin with

dextromethorphan.
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6 hours, and 20 ng every 4 hours, in terns of Crmax, AUC(err) or AUC nf.
[0143] Exanple 20 conpared the relative bioavailability of guaifenesin and
dext r ometworoploss®si r om an experinmental fornmul ati on contai niPag/usos/ni500

guai fenesin and dextronet horphan foll owi ng the consunption of a high fat
meal as conpared to follow ng an over ni ght Aent’s FileRe&reacen§081908200d ef f ect
on the absorption of guaifenesin fromthe experinental tablet. There was
an effect of food on the rate of absorption of dextronethorphan fromthe
exper i me@EI5] tVabioes combinativraguafen¢sin/praidpephedringisempesitions wetee alsp

absorption) but not the extent of. absorption, 144] Ex | 21

co rrpalroed t %@‘a%?eéﬁo\/‘g&?fﬂ%@ﬁr acﬁfsPﬁF’;? noqatsé& L?gfl 1PAOfY gﬁ[l"%ﬂgtﬁ 1:1 EX%@% P g%et hor phan
from an expgfd MenbalvidehMskdhia@6nsC on teabifémgind @hd) Beiriobptiesing iname

dextronet hor phan, "as conpared to reference qual fenesin and

dext r omet hotusteinedpredense tportioth of gudtifleveeest hablef. thrsulss slepmongirted thaibl et was
41 WO 03/088952 PCT{ USQ3/ 00.. 'S Fi f ; 021

bi oequi val e?"l({mstfl%mtghta? §8¥gsgf lliltg E\Qgel?érggél%eet, acﬁ}ﬁlLl T X, ﬁ%ﬁlgﬁiﬁ)ﬁmﬁ%gﬁ §%l}9r%§ and AUCSS

wi t hi n 80% #id nb25Fect Bext digorition pEstae ohieirah vhvireleaseprafile. exper i ment al

tabl et was bioequivalent to both 30 ng dextronethqr phan hydrobrom de every
6 hour s [0L30d The tp BIRERtyPe4lotoQF §Xampie: & shovwed iHlar 4k ¢AUEHESE) Owi t hi n 80%
to 125% [ 8 LIS A URTPAY Ak ! BEMRESELIRIBOKNE

i nvention p&%{/ﬁggﬂ@%& ergnﬁﬁgsﬁ%\ﬁe S ofs[; dr ugmbger a 12- ho(ur peri odif3

Addi ti onal | grodided &itinail dsoavaidability tfoabethtdueifbiasagandvserdmphedrinehand

conbi nation fornul ations. npari son to EDA roved Drugs [0146] Wen
usi ng dr ugsVabBeies %@Wﬁ%ﬁ&%ﬂl@ﬁ&%&&&“}&aﬁ%ﬁﬁsst ration (FDA), the
sust ai neqo{ $hegesmpior " atcb%aéhongoﬂ[)inbﬂox?o Badtd ONfopi t puARnésiyedi at e

rel ease conponent may be forfulated to mmc the blood serumprofile of
guai f enesi npsndoapbtdurea HGL)t ofe 12001120 onglstdngiy( Spravlades &#(aedBOh t he

clinical d%ga?;%ld]; :){(fﬁgéoméﬂh r&gh%trgr%'%}l,o%o%rslulatel&uié(?oq %01-&%2&5}6{0 Thi's

i nformati on

http:// ww. §slamBRYdl CHREhEOM RetR/SA0REI® 112 82ouvliTheed0bIZ0WhE Clirenpth her eby
incorporated by reference in its entirety. For instance, a single dose 400
ng i medi at shawede digsquiyplerte fiers rafiasyak hoth XCug3and) @ddCinm WithaR 89%. 5, an

e g ST ) pd ot A0yl 0.0,
Cmax of 2, 2880/60 &k, st@ngth demonstrated proportional dosage pharmacokinetics.

[0138] Example 14 compared reference Mucinex™ and Sudafed® 12 Hour io a
1200/120 mg strength test formulation (lot PBO1-M65A3) for steady-state
bioavailability in an 11 day twice-daily dose regime. The test formulation was
bioequivalent (within the 80-125% range with a 90% confidence interval) when
compared to the reference formulation. Therefore, for both guaifenesin and
pseudoephedrine, the steady state for Cpax and AUCs were bioequivalent.

[0139] Examples 15 and 17 compared the effect of a high fat meal for both
reference formulations and combination formulations of the invention. The test
formulation (lot PBO1-M65) was not bioequivalent with regard to Cpa for
guaifenesin but was for the pseudoephedrine portion when compared to the
reference. However, the AUCjys was bioequivalent for both guaifenesin and
pseudoephedrine within the 80-125% range.

[0140] Example 16 compared single-dose relative bioavailability and interaction

potential of guaifenesin and pseudoephedrine administered as Mucinex™ and
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Tmax of .5, an AUCO 12 7,751 2,697, Cmno 112 52, and a Cm nl2 137 98.
Preferably, the formulations result in a maxi num serum concentration (Crax)
and/ or tiwe 0s/8syaxi mum serum concentration (Tnax) equi val @atr/itSo3/113e0 Cnax
obt ai ned when the first of three doses of a standard i medi ate rel ease
formul ati on having one third the anmbunt of dwaits EirdRifarentes 62308@008very f our
hours over a 12 hour period. In other words, the sustained rel ease

formul ation releases both the guaifenesin and at |east one additional drug
at a sim | aPudafed® 118 Hourealowmme tic pambylamlauT@bte@ultSOdmomnat@nthat th@r eby

provi di ng a thera eutica ef fect of bot rnatively,
Do bar o el aRRHCS Bt el S g En Rt irglerd Pl S e

conbi nati ong Bdﬂl@‘ NRAE,; abEY,, IThd preddiRY or Ablehed of ot daotter (AKKSHitRIAD T1/ 2.

Unl ess otherw se specified, all reference to AUCOt in the specification

and cl ai ms 80dR3%).efhbis fsthantcaniipme b gprubis poindie OEes wiamplest hish 42 WO
031 088952 P Al B8 BB oL Rl BRG i GRA0 T 0RO 24 Pour s

The paramaters romin vivo studi es suc t hose
present eQOmr]@mnM@r agequbnipiredcethes siehesilabitied fofonpdifenegan aidd an
80-125% range with a 90% confi dence | evel and/or one standard devi ati on
from the ometherphafrara py exms@le;s%aiém%wwtaml% D& HaeNss Bt ed from

in vivo e%le%ﬁ’&ﬁetﬁ hAPse, ﬁoﬁ@g&aﬂ her elefetir e Rk ah engl i S

determ ned romt an and 125% range with a 90% conti dence
| evel and/ odextroencsitapickar The ghaminadcbkinetiasorf) gdaa”emmm anl dmmmedldrptmnext rene

variability for dext phan as recogni z t he FDA and_t he
i nherent valP%biq9tt ﬁf%te%h% ISPHS e gl%er ?fﬁ?refgp?oﬁ?ntﬁ@dpfl}?ogram '

llevel the e rffabaaﬁalc's of d@&@h{&ﬂ&&&%&b%@ﬁ%ﬁmeaafge@t@@edlw% range,
nore preferably the equivalence is determned fromthe nean and a 60-140%

range, ar[ﬂl4ﬁ3§ixaprrpé¢ elalsbynpated ékmurvlatlvemdeoavalld@h@r 9f ngepifepesyim alde  nmean and

a 80-125%r e W.t h 90% confj dence. | e ures 31 . and 3 enonstrate
speci ficati @‘H‘q? éi%eé%%’P 63?’1 otls B’éqe@ﬁneggip fgm? & o fCOpREING nvgglt i on.
[0147] Addi phafakdiy dnbelekiamethorphaht Retopatd &@&5ﬂefhncé headddsini amial drug(s)
or both is preferabl bet ween 80% and 125% of the FDA approved nmean, nore

preferably dedromshorolms ahie puasidenesindiimibe eypeimens) yathet WeerFlesh and 115%

These ran t he mean
may for 1 nopehaegh PG bOuRCkURlents WRBL MW hfus bl Ep 2GS
dependi ng oAUQ;he ]T)@crtmﬂeﬁtdrpmn Wldrebromidevinl the exberimhewaletatlleofwas rdsoCnax f or

guai fenesi nfc;u%d to be bioequivalent to both 30 mg dextromethorphan hydrobromide every

6 hours, and 20 mg every 4 hours, in terms of Cpax, AUCo.t or AUC gz

[0143] Example 20 compared the relative bioavailability of guaifenesin and
dextromethorphan from an experimental formulation containing both guaifenesin
and dextromethorphan following the consumption of a high fat meal as
compared to following an overnight fast. There was no food effect on the
absorption of guaifenesin from the experimental tablet. There was an effect of
food on the rate of absorption of dextromethorphan from the experimental tablet
formulation (a small increase in the rate of absorption) but not on the extent of
absorption.

[0144] Example 21 compared the relative bioavailability of guaifenesin and
dextromethorphan from an experimental formulation containing both guaifenesin
and dextromethorphan, as compared to reference guaifenesin and

dextromethorphan products. The guaifenesin in the experimental tablet was
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preferably greater than 640 ng/nm, nore preferably 700 ng/nlL, nore
preferably 800 ng/nL, nore preferably 900 ng/nL, nore preferably 1000

ng/ m., nowe o3psdferably 1100 ng/ nL, and nost preferably 1280/usgs/ms00
depending on the formulation. The high end of the Crmax for guaifenesin is
preferably less than 3750 ng/nL, nore pref ralslsyilSsBdenng H3808.00001e
preferably 3250 ng/nL, nore preferably 3000 ng/nL, nore preferably 2750
ng/ m., and nost preferably 2500 ng/nL depending on the fornul ation. For a
1200 ng t abbistquinaentaiogbati of thorRdfercacd, Mbpeineredn @G0 G andndUSE50 ng/ i,

1200 ng/ L and. 3 gl 350 ng{nlL.an 000 ng/nL,.and 1450 ng/ . and
2750 ng/ ni. WﬁgP‘ 20%,0 h%g%t a‘éF’étf‘”f‘%éo‘PB?{bg‘Ygr&%b%‘%% BEPS ReHBA3 ng/ n_
and 1875 ng{ablet whdBidegivhientdtholtbd® mpdiertromeSrphgh Mik:d@bebdidd Bvérgiml, and
625 ng/mL and 1250 ng/mL. 43 WD 03/ 088952 PCT/US03/ 11500 Agent's File

Ref erence: Bogesamsbddzs prern gl hars.einigrng of mat Hed P&Fse mdthar 30%etocnax f or
pseudoephed Q 2 is preferably greater than 150 ng/nm., nore preferably 175
ng/ m., nore preferably 200 ng/nlL, and nost preferably 250 ng/ nmL dependi ng
on the fqomglattesd. stddies leglonstene wé tdigpdsitionsf of ths ciudariphegrovive i s
preferably I ess than 500 ng/nL, nore preferahly 450 ng/nlL, nore preferably
400 ng/ nL, &BYFEIHSsicVRseploditg Ve s IgdioNt Efé‘;ﬁ’éna‘}%tl?fﬁ%f/ dhe sfudiRsat i on. For

a 120 ng ta i f e : g/ nL and 500 ng/mi,
175 ng/ nL aﬁ%fﬁé%%ﬁ%gtﬁﬁg;ﬂ’@%ga%ﬁ%ﬁﬁ t@ﬁ%ﬂ@%“’ﬁﬁ%@%ﬂé' ng/ mL and 400 ng/ni,
and 300 ng/ nL and 3Z&mpayfisin toHIPA A ffifovediDragd et the range is preferably
bet ween 7 / and 250 ng/ni, ng/ an 50 npg/nm., 100 ng/ and 225
g e 1 AR VoS Riins dersicprnroved by Ha oo Re A daiightt PBotao

Al ternativelys glshnddowa8drmuldi®n Abdobr GExbhBABLAL Walketh iBmeagier abl y
greater than 3840 pg/nlL, nore preferably 5,500 pg/nm, nore preferably 6, 600

pg/ mL, nor ergleasé exoaipopet, WAY begfomnulatedr to prieice thehblpod spoan il ofnor e

preferably 8,000 pg/ni, nor r.ef e | v.8, 80 Lo, ..mor.e pref.erably 9,900
D, - and AbSnsod B atndel b S iR dupeRuPRgTErtTRe B R on. “The
hi gh end of dbhiendadfilell @fithdnx FDAN® Raeqhiad bysh FBe ek nfb@ssioh hary 22, 500
pg/ mL, nore preferably 16,500 pg/nL, nore éoreferably 15, 400 pg[rrL, nor e

preferably bafowwbapgitp!/wwyptdegovérder Bpinga/290258b 284 Nucingimyd@ichpr ef er abl y
oretoraly THSasan uPaaBlchARe A B ey iAo pRyh AR G AR 157800
pg/ m., mg immediate release tablet has a Cpax of 2,463 + 1033, a Tiax of .5, an AUCy.12

8,382 + 3,282, an AUC;yr 8,529 + 3,362, and a Ty, of 0.78 = 0.09. Alternatively,

multiple doses of a 400 mg immediate release tablet has a Cpax of 2,278 £ 791, a

Tmax of .5, an AUCq.12 7,751 # 2,697, Cpino 112 £ 52, and a Cpyiniz 137 = 98.

Preferably, the formulations result in a maximum serum concentration (Cpax)
and/or time of maximum serum concentration (Tn.x) equivalent to the Cpax
obtained when the first of three doses of a standard immediate release
formulation having one third the amount of guaifenesin is dosed every four
hours over a 12 hour period. In other words, the sustained release formulation
releases both the guaifenesin and at least one additional drug at a similar rate to
the commercially available formulation, thereby providing a therapeutically
effective amount of both drugs. Alternatively, the parameters may be calculated
through any of the following or combinations thereof: Ciax, Crniny Tmax, AUCint,
AUCy,, AUCg and Tz Unless otherwise specified, all reference to AUCy. in

the specification and claims shall refer to data which corresponds to a time (t) of
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10,800 pg/nL and 12,000 pg/n, and 12,000 pg/nL and 13,500 pg/nlL. For a 30
ng tablet the range is preferably between 7,200 pg/nL and 11, 250 pg/ ni,

8, 100 pg/wbD oanesoiD, 125 pg/ nL, 8,100 pg/ i and 9, 000 pg/ L pCcansto91300 pg/ nL
and 10,125 pg/nL. In an alternative enbodi mrent the I ow end of the Cm for
dext romet hor phan is preferably greater thanAE808Firgiefrencartises.(90&Xler abl y
1,550 pg/nL, nore preferably 1,860 pg/nL, nore preferably 2,170 pg/n., nore
preferably 2,480 pg/nL, and nost preferably 2,790 pg/nL dependl ng on the

f or mul at i on24 Thershildle nanamesérstrhay @aake fcalcu et héioptiadics suchrasf er abl y

ogint, 44 (o8 auBEse B b 3T Enee & inli romlh yhahf'R” Y 4 %0

62808. 00002804195% 1B &S Wit B10P %A e k@ 16%s] aHBOE ofi sthedaad) Hyvidiotb@omg/ M., and
nost preferably 3,400 pg/nL depending on the fornulation. [0150] The Cmin

i s anot her H$pagan. MWHV@Y@@%ﬁWt%@?}W algey P fradcuate SPBH 7 8P@ase  dr ugs

found on th whi ch
mai nt ai ns i §[ @%gerg'g%ea&tt?(%%@%@? @\?‘Ee:%ess %e eﬂl‘é@%%b%}g %ﬂﬁ%ﬁeagq H%O hour s,
nore pref emebilay 2d@ ah 80125 %Ncn go 8/ith pr %f% caiblidendel level aml@ dwe ytandard

Additionally the Cnn for_ either guaifenesin, the addi ti on rug(s) or
both is pr e%% r%ﬁ%e‘@?ﬂ%@d@“%ﬁ%@[%% varighiligHior ﬁ?%‘@‘%tg Wgéﬁ‘r nor e

preferably %&a&g &g%fyw Fﬂplfflﬂa @BGdnRRSt %%Bﬁftﬁmfympﬁhﬂﬁf[}‘)la%ﬁlé’ and 115%

These ranges do eto st commensurately, that i1s say the nean
may for i nsSmdemieatehabicygﬂam lebdttheeqmgﬂ%cand dézBoinod fftohethlém@eamean

depending on the farpul ation. |veI t he .l end Cmn for
guai f enesi n"“?i %Pé%@%ﬁnﬁe g‘?’@é‘?t@? he4?ﬂ“¥%ﬁl‘?ﬂfe 1?7@&8“5‘?‘8‘? 50 ng/ ni,
nore preferalhy R0 oo Ahde,MEtmoR pRéefBB the EQuivleibe ;é%wmmﬂ on the
formul ati on. The high end of the Cmn for %al fenesin is gireferabl y |l ess

than 200 ngfiem, theoneanpngdfae B Py7ounsemyithia Sbreontidencedeval §iguse g/ nL, and
nost preferab 125 i j n e t range for
either a 126’&‘.9l é% démgggéa%sfeggﬁgﬁbﬁg%n%gse@ aé{é)tB Eegg ! F} ré(())m Blmﬁcl ?ﬂﬂa&nd 150

ng/ mL, 50 ngfvehtignd 125 ng/ L, 60 ng/nL, 125 ng/ni, 70 ng/m_ and 125
ng/ m., 80 ng/nL and 125 ng/nl, hetween 35 ng/nL_ _and 75 n%erL 40 ng/ m. and

70 ng/ nL [0 ¥ Irfidtionalel U Crg o cithgh aufaf?nﬁwlﬁbe agddition dagg(Raor Hogy 1

o et e LRIl 0.0 ARSI AE g o0

ng/ i, between 90% and 115%, and most preferably between 95% and 115%. These
ranges do not have to adjust commensurately, that is to say the mean may for
instance preferably be between 90% and 125% of the FDA mean depending on
the formulation. Alternatively, the low end of the Cpax for guaifenesin is
preferably greater than 640 ng/mL, more preferably 700 ng/mL, more preferably
800 ng/mL, more preferably 900 ng/ml., more preferably 1000 ng/mlL, more
preferably 1100 ng/mL, and most preferably 1250 ng/mL depending on the
formulation. The high end of the Cy, for guaifenesin is preferably less than
3750 ng/mL, more preferably 3500 ng/mL, more preferably 3250 ng/mlL, more
preferably 3000 ng/mL, more preferably 2750 ng/mL, and most preferably 2500
ng/mL depending on the formulation. For a 1200 mg tablet the range is
preferably between 1000 ng/mL and 3750 ng/mL, 1200 ng/mL and 3500 ng/mL,
1350 ng/mL and 3000 ng/mL, and 1450 ng/mlL and 2750 ng/mL. For a 600 mg
tablet the range is preferably between 320 ng/mL and 1875 ng/mL, 400 ng/mL
and 1500 ng/mL, 500 ng/mL and 1375 ng/mL, and 625 ng/mL and 1250 ng/mlL..
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and nost preferably 150 ng/ nL depending on the formul ation. The high end of
the Cmn for pseudoephedrine is preferably I ess than 300 ng/nm., nore

pr ef er ablwo 0368898zy/ ., nore preferably 225 ng/nL, and nostcprsheisb y 200
ng/ mL. depending on the fornulation. The Cmn range for either a 120 ng or
60 ng tablet may be sel ected from 75 ng/ nl Asends BORefgphert 6280000074/ nL. and
250 ng/nm., 125 ng/nL and 225 ng/nL, 150 ng/nm. and 200 ng/nL. [0152]

Alternatively, the low end of the Cmin for dextromethorphan is preferably
great er {0kA8] BirsGitiyelym the toweensk ef theabhy for Pedpephetringy prefrrablyr abl y

1,700 45 WD 03/088952 PCT/US03/115 's Fil e Reference: 808. 000021

ool . or oEIGHEF JHABRSP FHNEh PP gy B FaBE oy S0P

Al ternati vehymlt Bgd RioShprefeatdy 250 8o/l Befealind @l the fehivedtAAThe Bighr ef er abl y

|l ess than 3,750 pg/nlL, nore preferably 3,50 %%/ frtrliéq,nannreg/pmr;[gf erably 3, 250
y pisg ng)

pg/mL,  norendopltherGhk Jorpwodospgedrne rrTeierbl G, Onef§/ i

depending o t f i Qn. h ! a 60 ny
tabl et may rgfegeh%%éttg{e)g%/@r“b%{bf %%g%gﬁn%d(ghéhﬁ 0 Bgt/ %@%@ggspg/m and
10, 125 pg/ mhg/md, dPendifng birthealoemSa06€) FogAr2) nenidbBt 0RCapg ispredndbld0, 125
pg/m.. The Cmn range for a 30 ng_ tablet nay be selected fromb5,400 pg/ nL
Bnd 8, 400 plptivesn Eomgm gigd 00 e, Boongmind B0gEs bR ekl 750 pos L,

and 6, 750 d . trer j nd of the
pgéed;;tr%/m, 2 d? /Y Born @g@@ R nfRodl @?@h%mg Fo? W6

Cmn for. onet ho an I's pr y greater than I,050 pg/nL, nore

pr ef erabl y thg25llet thg/radge isprefenpblyftetatdny7IAnd/60. gyl 230 ngiole 88rmfmiabl y 1, 650
pg/ mL, and no refe I , 8 / T i gh of ,the in for

dext r onmet ho?‘ﬁiéﬁ? ffgéﬂip{@f%g\?aé %}l%lnggg‘%%md}eﬁg@w%o %PQ rably
2,950 pg/ m_nc/ﬁgj‘ﬁldplrggfﬂ%yrﬁﬁ] y 2,700 pg/nL, nore preferably 2,500 pg/nL, and

nost preferably 2, 300 pg/ m. depending on the fornulation. [0153
For mul at i{8149] oXltertesiviekyy etheilow gudonfi the Gra fraxdekpmethomban gsiaieferaelyi n, t he

additional dru ot ich is f erahl t % 5% of the
FDA appr ov e%reﬁ%gﬁ%an%ﬂ Q pﬁg'%]\pg?lgf)el %regeg{b\?%gr?%gdégrgﬁd%%g%%%én@ %ﬁ%ot%
preferably p%’lm&eiﬂo&%éeﬁd?ﬁblﬂzlﬁ%o Paase, hanggsefd@bhot7, 108V pg/ind., adlpiest
conmensur at e that 1s to_say the nean mamfor i nstance preferably be

bet ween 90%%”(1@131285%00%/% nipR PREEHD e pEAYPAE lormeFrePIeTRRAY 2619,

B L L T G

hour s, nor ehighehéoitieyC 1, orhioxiranethogphan is preferably less than 22,500 pg/mL,
more preferably 16,500 pg/mL, more preferably 15,400 pg/mL, more preferably
14,300 pg/mlL, more preferably 13,200 pg/mL, and most preferably 12,100
pg/mL depending on the formulation. For a 60 mg tablet the range is preferably
between 9,600 pg/mL and 15,000 pg/mL, 10,800 pg/mL and 13,500 pg/mL,
10,800 pg/mL and 12,000 pg/mL, and 12,000 pg/mL and 13,500 pg/mL. For a
30 mg tablet the range is preferably between 7,200 pg/mL and 11,250 pg/mL,
8,100 pg/mL and 10,125 pg/mL, 8,100 pg/mL and 9,000 pg/mlL, and 9,000
pg/mL and 10,125 pg/mL. In an alternative embodiment the low end of the Cpayx
for dextromethorphan is preferably greater than 1300 pg/mL, more preferably
1,550 pg/mL, more preferably 1,860 pg/mL, more preferably 2,170 pg/mL., more
preferably 2,480 pg/mL, and most preferably 2,790 pg/ml depending on the
formulation. The high end of the Cy,.x for dextromethorphan is preferably less
than 5,400 pg/mL, more preferably 4,650 pg/mL, more preferably 4,350 pg/mL,
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nost preferably 1.1 hours depending on the fornulation. The high end of the
Trmax for guaifenesin is preferably |less than 3.0 hours, nore preferably 2.5
hours, mepa3psdserably 2. 25 hours, and nost preferably 2Ppaaurses/dspendi ng
on the formulation. The Tmax range nmay al so be sel ected from between 0.6
hours and 3.0 hours, 0.8 hours and 2.5 hour s)se®’sFilhRafrency AZB0R0@B1hour s,
1.0 hours and 2 hours, and 1.1 hours and 2 hours. 46 WD 03/ 088952

PCT/ US03/ 11500 A efnt' fa’ F%I e Reference: 62808. 000021 [0154] Alternatively,
the | ow end BYre HECIerRYY 16000, he(lbe gRETE! Prréctpblyp Beto8r aBimL, gnéamest t han
3.75 hours, f . erably 4.25 hours, nore
preferably 4?115&%%63 gi4®gﬁ}%§%&€%®égﬁgr%u%ﬁhburs dependi ng on the

f or mul at i d8150T eI ghis enctherf aspéue whidhxis often pstauedsphedus sgendedperi®r abl y

l ess than 9.0 hours, re preferably 8.5 hours, nore preferably 8.0 hours,
and rost  pr ¥P& g‘B’I O?TT%GI’F&%#@ %rﬁ@ﬂéioﬁ‘@ of he; WentmRIPRIde GriCmTWaichax r ange
may al so be mapkfed ﬁdthéfaﬁ%ﬂtﬁeéﬁ%;c%@e&ss? Zf;oﬂgﬁ’wgﬁo@%q az'lgas QY Fourét- Poddour s _and

8.5 hours, 4.25 hours and 8.0 hours, urs an hour's,” and 4. 75
hours and 7.prefesahly 12 housshd mast prefcrabig |1y or nivere howrseAdditibnallyethd Egy, f or

dext ronmet hor phan, 1 s _pr.ef er abl reater than. 3.3 hours re preferably 3.9
hours, nore %rr é#hé ra%ﬁ%ﬁfgl}ﬁsgl’ %b%?dégnoxﬁiﬁ%‘géﬁ)é’f QPgbﬂS)Pr%é?bWo ¥ eehdPnost
preferably Safi5108%rs gepepai f@revedt Hean,! Qﬁé?éhf:&fe%l HRey&hosgngqof the
Trmax for dextronethorphan is preferably |ess han 136.6 hours, nore

pref er abl y 918 %cad snosqieéerphlbeivesn P5%, andhddfs Thessrrenggsrdefret hiteyto8. 8

o or abl y 70tk AMeattaal ¥ S T RAPHB G ARG Yor el s 4%y al 50
be sel ect ed Batweanb@0%eand 6.23% obirthe DA Iméah A¥péndifs 6n @I ordAdiéy.8 hours,

6.7 hours ang 7.7§§|£ours, and 7.75 hours and 8.8 hours for a 60 ng tablet.
The Tn, ax raligoatey.aibedonend of dag Cin fotoghaifarstineis Meferabbugeaignthan. 25

hours, 5.2 AQpHEsangdof: %ﬁf@%‘_gﬁfﬁgé’f@ﬁ@r{ﬁf@?&?ﬂ@y?@uﬁ/ﬁiﬂ%ﬁ?&thourS and

6.5 hours for a~ 30 ng t I ons € rnventron provide
a AUC "f f orpreferdbby 7@ uginile dersndingtdnethe &atdivldtionaThalhigh a) ob theb©f;hfohi ch is

preferably between. 80% and 5% of e FDA approyed nean, nore preferably

bet ween 90%%#’1%%%3 p(r;% aml%' s8 tB?ré#(g)r% ’H’@fﬁk‘@#rg@%laﬁ&g/%%()f?hese

ranges do nojrefesitey tiGoag ML arﬁiomﬂ?gge%gi&y 125 M@/l S dbSrsiat BHethggggng?%g
0

for instance preferably be between 5%of the FDA™nean
on t he for micanylgion. ﬂjhpé}nmdiang,eeﬂoy either a 1200 or a 600 mg tablet may be selected

from 50 ng/mL and 150 ng/mL, 50 ng/mL and 125 ng/mL, 60 ng/mL, 125
ng/mL, 70 ng/mL and 125 ng/ml., 80 ng/mL and 125 ng/mL., between 35 ng/mL
and 75 ng/mL, 40 ng/mL and 70 ng/mL, 45 ng/mL and 65 ng/mL, and 50 ng/mlL
and 60 ng/mL.

[0151] Alternatively, the low end of the Cpn for pseudoephedrine is preferably
greater than 75 ng/mL, more preferably 100 ng/mL, more preferably 125 ng/mL,
and most preferably 150 ng/mL depending on the formulation. The high end of
the Cyyn for pseudoephedrine is preferably less than 300 ng/mL, more preferably
250 ng/mL, more preferably 225 ng/ml, and most preferably 200 ng/mL
depending on the formulation. The Cp;, range for either a 120 mg or 60 mg
tablet may be selected from 75 ng/mL and 300 ng/mL, 100 ng/mL and 250
ng/mL, 125 ng/mL and 225 ng/mL, 150 ng/mL and 200 ng/mL.

[0152] Alternatively, the low end of the Cy, for dextromethorphan is preferably
greater than 1,250 pg/mL., more preferably 1,500 pg/mL, more preferably 1,700
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the Iow end of the AUC(err) for guaifenesin is preferably greater than
4,000 hr- ng/nL, nore preferably 5,000 hr-ng/nm., nore preferably 5, 500

hr - ng/ L, warud/ossyest preferably 6,000 hr-ng/ nL dependi ng omctrheso$/orsnul at i on.
The high end of the AUC nf for guaifenesin is preferably |Iess than 12,500
hr-ng/ m., nore preferably 10,000 hr-ng/ nL, Aeewis Fe Rdfaenabhb38090W0Y hr - ng/ i,
and nost 47 WD 03/088952 PCT/ US03/ 11500 Agent's File Reference:

62808. 000021 preferably 9,000 hr-ng/nL depending on the formulation. For a
1200 ng t abpgimL,t mereApGiferablyr 290 paimlbeanse neest epteferably Ke2We @g/ml.000

hrhel e andiguRt e i Bl op 20 DS R R 0t s, B
600 ng t abl eant3MES0AENNS mokSpdeerin 3@0%% L] @Qrd preferdtey 8280 pg/A00 hr-ng/ mb

and 6, 250 hr- ng/ m., 2,500 hr-ng/ and 000 hr-ng/nL, 2,250 hr-ng/nL and
4,750 hr - ngimere prefetaldy Go0P0 pg/mig/and naast prefgeblyh: 7 Hypefiml fepesding on

Al ternatively, . QW h i r | e referably
greater t harklk}{3 ,O éﬁh'ga[]ﬁ?q' rfg%g%afﬁfvﬁ%’r gleg#{gf I[ea%%f{) O§ aﬁ‘ﬁ%@%ﬁ%ﬁ# Selrlrels)crt'e[e81
preferably f@3nb0200pgngl nhad AMSONES I P BEOOr @Y. Shd7EN11H peeliyls, tipendi ng on
the fornulation. The high end of the AUGC nf for pseudoeg%edri ne is
preferably P&y apg8Q08 n#dh 8,049 pemel @ndhl8s1gp AYHL5 TR EmnTaRgy nl, nor e

preferably P t 5,208 - endi ng on
t he fornul a??rga(r)lgo ng)traﬂgé %18 l%gr%% aBI eftr&?%fé R%/%}TL may %@U gg%‘“c%ég%?r om

bet ween 2, 5@@/nilr amiy7 600 pahul 66,000 pyimingidré,75Q p8EEL,handrg7 ¥l pgimd. £d300
hr-ng/m., 3,5 hr - ng/ and. 5,500 hr-ng/pnl, and 3, 75 r-ng/ and 5, 000
hr - ng/ n_. F8r6%§ @5/‘{% {13 28pthe gem i rfg% B)é”s‘é‘?%c?tgo‘g‘?rgm“b ?inveen 1, 250
hr-ng/ nL ande2: Q98 Apnadis %feraB]gAgQQatEF thi91 050 ?Qﬂ]l%l@&@ peferaslynitasol, 750
hr-ng/ mL and 2, 750 hr-ng/ L, an 1,875 hr- ntg mL and 2,500 hri-ng/nL. [0158]
Al t er nat i velpg/mlt,lreetequeleradlofl 460 @gAC mbref prefegably d&vetigdmphand mosipr ef er abl y

greater than 35,200 = ng/.m., e .preferabl y,145 0Q0 hr-ng/ nor e
preferably P7% ‘?%%léf h%%é’%ﬁﬂt xg?éil%tfgpéroggﬁgf/ ‘irg@?ﬂbge’HFQ‘%eg‘?Or%Enf?an Y e
preferably gﬂﬁer@ﬁg’ 1646 Y 37150 P, Bloed Srefdpdbly Z%O%M,rmﬂ@;pﬂéferaw e
preferably 232,000 hr-ng/nL, nore preferably 240,000 hr-ng/nlL, and npbst

preferably 2600aaomhy e icferalls Ri00pemls pad mashoreierrly. 2. ¥KeDHMeh end of

the AUC nf r | han is preferably | ess than 587,500 hr-ng/ni,
nore pref eﬁé@ﬁr@‘%’étggg‘;‘%?u%?m nore preferably 405,000 hr-ng/nL, nore

[0153] Formulations of the invention provide a Tmax for either guaifenesin, the

additional drug(s) or both which is preferably between 80% and 125% of the
FDA approved mean, more preferably between 90% and 115%, and most
preferably between 95% and 115%. These ranges do not have to adjust
commensurately, that is to say the mean may for instance preferably be between
90% and 125% of the FDA mean depending on the formulation. Alternatively,
the low end of the T for guaifenesin is preferably greater than 0.6 hours, more
preferably 0.8 hours, more preferably 0.9 hours, more preferably 1.0 hours, and
most preferably 1.1 hours depending on the formulation. The high end of the
Tmex for guaifenesin is preferably less than 3.0 hours, more preferably 2.5 hours,
more preferably 2.25 hours, and most preferably 2 hours depending on the
formulation. The T, range may also be selected from between 0.6 hours and
3.0 hours, 0.8 hours and 2.5 hours, 0.9 hours and 2.25 hours, 1.0 hours and 2

hours, and 1.1 hours and 2 hours.
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preferably 400,000 hr-ng/nL, nore preferably 377,000 hr-ng/nL, nore
preferably 360,000 hr-ng/nL, nore preferably 348,000 hr-ng/nm., and nobst

pr ef er ablwo0320808D hr-ng/ nL dependi ng on the formul ati on. PEarusas/6Goony
tablet the AUCInf may be sel ected from between 256,000 hr-ng/nL and

400, 000 hr- 48 WD 03/088952 PCT/ US03/ 11500 AxgwnfllsRefirdnee: pRSIRI08P e:

62808. 000021 ng/niL, 288,000 hr-ng/nmL and 360, 000 hr-ng/ L, 288,000 pg/nL
and 320,000 hr-ng/nL, and 320,000 hr-ng/nL and 360,000 hr-ng/nL. For a 30
my tabl etl0154 AlRU@tWﬁIYnaﬁleb@“seﬂlib@f dlee Traniob@seislonpliedring 9 praterablynl and

and’ 240, 0002 RFET gt > Ak JpreautenPing Bt nh St aButbn Al 1L O™

anot her errbﬁ@tdrpﬂferamwismugndn@fméda réﬂ;i@bry 1175(1{0ud£&é156ﬂﬂﬁ1‘?ghﬁf plan is
preferably greater than 15,000 hr-ng/ni, rmreﬁﬁreferably 18, 000 hr-ng/ m,

more pr ef er Esmplapionghi heh epdypiihe Tamler preudesphednineds probably s 90, and nost
preferably h p o) | @4l h end of

t he AUG nf ? %@Xt %18%8 Egr pﬁlg ggfjﬂé&%sre 8{ea ]ie%é}ﬁﬂgs@{)h@r%ﬂ% E{ﬁgolg‘b r-ng/ m.,
nore prefer ptmlfqtalﬂﬁ 7(fDE)odn§ dalga(nrlm,g emthe fomﬁ:ﬁtmraﬂhy The, 008 hray tgorle, nore
preferably 39, 000 hr-

preferably %e%bfrﬂm W?ﬁ? %}gg ??31%%8%@ ggr}f(‘)ﬁg‘%d&dog%/ 11553% oS!

For mul at i ongo@f af @olﬂa\ﬁf‘snaIs%ufgraqlwvdﬁhaué%@4t7sf%memdhﬁ nEHA! feneSI n, the
addi ti onal drug(s bof h"whi ch s preferably between 80% and 125% of t he

FDA appr c{%ﬁB]er&mnatrmbe thedber etol ¢f thet Tvae forddsramdthbtigm 1am>dsf¢mblry

referably betwe 95%.and 115% es do not dj ust
Eormensur th giegter ?Wé‘tg)? hqugs, Jagre g@@ng%n@ ulr%rmplis;sgrgﬁéa\e/b @?lgf)’l y be
bet ween 90%@@9@&58@05 2tﬂwrstaﬁdrfﬁ Ug}ﬁﬁfaﬂﬁl Bgsqrbu&«dﬂaeﬁesaamgl & ten.

Alternatively, "the |ow end of the A t for guaifenesin is preferably

greater t hafpl’Blu@@OnhThe Atghnend ofotbe Torefa r%t@mgth?’u@lah As pegfereblyripise

Phe for mul abFinoSrhath Jire ApOBEPa YBer it yeien S BEnB8PERC 20, 07

| ess than 1iare2éi@omr&mgbmﬂ;, mORY Srefepatdy Srsatiduys, J:ﬁoféQﬁeferabrygw Blhoursodrel
preferably 9,500 hr-ng/m., nore preferably 9,000 hr-ng/nm., and nobst
pref erabl y alogbgrefﬁrab%@ﬂr& ha%rﬁedw%% A1 LB, Fori A T Lm0 900 ny

20 e SR ) b BSEP AR BBy 00t ot 11 2o
hr - ng/ L, 4ﬁ25fbut‘ﬂ’ amig"l b hamd, ADDAE5 hoursgh8.8 howts for a 60 mg tablet. The
Tmax range may also be selected from between 4.6 hours and 7.25 hours, 5.2
hours and 6.5 hours, 5.2 hours and 5.8 hours, and 5.8 hours and 6.5 hours for a
30 mg tablet.
[0156] Formulations of the invention provide a AUC;y for either guaifenesin, the
additional drug(s) or both which is preferably between 80% and 125% of the
FDA approved mean, more preferably between 90% and 115%, and most
preferably between 95% and 115%. These ranges do not have to adjust
commensurately, that is to say the mean may for instance preferably be between
90% and 125% of the FDA mean depending on the formulation. Alternatively,
the low end of the AUC;y; for guaifenesin is preferably greater than 4,000 hr-
ng/mL, more preferably 5,000 hr-ng/mL, more preferably 5,500 hr-ng/mlL, and
most preferably 6,000 hr-ng/mL depending on the formulation. The high end of
the AUCiy for guaifenesin is preferably less than 12,500 hr-ng/ml, more
preferably 10,000 hr-ng/ml, more preferably 9,500 hr-ng/ml, and most
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4,500 hr-ng/nm and 8,500 hr-ng/nL. For a 600 ng tablet the AUCO-t may be
sel ected from between 1,600 hr-ng/nL and 5,625 hr-ng/nL, 1,850 hr-ng/n and
49 WO 03/WB30AWIPLT/ USO03/ 11500 Agent's File Reference: 6280810900684 5, 250
hr-ng/nL, 2,000 hr-ng/nL and 4,750 hr-ng/nL, 2,125 hr-ng/nL and 4, 500
hr-ng/ L, and 2,250 hr-ng/nL and 4, 250 hr - ng/4eent’s[FRlgdqrensd: 6280hea0D3tel y, t he

| ow end of the AUCOt for pseudoephedrine is preferably greater than 2,000

hr-ng/ mL, nore_preferably 2,200 hr-ng/nm., nore preferably 2,500 hr-ng/ni,
A L
and nost pr ePEFAMTY Y00808-1¢/ mhglepending em dhenfyronlatine. Faroy iN10amg ¢abletThe hi gh
end of the AYESQAWNCS i | s I I 000
hr-ng/nL, nore pﬁrjg’f’gag%%@gg%gggﬁgéa %P{n%t&ﬁ%{ g’oggtlla] nélgg@?ﬂné?ggg&hﬁr -ng/ i,
gor e g_r ef er an%/%lE%SM@ Tmr—ngigﬂ nand aﬁ,OO(Drmsmlzo gpn%f g,lsaéblh%‘.ﬁ@hggu%h{g,m 516
ependi ng on 0 i on, For nmy, tabl e e may be

seloect edg f r%ﬁ@ﬁé@ogﬁlﬁﬁg rq‘ﬁ??fb;’m)_o bnee/grlodior p A0Q graeblepthp dd)Gine- ng/ i

d 5 750 h ; = - [ mL d
an faﬁ‘g?ﬁ{ai}]‘ be2eRARd I?fon{'gét%e@@,gmg%g% rarﬂgég%@ hﬁ-gg/ﬂ]} 28;069 an

5,250 hr- ng/ d 2,800 hr-ng/nL an r-ng ng tabl et
the AUCO-t Wene/d ansl B00@ tr-hg/oxh, Rs25ReemgimDOmdh, 7 50ghvhe/and add 8@oohr - ng/ i,

1,100 hr- ng/nl ,and 2, hr - m., 1,250 hr-ng/nmL and 2,750 hr-ng/m,
1,350 hr- ngéfr%{g’%%&"%,%wn nL, and 1,400 hr-ng/nL and 2,500 hr-ng/ .

[0161] Al fers7atAlvetativelyhahb dw @Ad of thet RECAVERR dsehid an is
preferably greater t hgn 59, 000 hr- nge/ m., nor eﬁsgr efeggﬁﬁ{néqﬁ%?%%@phr -ng/ i,

nore pref er@Bitgr has 2580 MrnglgLamorapicéerghle Re0binyngl®R, 6fe hrefarghblyl, nore
preferably 1 hr-ng/ o, e prefer 82, r-ng/n, re

pref erabl y 1%%0(8%8- I{%@%g/‘ﬁﬂ, Iﬂn@%{; é’lgéel‘ﬁea;jg'r iﬁ%%) %’6‘21,’388% H?Eeﬁéﬂflﬁt?ng'r%ﬂ nost
preferably 2baneRfAomrFhecHigh edé pe A ﬂgcgpfdrqﬁedd&ﬁhﬁd@%q@pre;égﬁ)&gh% end of

the AUCo_t for tronet horphan is preferably less than 4 0 hr-ng/ i,
nmore pref erddl 9@@0‘“0%% oy Ricteraply o $bhehgBily BT, mobrabty AGORL, nore

o1 of or abl Y 380000 Hd RaprpreranE S0 ARt deEni i Bgpihuall ¢

preferably Z¥g,000 mg-tagtnthe UG mosy bpsabaediiloyn B&R00Q,300-hpakmhi dependi ng
on the formul gti For t abl et e AUCO-t may be selected from
bet ween 2 163‘]%&38% hrsng/ fﬂi ?r?fztﬁ)gg?ﬂg ama %@Onkg e, 3OO0 Hr-nglrandnd

300,000 hr - Sg0knelhs, 8203150 REAIIARE 255 AORBL: B /. 000
hr-ng/ m. and 300,0%0 hr-ng/ mL. For a 30 ng tablet tﬁle%%@tgblgrrtatyebe

sel ect ed frohWEet Wmeynbe selected from between 1,250 hr-ng/mL and 3,000 hr-ng/mL,
1,400 hr-ng/mL and 2,900 hr-ng/mL, 1,750 hr-ng/mL and 2,750 hr-ng/ml., and
1,875 hr-ng/mL and 2,500 hr-ng/mL.

[0158] Alternatively, the low end of the AUC;y for dextromethorphan is preferably
greater than 55,200 hr-ng/mL, more preferably 145,000 hr-ng/mL, more
preferably 174,000 hr-ng/mL, more preferably 192,000 hr-ng/ml., more
preferably 203,000 hr-ng/ml, more preferably 216,000 hr-ng/ml., more
preferably 232,000 hr-ng/mL, more preferably 240,000 hr-ng/mL, and most
preferably 261,000 hr-ng/mL depending on the formulation. The high end of the
AUC;y¢ for dextromethorphan is preferably less than 587,500 hr-ng/mL, more
preferably 435,000 hr-ng/mL, more preferably 405,000 hr-ng/mL,, more
preferably 400,000 hr-ng/ml, more preferably 377,000 hr-ng/ml., more
preferably 360,000 hr-ng/ml., more preferably 348,000 hr-ng/ml, and most
preferably 320,000 hr-ng/mL depending on the formulation. For a 60 mg tablet
the AUCiys may be selected from between 256,000 br-ng/mlL. and 400,000 hr-
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162, 000 hr-ng/nmL and 250,000 hr-ng/nL, 182,000 hr-ng/nL and 230, 000 hr- 50
WO 03/ 088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 ng/ m.,
182, 000 hweorug/osdosand 202, 000 hr-ng/ nL, and 202, 000 hr-ng/ wCcTarsd3/1380, 000
hr-ng/nL. I n another enbodi nent the | ow end of the AUCO_t for

dext ronmet horphan is preferably greater than A&pGJUe ReferagpfréR308.900021
preferably 18,000 hr-ng/nL, nore preferably 21,000 hr-ng/nL, nore
preferably 24,000 hr- ng/nL, and nost preferably 27,000 hr-ng/nL dependi ng
on t he for magal.c388.000ehr-tg/mh. adB6000He-n86ab, 288,000 dgmlr omk8P@0@han i s

- | -ng/ .,
Bt e B TP e Bt ao BT nP g 38l R
preferably 28JQQnmdybe@dited fatrdl beBEkn 192,60@ halkMISshd$D, 6U0-1a{gmar dependi ng

on the formulation. [0162] Fornul ations of the invention provide a AUCSS

for either GdaPP@hesganl the 279W0thrdeanld 2l 0y henglvel rndiZ48R0D drpr ef er abl y
bet 80% O f bl.v _bet 90%
ond" 1150 - alg S 200 Bong i, BRPARYER, READ e THG RaliEL ERARINRE (0°00,

have to adj dst low eiess teah&IG,s fohaextireméthoiphyn tif @refeablyrgeafedrthaimst ance
preferably be between 90% and. 125% of the FDA nean dependi ng on the

f or mul at i on 15809 Brratpksgngre prefeeablyo . hhigre/ ke meurprsierably g dl0Pd¥esi n i s

preferably t 3?& HAbo Higﬂ%inL g /L, nore
preferably %gglg"ﬁir&?% nfl,%%gad ’brroost ref é@éﬁﬁ‘@@%@éﬂ’% Zﬁgﬁ@nﬁr Q%/B%di ng on

t he fornul adepandinphen the dérnedaticf The high ACSStHeoAUGuafol dnetsometharpbaref er abl y

| ess than 9000 hr-ng/nL, nor referably 8750 - , r referably
8950 hr - ng/ RLOTCLAP ST R gl e HodnoR PreigRy Hep i TG i

f or mul at i on,ref8bIHUIIIDO BLnPmi 2 Qfr eféi‘?dl‘?tw,O@@)hriﬂg/@@,' B6tefefef By et veen
5000 hr-ng/ L and 9000 hr-ng/ m., 5600 hr-"ng/nL and 8750 hr-ng/ ni, 6000
hr-ng/ nL and68000heg/mg/ rand moedt @80 ably- 3hg00hraygénB28epehding gdmithe The AUCSS
for a 600 ny tali)lueotn may be selected from between 2,500 hr-ng/nL and 4, 500
hr-ng/nL, 2¥88"H%hg/ L and 4,375 hr- ng/ni, 3,000 hr-ng/nL and 4, 000

hr - ng/ nL, [0a59] Rorzlativns Rg/(hd- irdebtich pdvidera AMPCYifor ERAG3duafbictimakd vel y, the
| ow end of the AUCSS for pseudoephedrine is preferably greater than 2,100
hr-ng/ nL, nefditippalidipgls) gr bothowhish ik graferablypheiwpsne f@Toamdy 125% @b dherr - ng/ ni,

o 1o LB 9001 O T SR M B G T
preferably between 95% and 115%. These ranges do not have to adjust
commensurately, that is to say the mean may for instance preferably be between
90% and 125% of the FDA mean depending on the formulation. Alternatively,
the low end of the AUC. for guaifenesin is preferably greater than 3,200 hr-
ng/mL, more preferably 3,700 hr-ng/mL., more preferably 4,000 hr-ng/mL, and
most preferably 4,500 hr-ng/mL depending on the formulation. The high end of
the AUCy; for guaifenesin is preferably less than 11,250 hr-ng/mL, more
preferably 10,500 hr-ng/ml., more preferably 9,500 hr-ng/mL, more preferably
9,000 hr-ng/mL, and most preferably 8,500 hr-ng/ml. depending on the
formulation. For a 1200 mg tablet the AUCy. may be selected from between
3,200 hr-ng/mL and 11,250 hr-ng/mL, 3,700 hr-ng/mL. and 10,500 hr-ng/mL,
4,000 hr-ng/mL and 9,500 hr-ng/mL, 4,250 hr-ng/mL and 9,000 hr-ng/mL, and
4,500 hr-ng/mL and 8,500 hr-ng/ml. For a 600 mg tablet the AUCy, may be

selected from between 1,600 hr-ng/mL and 5,625 hr-ng/mL, 1,850 hr-ng/ml. and
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51 WD 03/088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 than
5,500 hr-ng/nL, nore preferably 5,000 hr-ng/n., nore preferably 4,500

hr - ng/ L, warid/ossesz preferably 4,000 hr-ng/ nL dependi ng onPCraSiairsne at i on.
The AUCSS for a 120 ng tablet nay be selected from between 2,100 hr-ng/ nL
and 5,500 hr-ng/nL, 2,400 hr-ng/nL and 5, 000Adent sii¢ Refererge: 65108.A00%g/ . and
4,500 hr-ng/nm., and 2,800 hr-ng/nL 4,000 hr-ng/nL. The AUCSS for a 60 ng

tabl et may be sel ected from between 1,050 hr-ng/nL and 2,250 hr-ng/ni,
1,200 hr - n§/280 harng/mL. 5000 he-rgginbdand #, 7599 tng, m§/ H22hngndsmdHk S48/ ., and

1,400 hr-ng/ni, 2,00 ~ng/ m... [ O ternatively, the low end of the
AUCSS f or dg%%’é}ﬁétaﬁg?g?gg’g‘iny%é‘ﬁ‘%‘?’égﬁ’5%'“@ iter than 87,750 hr-ng/ni,
nmore prefio160]! MmO tHe-109/ ¢hld, of tE AUQY, Ebepdtiyephd@ifd0N pusferablyrl, nore

preferably 132,000 hr-ng/nL, nore preferably 140,000 hr-ng/niL, and nost
preferably g@@te@@l@m&ﬂﬂ‘ghﬁeg@@pwwfe@hln% 09 br-agfndy.imere Preferablygh end of

t he AUCSS f grzndext. th i e Y t 0 -ng/ .,

nore prefer gélog %@g’ggo %E(P%%rtrtﬁre%@ggl %?§¢ e?ﬂa@%%gﬁ@%%%né nm., nore

pr e; er ag: y f%?u%%ﬁ%nﬂﬁhﬂ@%g&enmgbe Am{ca)ttéoaggeyada]qma?g% igg)écffgfably llesmr e

preferably : r-n , and no prefera : r-n

dependi ng oﬁhaprﬁeo%hﬁﬂg/?ﬂﬂr,orﬁmeméfem%séﬁéﬁrhfé@@i HYTe alﬁﬂf‘?%?blbft£5(gt sel ected

from bet ween.._ [ Z 0 = =-no/ nL and

197, 000 hr - ﬁé?’ﬁ%ﬁ%@%‘{aé’éﬁ%ﬁﬂﬁa&%’ 1%%{ %8%%?5%%9@%@%?000

hr - ng/ mL andepk@din@0éh tire-foghuiationr er AUCSSnE tabletath8 A UK. tradyl bt salepyedbe

sel ected fram bet ween ,,000 hr-ng/n-iL an 65, hr - / 0, 000

hr-ng/ L an thg?t@@@n ﬁ?()%ﬁgl)rﬁ:}_g/ mgi?@gdg@%r"?éﬁtéa&@%rl@f“g%@%7%l m., and

132, 000 hr - §ghGhnranslsde - ADAINEnS50b hr g/ A0L G0 hu-8gRAdLAEDDSD e | ow end
a

of the AUCSS for dextronethor nis preferably reater than 19, 000
hr-ng/ L, mogeniprasflel 8 hr-ps drx008ghrrg/mip Fer a %9 @ievallst (he28U600

hr-ng/ nmL, nore .prefera 00 hr~ngll rgo(ﬁc? p r 4, 000

hr - ng/ mL def)IéaiX enﬁel%cﬁe(fhémfs%rt%ﬁ?naP’lbgqg %’é“lggg% én I(l)rfl{g? I&%’ ?ib@% for

dext r onet hom?nﬂn and DBES @i-aliyl,| £350 thhag/blZ , HA02,756 mghglml ,MDBE0 her ef er abl y
53,000 hr-ng/nL, nore greferably 500 hr-n nnregpreferably 45, 600

g/ L. ARGt BP2h EF ABIL 414 00 AF DGR ESERAI-RE N ¢ he

formul ati fbﬁﬁl]sgltematively, the low end of the AUC,. for dextromethorphan is preferably
greater than 59,000 hr-ng/mL, more preferably 119,000 hr-ng/ml., more
preferably 143,000 hr-ng/mL, more preferably 162,000 hr-ng/mL, more
preferably 166,000 hr-ng/ml,, more preferably 182,000 hr-ng/ml., more
preferably 190,000 hr-ng/ml., more preferably 202,000 hr-ng/ml, and most
preferably 214,000 hr-ng/mL depending on the formulation. The high end of the
AUCy for dextromethorphan is preferably less than 475,000 hr-ng/ml., more
preferably 360,000 hr-ng/mL, more preferably 337,500 hr-ng/mL, more
preferably 333,000 hr-ng/ml., more preferably 309,000 hr-ng/ml., more
preferably 300,000 hr-ng/mL, more preferably 286,000 hr-ng/ml., more
preferably 270,000 hr-ng/mL., and most preferably 262,000 hr-ng/mL depending
on the formulation. For a 60 mg tablet the AUCy may be selected from between
216,000 hr-ng/mlL and 337,500 hr-ng/mL, 243,000 hr-ng/mL and 300,000 hr-
ng/mL, 243,000 hr-ng/mL and 270,000 hr-ng/mL, and 270,000 hr-ng/mL and
300,000 hr-ng/mL. For a 30 mg tablet the AUCqy may be selected from between
162,000 hr-ng/mL. and 250,000 hr-ng/mL, 182,000 hr-ng/mL and 230,000 hr-
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WO 03/088952 PCT/ US03/11500 Agent's File Reference: 62808. 000021 [0165]
Formul ati ons of the invention provide a T1l/2 for either guaifenesin, the
addi ti onaWwods8ges) or both which is preferably between 80%canwsoi/26% of t he
FDA approved nean, nore preferably between 90% and 115% and nost
preferably between 95% and 115% These rangesAgot' ik Rbfawget60880pa0st
comensurately, that is to say the nean nay for instance preferably be
bet ween 90% an i Q%{ t he EDA nean deﬂp]endl ng on the formnul ation.
Al'ter nativel V& % brag/il anh 262,000 hongimiai 4eh263,600 hr—pg/ﬂf[eambl y
greater than28¢; r 9,,.hour nor.e ably 1.1
hours, nore prepg?ca}g{@/?ﬁg Iﬁoal??fh%fr n@%d%l%egr%t %IF f#’(‘?’r SBf\pfqthg ﬁb&fﬂs fgependi ng
on the for nu|damr@n¢thmrpham usgpremmblpfgrdatw tHdd 25,000 tr-apirl, 6RGS eﬁ?eﬂefabgr ef erably
| ess than 7n§§ refg@gf 6.0 hours, nore preferab
hours, and @ éﬁ"‘é |‘§?°§ BeiREhle2 i hian glL@mqrmreferr@blyran@oom The
TI/2 for a 12060 thnt 3 t 7 . hours and 7.25
¥ bre&@%bl?% %bﬁ g S an%[%&glgvé%ﬁﬁ%?oqm?u% ke and 3.5

hours, 0.9 hours and 6. 0 hours;
hours, and 1highradref thadhUCh fhndesronEhirrtands fpasfeabb0@ssBah a0 neRy be

selected fro d hours, 0.45 hours and 3.0 hour s,
.55 hours a% \é\ﬁﬁ greﬁera@%%ﬁmﬁgj éﬂﬁémi‘ 7201R qieferabln 42,000 hsmgieLand 1. 75
hours. [0166mofA besferably\38,000 Hrhfy/hPWRRdpRfer ﬁl?a | dod ir 3}{ g{ Rpeydoe hed“ ne is

preferably 8 ater than 3.2 hours, nore pre ou’rs
preferably 4PEHRlyS3 Ooﬂﬂeg@mkﬂ@ea@mgmtmefmmumtloand most pref er abI y 4.5

hours dep of, the T1/2 for

pseudoephee[g?‘?ﬂng:o?@ufapg S'eg)g@fgu nlgéelgtéont ngﬁe gﬁﬁm?‘? cifhsy Eupfeaednatiiey 7.5

hours, nore pi@tﬁ@rafhlqug@ & Hsmhjrvauc}a[gdpmﬁbly %g{,&hagzjgy aﬁ 2155@00%?‘ dependi ng
€

ontheforrruh]g on. The T(err) for a 120 ny tabl et ese ected from
bet ween 3.2 hotl EPRIRYES MFapgmgre preferpblyr betaerh P0% IamiJrISIS% 4n@ fdostr s and

7.0 hours, 1B Shealy r ppsoAng 4.0 hours. and 25 hours The
TI/2 for a 60 ny t%b | et gerrngl 9gge%s}gl @ct@d%?%m%ﬁ%ve‘g’n npt g’@"ﬁ&ﬂr%‘h%ﬁd 4.0

hours, 1.80 ¢rsumensaredelg. . musae_y,thenem@wysfoanﬁtaacé& Rtisly tb@ bv]:tlv@:%H:rS] alnd
ernati vely, e | ow

3.13 hours 0 13 hours 0167
end of the 'I'?L(ﬁ]%f’ &gg ?ftj {l}ﬁﬁ%P}?ﬁaﬁepeldﬁfge%ﬂeeofoymulgﬂexatekematmm 6 hours,

nore pref er ahk o®. &dheuthe ADOL SoP L8N Y; erably 7.0
hours, nore preferably 7.4 hourg grmre1 i 1?2) Bﬁgw%aﬁ %Oﬁo

pref erabl y &&mbeiroge Paefarahivs%()@rlef@/mm Yﬂ(ﬁ‘e @)rdsfembgr Gtmmemdmg]ﬂmoranahe 53 WO
03/ 088952 P%é&%%%ﬁa%ﬁp%% hr-ng/mL depending on the formulation. The high end of
the AUC, for guaifenesin is preferably less than 9000 hr-ng/ml, more
preferably 8750 hr-ng/mL, more preferably 8250 hr-ng/ml., and most preferably
8000 hr-ng/mL depending on the formulation. The AUC for a 1200 mg tablet
may be selected from between 5000 hr-ng/mL and 9000 hr-ng/mL, 5600 hr-
ng/mL and 8750 hr-ng/ml., 6000 hr-ng/mL and 8000 hr-ng/mL., and 6500 hr-
ng/mL and 8250 hr-ng/mL. The AUC for a 600 mg tablet may be selected from
between 2,500 hr-ng/mL and 4,500 hr-ng/mL, 2,800 hr-ng/mL and 4,375 hr-
ng/mL, 3,000 hr-ng/mL and 4,000 hr-ng/mL, and 3,250 br-ng/ml. and 4,125 hr-
ng/mlL.
[0163] Alternatively, the low end of the AUC,, for pseudoephedrine is preferably
greater than 2,100 hr-ng/mL, more preferably 2,400 hr-ng/mL, more preferably
2,650 hr-ng/ml, and most preferably 2,800 hr-ng/ml. depending on the
formulation. The high end of the AUC for pseudoephedrine is preferably less
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Agent's File Reference: 62808.000021 fornul ation. The high end of the T1/2
for dextromethorphan is preferably |less than 15.75 hours, 14.7 hours, nore
pr ef er ablwol3/o889purs, nore preferably 13.0 hours, nore pcafisoabisyo 12. 1
hours, nore preferably 11.75 hours, nore preferably 11.2 hours, and nost
preferably 10.2 hours dependi ng on the for nuladnt oFile REfeeenceTRR®.d0021a 60 Ny
tabl et may be selected frombetween 9.4 hours and 14.7 hours, 10.6 hours
and 13.2 hours, 10.6 hours and 11.75 hours, and 11.75 hours and 13.2

hours. The Thaw556P ha-rgpmby mozxbpreferably 1H00ski-eg/trdd rherepréfetaisen, 5000 hour s

and 11.0 h 7.9.hours and.8.8 urs, and 8.8
hours and 3{% %{1%]3“? g“ 4 fégﬁe?e&bzxﬁ (g)&ulbrfﬁ%%eﬁiep%glf‘gl%@erf@@é"ﬁ%%?q mredi at e
rel ease for MHeaAU@RSfonat noarﬂﬁ tabléttigkibe a¢leittd BOA1 bEHMES 2306 helly gﬁiﬂésed
further in the exanﬁl es which follow. EXAMPLES [0169] The invéntion is

further defiddd-HP %m&(ﬁ%n@élopdlrtnﬁm@ndév@mglr@@imt 6§50d1eslghnlb|ang in
det | th t t t
Lo those skiTTEGE-bYAES 0. R HSLInE"s SFR BT 138 ANEH o alfme 1ol o and

met hods, maytalidet papbe Bcﬂeded/\frbimdid:twék@mamio mglg‘/mmnu@zmwmamoo nt er est

of this inventio 0] For the in vivo study portions, the follow ng
general pr oé\id\gf@g Q?]s}érdlg/%r 1 32pbr-aghnalapd 252 50mrengémby anst W@
i ndi cat ed. Iﬂrg%qnﬁqrmj 0 nms with sodium heparin as anticoagul ant)

were taken prior to d05| n an'd at specific intervals after dosing. Al
bl ood sanf164] Wematiinély) ¢k bmdentiesftthe Mﬂ&ﬁfmdehﬁmnemorphmﬂwmfe@ziblpei ng

drawn. The pl asnma was r transferr yI ene tube,
frozen at -2%@%%9 oy c?\?ﬁ%ﬁdﬁ%flgfpéd F}O&f‘zel?{effﬁmb ﬁ@r(ﬁ@ ¥‘§‘HB Hed MY dr ug
anal ysi's. f}ﬁef@ia@wmlml 95-nYBRE, LhG8 ?f@érm?d 18¥, o@of H} h%’vamL"a qg@t ed HPLC

met hod. This resulting (g)asma concentra ion v jected to

phar macoki n@wferaéhal%@ lursﬁgvﬁlgLn@Id—mostnm:fler@m h58 @Oihllwm/ml,vdephndlﬂg nnonl in
1.5. [0171] Y 0 tee re ven at | east g seven day
washout peri og%( %“thho gT ai l’] a‘ép?% g‘?retdﬁ’&r‘frﬁet ‘PFQ féler the

study) pri orpréferablgelbmh@ﬁ 06560 IViRY /mLOmb re&xébly Q@O@Wﬂﬂn?ﬁﬂuﬁor@ner ally,
t he subj ects wei %hed 54 WO 03/ 088952 PCT/ US03/ 11500 Agent's Fil

Ref er ence: BocAPBL0R thﬁﬂlg/ﬂ].IB(Vonéﬁfetﬂ@ffrfabléle@IZOBBQithWgﬂL amreef i ned by
the 1983 thpEéfQﬁblyI 300,bbd Gir-ng/mL, more preferably 197,000 hr-ng/mL, and most

preferably 193,000 hr-ng/mL depending on the formulation. The AUC, for a 60
mg tablet may be selected from between 140,000 hr-ng/mL and 220,000 hr-
ng/mL, 157,500 hr-ng/ml and 197,000 hr-ng/ml., 157,500 hr-ng/mL and
175,000 hr-ng/mlL, and 175,000 hr-ng/mL and 197,000 hr-ng/ml.. The AUC, for
a 30 mg tablet may be selected from between 105,000 hr-ng/ml and 165,000 hr-
ng/mL, 120,000 hr-ng/mL and 149,000 hr-ng/mL, 120,000 hr-ng/ml and
132,000 hr-ng/mL, and 132,000 hr-ng/mL and 149,000 hr-ng/mL. In another
embodiment the low end of the AUC for dextromethorphan is preferably
greater than 19,000 hr-ng/mL, more preferably 22,800 hr-ng/mL, more
preferably 26,600 hr-ng/mL, more preferably 30,500 hr-ng/ml., and most
preferably 34,000 hr-ng/mL depending on the formulation. The high end of the
AUCs for dextromethorphan is preferably less than 57,000 hr-ng/mL, more
preferably 53,000 hr-ng/mL, more preferably 49,500 hr-ng/mL., more preferably
45,600 hr-ng/ml, and most preferably 41,800 hr-ng/mL depending on the

formulation.
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chart. Exanple 1 [0172] A batch of sustained rel ease guaifenesin tablets,
Lot No. 7LB-31FC, wwth the follow ng conposition was prepared: Conponents
Wi ght pewoTalogss2 Guai f enesin DC 1260 ng Mt hocel El OM 2QTnapo3/Ese al d
G een Lake 4 ng Magnesium Stearate 6.8 ng Opadry Y-S-3-7413 13.01 ny
[0173] Another batch of sustained rel ease guagingnBiiRefetcads! @8aEs,000mt No.
7LB-32FC, wth the follow ng conposition was prepared: Conponents Wi ght
per Tablet —Quaifenesin DC 1260 ng Methocel EIOM 30 ng Car bppol 974P 15
ng Emer al 868 Eemulafiensofrthe igpiecs pravBicear Bte f@. ity gu@ifantsin, Yhe- 3- 7413

13. 16 0 S r ot 7LB-31FC and six tabl from Lot
7LB- 322?3 &e#géitﬁogélﬁ%@%&éﬁﬁ)ﬁ&v% lrcg‘ lélféﬁle_t?]éaﬁé'sgﬁtwreg? EQ?&I&E ll%%a‘?f Agi d/ Base
di ssol uti on KA i gpipidved nesh, f ireste UoBreddiNbediect /90% fAUP15E! 8RS Gniei NI
Apparatus 2). Six dissolution vessels of a USP calibrated Hanson _

di ssol ut i on BEEERPIE PeIHsed It Ard SHAP sThase aee @, neinbaverte ddjusted with

675 . of 0N AR QFliGs R s mel Ao g RAL N AND, VESgel s vere
. LB o IS BRI 4R B Pefyige

mai nt ai ned at a tenperatureé of rou

di ssol uti on W&stnd TAEpedhit EDARKEn Sepentimer @t aiquﬁhulaﬁon. EﬁMrﬁdgﬂfeEi O\évl y t

| owered intq, the vessel s e taplet. of ot 7LB-31 was then ropped into
each vessel %“f g’f"?‘%‘]fﬂftet%?ﬂ"éﬂ &uﬁg‘m@s’é‘rﬂﬂ Prferahlygreaten than 87hoyes, mose | gg, 5 nL
sanpl es of _palemelyih.d tRuOkitd ARG 11 KA MOl HOMBACD ¥RRCL AN
fi InPer ed thrpg%gh gUG.‘)LO Ir% cron g‘& yet hyl ene ?I _tgrﬂr&%%aoﬁgpa\ég ?—%Pf@w al s.
| mredi at el y tedst preferhelytlwbhounodepes dimgloa shevtormulsitiohdFiseirigh 2&bofthe @f, 0. 2M

o Phos Rk GilhESa T Srofitoly TRes Bl PROTE, FOHE pretany 60 nowlc ™ S F1'e
more preferably 5.0 hours, and most preferably 3.5 hours depending on the
formulation. The Ty for a 1200 mg tablet may be selected from between 0.7
hours and 7.25 hours, 0.9 hours and 6.0 hours, 1.1 hours and 5.0 hours, 1.3 hours
and 3.5 hours, and 1.4 hours and 3.5 hours. The Ty, for a 600 mg tablet may be
selected from between 0.35 hours and 3.63 hours, 0.45 hours and 3.0 hours, .55
hours and 2.5 hours, .65 hours and 1.75 hours, and .70 hours and 1.75 hours.

[0166] Alternatively, the low end of the Tyx for pseudoephedrine is preferably
greater than 3.2 hours, more preferably 3.6 hours, more preferably 4.0 hours,
more preferably 4.2 hours, and most preferably 4.5 hours depending on the
formulation. The high end of the T}, for pseudoephedrine is preferably less than
8.0 hours, more preferably 7.5 hours, more preferably 7.0 hours, and most
preferably 6.25 hours depending on the formulation. The Ty, for a 120 mg tablet
may be selected from between 3.2 hours and 8.0 hours, 3.6 hours and 7.5 hours,
4.0 hours and 7.0 hours, 4.2 hours and 6.25 hours, and 4.5 hours and 6.25 hours.
The Ty, for a 60 mg tablet may be selected from between 1.60 hours and 4.0
hours, 1.80 hours and 3.75 hours, 2.0 hours and 3.5 hours, 2.1 hours and 3.13
hours, and 2.25 hours and 3.13 hours.

[0167] Alternatively, the low end of the Ty, for dextromethorphan is preferably
greater than 4.6 hours, more preferably 5.6 hours, more preferably 6.5 hours,
more preferably 7.0 hours, more preferably 7.4 hours, more preferably 7.9 hours,

more preferably 8.4 hours, and most preferably 8.8 hours depending on the
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added to each vessel to increase the solution pHto about 6.8. The
dissolution was run for ten additional hours, 2.0 niL sanples being

wi t hdrawwbDroomss@arh vessel at the four, eight, 10, and l2chaisos/irmsberval s.
The filtered sanples were then run on an HPLC to determ ne percent

guai fenesin rel eased. [0176] The same di ssol bemgsFik&skieny: 186306e0I e Was
performed for lot 7LB-32 FC. The |lots gave dissolution profiles shown
bel ow and depicted in Figure 4. Lot 7LB-31 Vessel 1 hr. 2 hr. 4 hr. 8 hr
10 hr. 12 hriormygtion, B fggh s8d pf the Tag forpd@rap@tisMpivs Blpreferably RRs 37 50 73

78 85 4 23,3 5 36 52.75.8 2435

Aver age 24. g %ﬂ%@%ogl%?%gah%%?mége Iﬁrefefgijy%lé?%%g% rfg]ﬁ'rl%l(é

hr. 8 hr. 1ohbrs, mk2e preferablip 12.1 hodrs3ofprloferfifly 4.78 hodrs2thoRDprdfer 61 66 3
26 38 45 59 65 69 4 24 35 42 54 60 65 5 24 36 43 54 59 64 6 23 34 38 50
55 59 Aver age-2Bous3aidmes pyefsubly 502 dogy. dpepdag pp thofommudation! Zbé ons
denonstrate f f eriod. Lot
7B S2FC dendnary at0qrh ElePARE e ga?f‘%‘?%@%@s % “riS‘Bm%é‘?’%TF_c in 0.1N
HCl . |In buf flécibwohd H)Zlhoﬂm,V\kéN@hQurkamd Yth B3k, anﬂhg AourEMHPr3. 3 |n? a 2:1
rati o of Methocel , EIOM to rbop 974P, denonstrated a statistically

sl ower rel edS8St h&ﬁ aforA &) mepadlet may be selegtefdions betveen 7dheieiandho

Car bopol 974R.0 kﬁ)&éc’z/%oﬁ@laﬁél@@ K€ 7.9k Rd%rsaﬁb%'rétaﬁﬁi st.é)h&b?hﬁ)d"er fror €
controlled release with |Ionger drug action in vivo - avor abl e _
char act er i sti%hauss. phar maceuti cal products contalnlng a high concentration

of an act ﬂO\i%S]i E%Iﬁgl'eéa th other suaameg re ease 1mmed1ate rele(ase f%rmglafal'(lar];sewngg Iar?

without additional drugs are discussed further in the examples which follow.
EXAMPLES

[0169] The invention is further defined by reference to the following examples

describing in detail the compositions and methods of the invention. It will be
apparent to those skilled in the art that many modifications, both to materials and
methods, may be practiced without departing from the purpose and interest of
this invention.

[0170] For the in vivo study portions, the following general procedures were used
for sample analysis unless otherwise indicated. Blood samples (5-10 mLs with
sodium heparin as anticoagulant) were taken prior to dosing and at specific
intervals after dosing. All blood samples were chilled and centrifuged within 30
minutes of being drawn. The plasma was separated, transferred to a
polypropylene tube, frozen at —20°C or below and stored frozen until being
shipped for drug analysis. The plasma samples were then analyzed by a fully
validated HPLC method. This resulting plasma concentration v. time data was
subjected to pharmacokinetic analysis using non-compartmental analysis with
Winnonlin 1.5.

[0171] When necessary, volunteers were then given at least a seven day washout
period (where no guaifenesin was administered to them under the study) prior to

being crossed-over to the next treatment group. Generally, the subjects weighed

54



56 WD 03/088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021
Exanple 2 [0178] A dissolution study was run to conpare dissolution

profil es wh Bos®s¥LB- 32FC and 7LB-31FC with currently avacrash®11500

guai fenesi n dosage forns. One inmediate release tablet, ORGANIDIN NR, and
two sustained release tablets, HUMBID L. A 4 gsﬁyﬁefl}lcl@g s2¥RI0Boos Hbj ect ed
to the sane dissolution study as described for | ots 7LB-31FC and 7LB- 32FC
in Exanple 1 above. The following is a sunmary of the results which are
al so depi ct edttiim 1 5% tReibIde X BATY WielbhNR d8fHel by tlke%éfssrrﬁwé%ol&& Gigai f enesin
rel eased %gual fenesin rel eased % guai fenesin rel eased 100 36 24 2
hr. 103 51 3Batt4 hr. 104 72 47 8 hr. 103 91 75 10 hr. 103 96 86 12 hr.
105 100 92 [l Jhe i mediate rel ease O ganidin rel eased 100% of

guai fenesin within the first hour of dissolution. The two

conmmer ci al0132kAdiardchfrsestainsdrelahos agafchesimtablas O RN 6 aVEB-3 T8l Girhé el ease of
guai f enesi n. wever, both the Hum bid LA and Duratuss rel eased

guai f enesi n f ‘@HE&BWBPSQU‘?Ih‘é(ﬁSWPﬁéﬁi Lot 7LB-31FC or 7LB-32FC,

particularly afterc&ﬁ%&gﬁtgnr mouT T T EGR% rhtp?ﬁéblet”“'” bidjLA and Dur at uss

+

woul d, therefore, ~faster—rate ¢ Se—and us a shorter

| i ved therapeuti :Cﬁ% eyqniﬁc\,q#e Exapple—3- &2 Th@-l-l%Vl vo behavi or of
sust ai ned r el easel\%‘_%t Q(L&[F - Lot 7L B- '-21 EC aan3p(ﬁlg 71 B- 32KC from Exanple 1
were compared t o |Emerald Grespd dkehavi or| of an__i%mediate rellease formul ation
(Organi din NR). ThAéagogewm|Sgssdtest udy | nvol ved6S® mgeal t hy Vol unt eers

averagi ng 38 11)|OpaggaYsS-df4khe with a rangd3ofl @3 years [to 55 years of
age. The subjects weighed 175.56 24.22 I'bs. with a range of 143 to 210

| bs. One subject was fermal e and the remai nder was nal e. Each subject

recei ved @ﬂ?he/ﬁn@h@ hapgdpohgpstninesl wleays rafencsin Tatdtg e No. AB-68KEY ci al 400

mg i mredi at %vﬂhe(h@f‘c?ifov}iﬁgécﬁﬁpc(sﬁ}/o%r%as p%ﬁareb&? urs for 3 doses). 57

Components Weight per Tablet
Guaifenesin DC 1260 mg
Methocel E10M 30 mg
Carbopol 974P 15 mg
Emerald Green Lake 4 mg
Magnesium Stearate 6.8 mg
Opadry Y-S-3-7413 13.16 mg

[0174] Six tablets from Lot 7LB-31FC and six tablets from Lot 7LB-32FC were
tested for in vitro guaifenesin release using an Acid/Base dissolution (slightly
modified USP 23/NF 18 <711> Drug Release using Apparatus 2). Six
dissolution vessels of a USP calibrated Hanson dissolution bath, equipped with
shafts and paddles, and were filled with 675 mL of 0.1N hydrochloric acid at
37.0°C. The bath and vessels were maintained at a temperature of 37.0 + 0.5°C
throughout the 12 hour dissolution test. The paddles were set to rotate at 50
RPM and slowly lowered into the vessels. One tablet of lot 7LB-31 was then
dropped into each vessel.

[0175] At the one hour and two hour intervals of testing, 5 mL samples of
dissolution solution were withdrawn from each vessel and filtered through a 10
micron polyethylene filter into glass HPLC vials. Immediately after the two

hour samples were withdrawn, 225 mL of 0.2M sodium phosphate tribasic was
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WD 03/ 088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 [0181]

The results of the pharnacokinetic paraneters anal ysis are descri bed bel ow
and depi cwed3siosssFt gure 6. Subject Forrul ati on Tnax Cmax ABCODURE3/THENR AUCH nf
(hr.) (ng/m) (hr-ng/m.) (hrs.) (hr-ng/nL) 1 7LB-31FC 2.00 827.02 4817. 20
4.64 6339.25 2 7LB-31FC 1.50 834. 65 4695. 89adent’slriie Rrerdct: 62808 0bd381FC 1. 50
802.44 4142.14 3.44 4728.33 4 7LB-32FC 0.75 625.48 3034.31 5.78 5134.35 5
7LB- 32FC 1. 00 1052.00 5872.46 5.99 8298.33 6 7LB-32FC 2.00 1372.00 7924. 35
5. 53 9557. 7&dded (O ghivdisel MRimdreate k40 ARNGHR1 Wol-88 THORESuor gani din
NR 4.25 18.17.00 6598.26 0,73 6674.65 9 O'ganidin NR 0.50 2831.00 9389. 76
0.81 9570. 9vasNEaforfeB-wifitiongl Bourg 2.0 anl sempley bedieowithdsgn iftom Meein 7L B- 32FC

1.25 1016.4 e i di . 1. 75 2262. 67 7636. 65
0.80 7751. 7%‘3&%? | %Z(fﬁ)gi‘r’ %’@é@?@p@ﬁ? &yg’g’?‘ﬁ%tg%%ol%%erﬁié?% FE%  Rati o
(% 7LB- 32F@idnRui bn48 HPL.O® deSerthine/fdBcd? ¢O8feBbsih el&Rtd. Subj ect s given the

1200 ng f rlm,?%l on 7%8— 2FC reached maxi num pl asna guai f enesi n

concent r a F SapA BISHyPRD festiag procadie Svaserionaed for IUGLBF3HFCr663
hr-ng/ nL. The3sRiseid AisBIN PR p ' i ATt £ AC xi mum pl asma
guai f enesi n cgncerglt ratisor}ls ofp %??y%}%w&%%l%&%ﬂ%égq%%% lg%gre ngd an AUC , , f
of 5453 hkotrid/BrBl The subjects given the i mediate release formulation,

O gani di n NR—teachet—naxifum-ptastva—goafenesi-n—concentrations of 2263
nginL in 178 KGWESs |( 2 Mabjlect X pdakdl af o & hout@hgf fed2bf-he first dose
and the third ked at 0.25 hoursg after |the se¢cond dose at 4jhours) and
had an AUG nfl_afl 7752 Bf-ng/ nB8 The 8w c¢onf/7ol Iled8tel easd8f ofnul at i ons
denonstr at ed {sus? ai ned2vel ¢as89i n |t h&4 t hei 75hal{f - Bives wsse longer, 5.77
hours for the 7AB-32FC2and 33%9 houss faor tthe TLB981 RFC ggnpared to 0.8
hours for the i4medi abg ré¢lease forpgulalii ogy Ofgapgdi Ny 10183] Both
fornul ati ons [7LBy 3ZFC §wi T bggh VetrggTet Ei751v‘1 qilldg?dl iJUp(gg 974P) and
7LB-31FC (wi thethgcet, E-Ovgaty u&ytu Y f——gti fenesin from
h H di-At h

ol asncalan
Lre—iet SE€61
0240 n Ln !\ID87

73007 797 | 852

mraradltsr aF hali A 4 Al d
the tabl et cot F{’%i‘acg‘él LLQ4l'.5lC i I?&?’“ Rt \Sll.zu €

Lot 7LB-32FC

Vessel 1 hr. 2 hr. 4 hr. 8 hr. 10 hr. 12 hr.
No. :

1 25 36 42 54 59 64.0

2 24 35 42 55 61 66

3 26 38 45 59 65 69

4 24 35 42 54 60 65

5 24 36 43 54 59 64

6 23 34 38 50 55 59
Average | 24.3 35.7 42.0 54.3 59.8 64.5

[0177] Both formulations demonstrated sustained release of guaifenesin over a 12
hour period. Lot 7LB-32FC demonstrated identical release properties to Lot
7LB-31FC in 0.IN HCl. In buffered solution, however, Lot 7LB-32FC, the lot
comprising a 2:1 ratio of Methocel E10M to Carbopol 974P, demonstrated a
statistically slower release than Lot 7LB-31FC, comprising Methocel E10M and
no Carbopol 974P. A slower release rate in vitro translates to a slower, more
controlled release with longer drug action in vivo — a favorable characteristic for
pharmaceutical products containing a high concentration of an active ingredient

with a short half-life (e.g. guaifenesin).
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Formul ati on 7LB-32FC, the formnulation containing a 6:1 ratio of Methocel

58 WD 03/ 088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 MOMto
Car bopol Wwo4Bjosdeazl t he | ongest half life at 5.77 hours w PlaTiUse3/iBpgest
AUC; ,,f between the two sustained release fornul ati on. However, both
sustained release formulations have a Cnax hesss tiR&RrRAlf 62803 doft1 Cmax of
the imediate release Organidin NR Exanple 4 [0184] Three different
sust ai ned rel ease tablet |ots of guaifenesin alone were prepared: i)

For mul at i on Examylle @0 SR; ii) Formulation Il - 400 ng JR and 800 ngy SR
and iii) @o | ati on Irr?l - 600 ng IR and 600 SR. Non-l ayered tabl et
(sust ai ne lﬁgféa@&o I $fdY W&h THD toeptRaendiss cghprqﬁéq:s Isits LB~

Guai f enesin 3@53(31%@07 t 974R 20 Emeral d
Green Lake 4 mg%%gllggn‘gﬂ%g{rlgﬁm@a%@u%%@egp o dOPE - ?@Bgt ai ned
rel ease and 1mMmhtataieaseltzéﬂﬁeDRGArNﬂuﬂ\am rdaasesusairt ERaMHaBletON | |

t Tabl et  Wei ght per Tabl et
Guai  enesi n MBS TES 58 1BUKR NS Pses geeed eaheemmarisseliden mydes3 m
(Avi cel ) Sodlgtﬁes&&acﬁr%ﬁécmﬁlsqFéom@78% ) Orwq?é@ é%b% ogggn’% | um

Stearate 2 ng 3 ng Sustalned release |ayer rrru Qtion 111
Conponent s \felnl@mgpsea summmofm@mltspemcﬂamm depicadd iarfegira SDC 842 ng 630. 8

g Methgee—E Orgam‘dm TR ™ T thmmid LA Duratuss
% guaifenesin released | % guaifenesin released | % guaifenesin released
1 hr. 100 36 24
2 hr. 103 51 35
4 hr. 104 72 47
8 hr. 103 91 75
10 hr. 103 96 86
12 hr. 105 100 92

[0179] The immediate release Organidin released 100% of guaifenesin content
within the first hour of dissolution. The two commercial sustained release
dosage forms demonstrated a slower release of guaifenesin. However, both the
Humibid LA and Duratuss released guaifenesin more rapidly than either Lot
TLB-31FC or TLB-32FC, particularly after the eight hour interval. Both
Humibid LA and Duratuss would, therefore, exhibit a faster rate of release and
thus a shorter lived therapeutic effect in vivo.

Example 3

[0180] The in vivo behavior of sustained release tablets of Lot 7LB-31FC and Lot
7LB-32FC from Example 1 were compared to the in vivo behavior of an
immediate release formulation (Organidin NR). The open-label study involved 9
healthy volunteers averaging 38 + 11.01 years of age with a range of 23 years to
55 years of age. The subjects weighed 175.56 + 24.22 Ibs. with a range of 143 to
210 lbs. One subject was female and the remainder was male. Each subject
received either one 1200 mg dose of 7L.B-31FC, 7LB-32FC or a commercial 400

mg immediate release tablet (every four hours for 3 doses).
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Car bopol 974P 13.5 ng 20 ng Enerald G een Lake 3 ng 4 ng Magnesium
Stearate 4.5 ng 6.8 ng 59 WO 03/088952 PCT/US03/ 11500 Agent's File
Ref er encew08238885000021 [ 0185] The in vivo behavi or of eae@kTafSos/esod hr ee
sustained rel ease tablets and a comercial immedi ate rel ease formnul ation
(Organidin NR) were conpared. The open-| abehgst iy rReMVEsbaoRgal t hy
vol unteers averaging 31.67 11.89 years of age with a range of 20 years to
51 years of age. The subjects wei ghed 162. 00 25.05 I bs. with a range of
123 to 21@18bE Thd\idsultSobthl) phatbacoRinetiaPaianicth e iedysid AR dMcfedtdegw Mredi at e
rel ease fornulation every 4 hours for a total of 12 hours in on one day.
On anot her d&§ deicedpp BigiEe Qer e adni ni st ered Sustained Formul ation I,
anot her 5 subjects were adm ni stered Sustained Fornmulation |1, and yet
anot her 5 subjects were adm nistered Sustained Fornulation I11. [0186] The
resul t s| Sdbjedie pRammmiarivii net i |CT.par adgLers anali@gsi,s arle;gdesdrapey, bel qw and
depicted in Figure 7. Formul atmen Tr@n@yer (ki3 TJ(&%.)ALIQhr_ng/mﬁ)hr.)
(ng/ nL) [ {AT-No/ [FIBBAFE. ) (NT|-01G4 M ko7 BB | WRgADH AT T N O 90:32689 40
8768. 40/ 128790 ¢nglF“ean FOrTEH & R 5 pa aggigﬁi 44 25,;1;-1% Bo7748 6444. |9|3|
tat+on 0—2415-AD 81 93— NMear—ForHupl at-Hon
o T oD BATE ) “a I3 38y ST LA AATaR dnd 111

I =G

oxhi bi tleda Crak THBR2FE o mar

et a Crak ot D B 1 G O2RAST R348 relldake floYARI3ELi ol and
an incrleased AUCIEBB2FEom t hatl @3  ABSH8G- |158Y246d SuSt¥ neB2P8:33ul atli on | .
The hal[f61ives pTLB3RRCSust ai|re00 FOARIR.00 i 0A924.35and |15193 weressrgduced from
the hal([fZ1ife of Ofusidk NRd Fqroni0 af o40.00 Theseohi - laywy tlafgoelss, hdwever,
showed (a1 i npr ovegbagREWNRCONCeNts aliign7@h J4863.85€ST 1 o ANT [3fg74BET €aged
overal |[ goncent} @id Qi yWRN {1 50 £X3 'eob bsg@?ﬁﬁ HigsSot Utdsgp o3t udy was

run to [G e 1 O Pt €% o5t ZFor et at g+ and
For nul “Lﬁuu H+ “I?E';BJ;% as 3’:%7“.\:;82 L.'yé"“ 3 if'szabe‘ é,' Zan %4.3\,71 ul-ati on
1V, a bicfaer ﬁg‘g??o* wi-tli-2h0 | 4168 2n 36103 ng. 3 7nr 490849 wit|n the
f ol | owi lPedh npoPrganidin NR 1.75 | 2262.67 | 7636.65 0.80 | 7751.74

Ratio (%) | 7TLB-31FC/IR 95.43 | 36.30 59.60 448.27 | 70.35

Ratio (%) | 7LB-32FC/IR 71.43 | 44.92 73.47 718.92 | 98.86

[0182] Subjects given the 1200 mg formulation 7LB-32FC reached maximum
plasma guaifenesin concentrations of 1016 ng/mL in 1.25 hours and had an
AUC;,¢ of 7663 hr-ng/mL. The subjects given formulation 7L.B-31FC reached
maximum plasma guaifenesin concentrations of 821 ng/mL in 1.67 hours and
had an AUC;y¢ of 5453 hr-ng/mL. The subjects given the immediate release
formulation, Organidin NR, reached maximum plasma guaifenesin
concentrations of 2263 ng/mL in 1.75 hours (2 subjects peaked at 0.5 hours after
the first dose and the third peaked at 0.25 hours after the second dose at 4 hours)
and had an AUCiys of 7752 hr-ng/mL. The two controlled release formulations
demonstrated sustained release in that their half-lives were longer, 5.77 houss for
the 7LB-32FC and 3.59 hours for the 7LB-31 FC compared to 0.8 hours for the
immediate release formulation, Organidin NR.

[0183] Both formulations 7LB-32FC (with both Methocel E1OM and Carbopol
974P) and 7LB-31FC (with Methocel E10M only) control the release of
guaifenesin from the tablet compared to the immediate release Organidin NR.

Formulation 7LB-32FC, the formulation containing a 6:1 ratio of Methocel
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WO 03/ 088952 PCT/ US03/11500 Agent's File Reference: 62808.000021

| medi ate rel ease | aver Fornulation IV Conponents Wi ght per Tabl et

Guai feneswp iB@8s®31 ng M crocrystalline Cellulose 118 ng (@eaTIuses/)1580di um
Starch dycolate 30 ng (Explotab) Magnesium Stearate 1 ng Sustained

rel ease layer Formulation IV Conponents Wi ghdnr Pk rEBRhBI623dWabhenesi n DC
1053 ng Methocel EI OM 25 ng Carbopol 974P 12.5 ng Enerald G een Lake
3.3 ng Magnesium Stearate 5.7 ng The following is a summary of the results

whi ch are alBloMl epCatbegol 974P| at theQongesORAIElifet itF177 hd@s Mithathé CRgdst
For mul ati on Hé& Formulation IV %rel eased %rel eased %r el ease% % r el eased
1 hr. 22 45 probetweq]y the gwo sustaipedyigleagse formulptions Hogeye, bethispstaiged 70 61 53

Formil at i on T tromaapes fesP et B 4 Bl o b Gt the BRS¢ ol case

of guai fene‘sﬁemeCDitgamdinaNRon Il and Formulation IIl had the fastest rates
therefore, exhibit a faster rate of release and thus

of rel ease nd

a shorter Ilmpﬁgﬁerapeutlc effect in vivo. Fornulation IV has a rate of

rel ease Wuy1sh) ase f &gt subf@Medofk @t ate
] e g el OBt At n: iots C(Qﬁ%ﬁ%]_ﬁ %?2% i I?

rel ease bl end, but slower than Fornul ation bot h
conpri si ng meeparddivditirmutation [ e 42€0 mg SR; ii) Formulatlon I - 400 mg IR and 800

mg SR; and iii) Formulation III - 600 mg IR and 600 mg SR.
Non-layered tablet (sustained release)

Formulation I

Components Weight per Tablet
Guaifenesin DC 1260 mg
Methocel E10M 40 mg
Carbopol 974P 20 mg
Emerald Green Lake 4 mg
Magnesium Stearate 6.8 mg

Bi-layered tablets (sustained release and immediate release)

Immediate release layer

Formulation II Formulation IIT
Components Weight per Tablet Weight per Tablet
Guaifenesin DC 421 mg 630.8 mg
Microcrystalline Cellulose 40 mg 353 mg
(Avicel)
Sodium Starch Glycolate 60 mg 90.1 mg
(Explotab)
Magnesium Stearate 2 mg 3 mg

Sustained release layer

Formulation II

Formulation IIT

Components Weight per Tablet Weight per Tablet
Guaifenesin DC 842 mg 630.8 mg
Methocel E10M 27 mg 40 mg
Carbopol 974P 13.5 mg 20 mg
Emerald Green Lake 3mg 4 mg
Magnesium Stearate 4.5 mg 6.8 mg
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bl end than Formulation I'V. 61 WO 03/088952 PCT/US03/ 11500 Agent's File

Ref erence: 62808. 000021 Exanple 6 [0190] The in vivo behavi or of

For mul at iwo 0BN8d952 | ayered tabl ets, prepared as descri bedprahases/iarsoexanpl e
5, was conpared to an imedi ate release formulation (Organidin NR). The
open-label, nultiple dose, randonmi zed, 2-wayAgeasIsis QveEncsiaaghs obdoypl ved 26
heal t hy volunteers averaging 31.31 9.81 years of age with a range of 19
years to 50 years of age. The subjects wei ghed 166. 77 29.83 | bs. The

subj ects were placed into one of two treatnent groups. Goup 1 received
For mul at i V.t abl et h 240 _nL of water after an qQvernight fast every
12 hours ﬁ)gﬁg]sﬂ&ea% V’é(ﬂ\c,]n éa%lf’hgféaﬂb% then thaies, sstaipgdy griease rtétgé‘is\ﬂé‘é 100 ny of
Organidin N rs for 5
days and onel&n((4%15ﬁ<C rlréqglgg% 1%%?}%%@(})0&%&%8%;&@@%1& %\I\f@ 'vf‘erre ? e{@f’%g(ge@?%n day 6.
[0191] BI ood)pelatapb]e&tuc@smvblmdtll’j Iﬁeaﬂhymblhﬁt}earsla%a@@n?ol 6Dagul.8n{gargrer e t aken

prior to do Ing o ays 4, 5, and 6. 1, additional blood sanples
(5 mL with 9588 WHF Re ﬁlﬁﬁ%(flf QQsYea?ﬁtPééa@aMﬁﬁge V\%h%s‘&’ll% weighechteR-} 0. 5,
0.75, 1, 1.5, 8 75 9,,9.5, 10.
11 and 12 Rour® By Sit diafee 128 0go2u8: aht (L sutdeerSyste Rgfiigidon

sanpl es (5 mWDOwig of s}mdirmmmdnemazrelaasaascmmmbﬁca@ty ArHoursVBir&a &Jtﬁcbfom ai ned at

0.5, 0.75, 1 1.5, 75, 5, 5.5 6, 7, 8 8.5 8.75 9, 9.5,
10, 11, 12, hoysigen %{Wodazm QB&Pgthalr €855 5t FbicHi Weig adagsistergdoSusgingthe resul ts

of the phar FREANIASH | CorBAlcR TR B 0Bl Y Sn ke 8l hea AUAGRA festing -

11 Twel ve-Hour Intervals Fornulation B (hr.)
(ng/ m.) ( hr andyetianothhr § sybjédis weg/ adininisttedrS uSraiyrdi FbinmuNRod 1169 2463. 20

8381. 93 28. 5 n Fornulation IV 1,05 2111.38 7875.68 3.31 8686. 08
The res u&oiggfaﬁleﬁgs‘f]l@s‘%ﬁﬁ@ Pgﬁglaﬁglﬁpgt} CRfIRCRYS s argdgsaipedsbgloy Test i ng
For mul at i on afdaepiéidn W72 Tin AUCInf  (hr.) (ng/nL) (hr-ng/m) (hrs.)

(hr-ng/nmL) Mean Organidin NR 2.03 2278.20 7751.23 0.88 7962. 14 Mean
Fornmulation IV 0.86 2349.6 8202.47 3.61 9259.24 [0193] The results of the

testing predepiotedztm g e o AUC.1, Tz | AUCiy
(br) | (ng/mL) | (hr-ng/mL) | (hrs.) | (hr-ng/mL)
Mean | Organidin NR 0.90 | 2609.40 | 8768.40 1.28 9082.78
Mean | Formulation I 2.30 | 1631.40 5549.30 2.88 6044.93
Mean | Formulation II 2.30 | 241540 7304.38 1.48 7509.78
Mean | Formulation IIT 1.95 | 2938.00 8904.62 2.05 9161.03

[0187] Sustained Formulations II and III exhibited a Cp,x more comparable to the
immediate release formulation and an increased AUC;, from that of the non-
layered Sustained Formulation I. The half-lives of both Sustained Formulation IT
and III were reduced from the half-life of Sustained Formulation I. These bi-
layer tablets, however, showed an improved serum concentration of guaifenesin
and an increased overall concentration with time.

Example 5

[0188] A dissolution study was run to compare dissolution profiles of Formulation I,
Formulation Il and Formulation ITI prepared as defined in Example 4 above, and
Formulation IV, a bi-layer tablet lot with 200 mg IR and 1000 mg SR prepared

with the following composition:
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The 200/ 1000 ng bi-layered tablet exhibited a Chnax and a AUC,,,f equival ent
to that oWwotlesssnedi ate rel ease blend, a short Tmax and acTOSHENGe
hal f-1ife. Thus, a bi-layered tablet with 200 ng guai fenesin in the
i mredi ate rel ease formulation and 1000 ny oAgegusdiilt Befesica: 2808025 USt ai ned
rel ease fornulation results in a tablet which delivers a high serum
concentration in a short period of tine, yet maintains an effective

concent r almmediate rejegseflayeesin in the bl ood stream for a full twelve hours.
Exanple 7 [0195] A study was perforned to e th el ative
bi oavail ability of two different dosage st?ﬁﬂ&ﬂﬁfgﬁ@m‘)difi ed rel ease

guai fenesi n for miRhipAStT The T nvepti oRyvgghiRl T8k T e Jef fect of food on
the rel ative bi o4 VRL s Y of a gu i TeneS| B f Pl atio of the invention

in nornal, healt I%QIICFTC Bféﬂ?ﬂe%%i#znm e—votunt giﬁger‘;lglnvw batiches of

gualfene5| n bi-I 600 ng and 200 ny,| were prepared.
| medi ate rel ease 91 600 ng—Tablet! 1200 ng Tablet Co onents Wi ght per

200, 000 Tabl ets EPEHM $iarch{g§calple Tapl ets GiRiM&nesin DG 21.05 kg 21. 05
kg Mcrocrystal [(Heletab) ul ose 11.75 kg 11.75 kg (Avi cel FH102) Sodi um
Starch d ycol at e| Bla@ekgmIigatkg ( Expl ot ab) Magmesi um St garate 0.10 kg
0.10 kg Sustained release |amer 600 ng Tabl et 1200 ngy Tabl et Conponents
Wi ght per 200, 000 Teﬁbl ets Wei ght per 100,000 Tablets Guaifenesin DC
105. 27 kgé—‘lﬁmlﬁés—ﬂgﬂroxypropyl Met hyl 2.50 kg 2.50 kg Cellul ose

(Met hocel ElIOM) Carboner (Carbopol 974P) 1. g FD&C Blue No. 1
0.33 kg 0.33 kg Alum num Lake Dye Fodifhiatioh TV

Components Weight per Tablet
Guaifenesin DC 1053 mg
Methocel E10M 25 mg
Carbopol 974P 12.5 mg
Emerald Green Lake 3.3 mg
Magnesium Stearate 5.7mg

The following is a summary of the results which are also depicted in Figure 8.

Formulation I { Formulation I { Formulation Il | Formulation IV
% released % released % released % released

1 hr. 22 45 38 29

2 hr. 34 54 46 38

4 hr. 43 65 56 48

6 hr. 50 70 61 53

8 hr. 58 73 66 60

10 hr. 62 78 70 66

12 hr. 66 81 75 71

[0189] Formulation I, the non bi-layered tablet, demonstrated the slowest release of
guaifenesin. Formulation I and Formulation IIT had the fastest rates of release
and would, therefore, exhibit a faster rate of release and thus a shorter lived
therapeutic effect in vivo. Formulation IV has a rate of release which was faster
than Formulation I, comprising no immediate release blend, but slower than
Formulation II and Formulation II, both comprising more immediate release

blend than Formulation IV.
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Magnesi um Stearate 0.57 kg 0.57 kg 63 WD 03/088952 PCT/ US03/ 11500 Agent's
File Reference: 62808.000021 [0196] The 600 ng and 1200 ng tablets were
sim | arl ywprogpssvszl, the with the exception of the nunber pafi/tsablsve
produced fromthe anmount of materials used. [0197] The in vivo behaviors
of a 600 ng tablet adm ni stered to vol unt eersgentts HiReffrasé: i62898.810atle ( about
10 hours pre-dose until about 4 hours after dosing), the 1200 ny tablet
adm nistered to volunteers in the fasting state (about 10 hours pre-dose
until about Examplg & after dosing), and the 1200 ng tablet administered to

vol unt eer ter a high fat. nme consumne ithin 30 mnutes of dosin

wer e cor@gﬂécﬁlﬁ% VB%ehc-}\aé{’é’él 0 sﬁéwq?tfﬂ?o?‘\]/e 'lﬁffferﬁ‘iéfdfTﬁ?’ PEPERE e s bg% ween
the ages ofiestBb@Nthbdde MNExAhpOISUNGRLTOMMRFA b VirdafinidalR 3efehat nent
groups, 9 receiving the 600 ng tablet, 9 receiving the 1200 ng tabl et

whi | e fasti fymuiptigngOrganidin WRig The ppowlabgl, madiiple dese,¢andoorizadn¥epya hi gh f at
meal for Period 1 of .the _trial,. ter. conpletion o eriof 1, t

vol unt eers GOPEVET SELvohed %ol?eag& y%IBntegx%(aé/_e&g%:I]rﬁa;[t %ﬂeye@”v%ﬁunt eers
who had beeRgd I Vb £O6s t ' I | he 1200 ny
tabl et while fggtﬁia\r%ﬁ%%néﬁ;%rl od ﬂ%%o %?{Sgarf dggbgpﬁﬁét@gﬁ;ﬁe?@gg;{g%@f t he

vol unt eer s 2282 lles: dBseubipesrwearg placed tto ohd ef tw@trdatmed: gbipsal Gloupdt nent

group (i.e. the ol unt.eer. receji yed the 1200 t abl et, ile fasting
in Period 2re§ﬁlae‘?ﬂéé/m§5gu% Iﬁ’a?\%%f “W%I #Aé) P ﬁ’ﬁ‘t‘?rrlaf%_gﬁno?i"eimg@\é\tg?t\/ed t he
1200 ng t abbpiry ab 18hrsGBNS WA A Qhgld dBidbh A& 6."ERbug P rd2eivk®@doPhng Each

vol unt eer was adm ni stered one dose of the appropriate tabl et ang t hen

nmoni t or ed o9EPrganidin M2 pEVY o taplotp BjithB40 UL ©f mates s vewyrdehauakom Sabout one

hour prior {0 dosin d at specific. interval 0 16 hoyrs after dosing
(at 0. 25, o?iasaaaf’g?‘*?‘?% ,Seg‘,’er%é,fouzi,h"%fsfgfa%ﬁ?slolf%éfos?ﬁn%ﬁ 16 hours). The
results qi)m]@1@b@gmeé<(srmivﬁtm@ﬂﬁﬂm&%ﬁn@@w@daﬁulaﬁoQve@@ﬁ&éﬂ bel ow and
in Figure 11. Formul ation Tmax Cmax AUCO 12 T112 AUC " f éhr.méng/ L)
(hr-ng/ mL) {affosing qugaysds 3, angeandowy maddisioaal Wosd sapmries Genl3pa®. 03 2. 33

2010, 22, AT ORI R0y 108,00 S0BR O 453851007 8 e 1200
denonst r at ed.5a4 861 Gnd.pr 6f 7, & Saf@. 15 patsel19. ti,raadt 12yhgqre phicitthe hdtialt o t he
serum profi ligsepf Otnhﬁa% 2 ,Oac{ggtic}n% Ib?oto'd s-ra?rﬁ)les (X n?Ii v:[/i‘rc]he sgc?igm eparin as
anticoagulant) were also obtained at 0.5, 0.75, 1, 1.5, 2, 3, 4, 4.5, 4.75, 5, 5.5, 6,
7,8,8.5,8.75,9,9.5, 10, 11, 12, 14, 16, and 24 hours after the initial dose.
[0192] The results of the pharmacokinetic parameters analysis are below.

Averaged Testing — 11 Twelve-Hour Intervals

Formulation T max Cinax AUCy.q2 Tin AUC¢
(br) |(mg/mL) | (hr-ng/mL) | (hrs.) | (hr-ng/mL)
Mean | Organidin NR 1.69 |2463.20 | 8381.93 0.78 | 8528.51
Mean | Formulation IV 1.05 |[2111.38 | 7875.68 3.31 | 8686.08

The results of the testing are depicted in Figure 9.
Steady State Testing

Formulation Tiax Chruax AUCy.q» Tip AUCr
(hr) | (wg/mL) | (hr-ng/ml) | (hrs.) | (hr-ng/ml)
Mean | Organidin NR 2.03 |2278.20 |7751.23 0.88 |7962.14
Mean | Formulation IV 0.86 |2349.6 8202.47 3.61 |9259.24

[0193] The results of the testing are depicted in Figure 10.
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tabl et was about 55%that of the 1200 ng tablet. The AUCO 12 of the 600 ng
64 WD 03/ 088952 PCT/ US03/ 11500 Agent's File Reference: 62808.000021 tabl et
was aboutw@8Bwsdyar of the 1200 ny tablet and the AUG ,,f @CTise3/66G00 ny

tabl et was about 46%that of the 1200 ng. inproved serum concentration of
guai fenesin and an increased overal |l concentAgaitis il Rufdrdncd: 652888.0000081 r

hal f-1ife was conprom sed. [0200] The 1200 ng tabl et denonstrated that the
bi -1ayer tablets of the invention greatly reduce the food effect in

bi oavai | d481941tEheail/ 1960 ung bislageand bt @nhlbfted 8 Waif @1les ARG, Fhqui@ient of t he

1200 ny tab e dm,ni st er after nmeal ta was about
102% of the Cﬁ?ﬁ? g}htwgn C@%ﬁ asteatg?ngr Wépé&gaef"?eéﬂdegk%&%%f%g (fasted
tablet). Th@‘hﬂJ@bﬂ&y@fedttﬁlﬂeﬂ-m i) ﬁ%d ﬁzﬁf@n@&nvi/ﬁsth@QQHﬁed@ﬁe/orelEﬂ@t of the
fasted tablet and the AUC ,,f of the 60 ng fed tablet was about 94% that
of the fastémnmb@ﬁpetandéaﬁ)ﬁpm o glmzfgtle]sm in the @mmdere&ﬁasaf@mmmtmtu on drug
formul ati on si n/ dextromet.hot ayer

tabl ets vverrees%l}%e)maar gﬁ?gl)h%%(fﬁ% %ﬁg% ?%gmra QP?%%EIWN ﬁglhrg |3f 1200 ng/
60 my. In tﬁmeSﬁkt npigtadt b Iéﬁ'&dftwephﬁébntrhﬁ&l ef guhifenéiin Woge Mdoll s&eﬁrﬁe

i mredi ate r&kease | ayer and 22.5 ng within t% sust ai ned rel ease | ayer.
The 60 ny dEERIBHEVHSS BOER t abl et conprised double the dextronet hor phan
respectivel gy L BR02] Sustained rel ease |ayer 600 ng/ 30 ng 1200 ng/ 60 ngy
Conmponent s 'V%’I‘g‘ er 200,000 tablets Wi ght per 100,000 tablets (kg) (kg)
Quai fenes[Olf),S] wsmm@m@@ pf@ﬂ)rﬁh@d tBeetandone tthe rrplatine I-HBdsa\éﬂﬁﬁhkﬂr 60 twear bopol

974P, NF 1. 00 Mcrocr ][ CeI | ul ose, 5 00 (I\/bt hocel EI OM
D&C Yel | ow er% desagg repgihs Rf gagdt e gpafepgsy H]ég‘i”ﬁnﬁ’ Shearate 1.00
1.0 65

invention as well as the effect of food on the relative bioavailability of a
guaifenesin formulation of the invention in normal, healthy male and/or female
volunteers. Two batches of guaifenesin bi-layer tablets, one 600 mg and one

1200 mg, were prepared.

Immediate release laver

600 mg Tablet 1200 mg Tablet
Components Weight per 200,000 Tablets | Weight per 100,000 Tablets
Guaifenesin DC 21.05 kg 21.05 kg
Microcrystalline Cellulose 11.75 kg 11.75 kg
(Avicel PH102)
Sodium Starch Glycolate 3.00 kg 3.00 kg
(Explotab)
Magnesium Stearate 0.10 kg 0.10 kg

Sustained release layer

600 mg Tablet 1200 mg Tablet
Components Weight per 200,000 Tablets | Weight per 100,000 Tablets
Guaifenesin DC 105.27 kg 105.27 kg
Hydroxypropyl Methyl 2.50kg 2.50 kg
Cellulose (Methocel E10M)
Carbomer (Carbopol 974P) 1.25kg 1.25 kg
FD&C Blue No. 1 0.33 kg 0.33 kg
Aluminum Lake Dye
Magnesium Stearate 0.57 kg 0.57 kg
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| medi ate rel ease | ayer 600 ng-1 30 ng 1200 ng-/ 60 ng Conponents Wi ght
per 480, W0 oBakdssr s Wei ght per 240,000 tablets (kg) (kg) pGraishenesse n, USP
45. 60 45.60 Dextronet horphan HBr 3.60 3.60 Sodium Starch dycol ate, 3.60
3.60 NF (Explotab) Mcrocrystalline Cell ul o'sent4@il8Rfdc3R2808.00001el PHL02)
Met hocel E10M USP 2.40 2.40 Magnesium Stearate, NF 0.48 0.48 [0203] The
following is a sunmary of 1200 ng guai fenesin/ 60 ng dextromnethorphan HBr
Di ssol ut i[6WGkhe 6¢} mghaed 1200 frag éatiletb awahesmibdy poegaiat, dbe with Biegure 12.

PB01- H30 (clinical tch),PB0l-HA3 PBOL-H44 % rel eased % rel eased %

rel eased (1e’f1crept4%n ﬁgt%ﬁ?u%‘bf‘ﬁo @bl%tép%)%uc%nﬁ?mf%e FROYIY O?f’zateﬁ SgB°87 89 [0204]
The in vipgpAenavinoivdbetlahfors 308 600 Bt aiti®nRslifsRRd ®0vdihtiadifinenas

studi ed by nmeasuring the plasma concentration of guaifenesin,

dext r onet hofastiagster(abeii d Otheursrmse-dbss! untié ablent tdr imuphafiter desige), s 129015

illustrate _t . entration for.each dr or tabolite in two
fornul at i ong{gqgtggérﬁnﬁgg{sl{:egegd:@ Vé)lriuu&&ef Sr%ﬁ%ﬁsﬁﬂg g?teggl?q%é@o%r& pﬁ%h?seper i od.
| mredi at el yusdit siout atl obisS hftédt ddding),hendltas rmooanetablléatauﬁﬁhiﬁéreaut@l fenesin

peaks in about an hour, ~followed by a gradual & asma concentration
decrease ovEplunigensfites a highyfatgnenl d¢dpsumed Witk iminpigs of dosipglaveenesi n

D e ¢ op CEAL O RR 1P SRR b SRRSO RARAN LGV BE 12 NOUT S

Thereafter, enesi n plasma concentration gra y decreased over the
next 12 houages dP|Idsard £onTha RV abluneersofedadividedeith @ ptameriBiropeaks at about

]?OPF(I;\I;M'S ngt 1%%%?‘{{1&21%6 %86 rrEng t%gfjet,t9hr%ceigi%gq[§g tlﬁ()a& rln%r%atglgt vgﬁﬁen%aggng?%ng %r the
receiving a 1200 mg tablet after consuming a high fat meal for Period 1 of the
trial. After completion of Period 1, the volunteers were crossed-over for Period
2 (e.g. so that the 9 volunteers who had been receiving the 600 mg tablet in
Period 1 received the 1200 mg tablet while fasting in Period 2). After
completion of Period 2, the volunteers were crossed-over again into their 3rd and
final treatment group (i.e. the 9 volunteers who received the 1200 mg tablet
while fasting in Period 2 and the 600 mg tablet while fasting in Period 1 received
the 1200 mg tablet after consumption of a high fat meal in Period 3). Each
volunteer was administered one dose of the appropriate tablet and then
monitored over a 16 hour period.

[0198] Blood samples were taken about one hour prior to dosing and at specific
intervals up to 16 hours after dosing (at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10,
12, 14, and 16 hours). The results of the pharmacokinetic parameters analysis

are described below and in Figure 11.

Formulation Toax | Cmax AUCy.12 Tix AUC¢
(hr) |(mg/ml) | (hr-ng/ml) | (hrs.) | (hr-ng/mL)
Mean | 600 mg Fasted |0.81 | 1074.26 | 3623.03 2.33 3676.23

Mean | 1200 mg Fasted | 0.94 | 1948.62 | 7483.20 3.33 7912.61
Mean | 1200 mg Fed 2.18 | 1988.08 [ 7424.20 0.91. 7425.29

[0199] The 600 mg tablet demonstrated a serum profile approximately directly
proportional to the serum profile of the 1200 mg tablet. The Cypay of the 600 mg

tablet was about 55% that of the 1200 mg tablet. The AUCy.1; of the 600 mg
64



66 WO 03/088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 [ 0205]
Formul ations B and C of Figure 13, exhibited guaifenesin rel ease profiles
simlar twotohmsswef erence formul ati on. The reference fornulpatriusn3/AiGno Fi gure
13 was Formulation IV of Exanple 5. Fornul ation B conprised 77%

guai fenesin by weight, 3.8% by wei ght dext r&getstie Réfatnce: 828090mp2mei ght

m crocrystalline cellulose, 1.9% by weight Methocel E1OM and 0.9%

Car bopol (r) 974P. Formnul ation C conprised 76.5% by wei ght guai f enesi n,

3. 8% by wei tiblet vehsxabouindi%chahdthe 9200migytablet giiat thei AUGGr oftha b0 nez

|l ul ose, %by. e t hocel d 0.9% by wei ght Car bopol
574, For bl o HOURTe HEL AP ER aB0aHE: Mo orie Shioiipneol T
guai f enesi ngiiffcRsss aRA ahiih@eRbdbl@ill OndelifatisBiah RGeS el M- Btd WAL

Accordi ngly, the conbination fornulations of the invention did not
i nterfere wempiondsade| ease of guaifenesin. In particular, after 12 hours

Formul at i I e reater do f. guai.fenesi.n th the reference
f or mul at i[g%q(ﬁ[%og?ﬁ)%lgan% gflﬁ%mn%ns%at:‘eﬁatﬁit, %‘F%ﬁfl?’dﬁf 321@%‘8 \f\’/gtt E‘Bﬁ‘f}écfned agai nst
a ref er encegreatiy gedidenthe ofoodrefRxt & bashvagdmRgCarld sefatdBnteition of

dext r onet hor phan conmerci al I%éavai | abl e under the name Del E%m sol d by
Cel | tech. THeAifeagHparling Samanakthe 4200 aeg wblet peministeiediafier & highhfehmenlor of

guai fenesin f ati t } i gnpared to
separately (fg%?nib?ﬁrtg%% gngfugg@ |0§Z§%m?8?ﬁuﬁal aOPongtaIg%Yggﬂn?%%gé ﬁ@?rphan.

For mul at i onfastng éfaste tdtdet).| dhgeYUCetaf anel el plrafedrieblensss ghonf bbes t han t he
reference, as.s i jgure 14. _Additionally, the conbined fornulations
of the i nveﬁ{af gﬂgl\éﬁ%ei:@ﬁeggqﬁhw it Q& £400, /88 fed tablet wapaRaut 84%f i | e of
dext r omet hoppbhghe FR2QALpIANOt her net hod to nonitor dextronet hor phan pl asma

concentrations is to nmeasure the plasma concentration of the netabolite
dext r or phanExdimpled asma  concentrati on of dextrorphan nmetabolite of the

ref erenc rul ati on _and or nul ati ans and C qf .Figure 14 were_ plotted
in Figur go%@]rfléeﬁ‘ér E*W?et?fle: a f8?ﬁfﬂag‘9flo geg?ﬁ%‘ﬁf‘téﬁi’ gWﬂ |58fchge xety gr phan
concent r at i ginsfen¥did/Aetiedridthéphan EBRbPIA Eﬁ%bfetk&v&%%@pﬁeddﬁ@b% by

concentration after 12 hours. Figure 1 enonstrates that the fornulations
of the inveRgidsitrepatharmiangng diail 2hey A0 arg. othe BAMpiextomsthaplwase of
dext r omet ho , e J ri.n he nce of .the
et abol i t e %12%??/0% g agl.%’ g[}ﬁﬁrpﬂ% 1%1&3&% YilNQ Itayer add 525 mg within H‘xe

sustained release layer. The 60 mg dextromethorphan tablet comprised double

the dextromethorphan respectively.

[0202] Sustained release layer

600 mg/ 30 mg 1200 mg/ 60 mg

Components Weight per 200,000 tablets Weight per 100,000 tablets

(kg) (ke)
Guaifenesin, USP 101.00 101.00
Dextromethorphan HBr 4.50 4.50
Carbopol 974P, NF 1.50 5.00
Microcrystalline Cellulose 5.00 1.50
(Methocel E10M)
D&C Yellow No. 10 0.04 0.04
Aluminum Lake (14-18%)
Magnesium Stearate 1.00 1.0
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WO 03/ 088952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 Exanple
9 [0208] A study was performed to examine the relative bioavailability of a
sust ai nedworoalogsase guai f enesin wi th dextronet hor phan f or meicatisos15hHo t he
invention with normal, healthy male and/or femal e volunteers. A batch of
guai fenesin and dextronet horphan bi-1|ayer tlebiteFile RZOGcaryR80NAS0Yr epar ed
according to the conposition described above for Exanple 8. [0209] The in
vi vo behavi ors of the 1200 ng tablet administered to volunteers in the
fasting state 4 Iddedsolaysr pre-dose until about 4 hours after dosing)

was determ ned. The open | abel SM% 29 heaMers
between the ages of 18 and 55. T teers wer to two
tr eat EGhpGhc@AES Nal T T ECoWEigRBpda80 580 Gaids [ ADWece! 240,600t hBIGts! OF
Period 1 of the trial. Each(kg)vol unt eer was adm n ered one dose of the
appro anmd—them — nonrtofegyover—a 1 frout pey —1+62161 Bl ood
sanpl Gh %inﬁlﬂuﬂj P‘ Ed% thepar+h A aft-coagt-phRt)—were- ig?{e" abeull one
hour pEFaH é@ aHBE g ok speC!f'§6Jnteiuer p-to 16 Rolks after {dosing
(at o] dodium SarcyGryeolate, 115, 2, 3, 4606, 8, 10,|12, 14, afP 16 hours). The
resul | NF&Explaiabhhar ITB.CQkI Netic paranmeters analysis for guaifenesin ifclude
a TmakMigbcrystaBinhCelldlmax (jng/ nL) of402306, AUC(efr) (hr-ng0.82) of 8702, T112
of 1.3@eced PH10ANd an AUG|"f (hr-ng/nl) of 8732} 5. The results of the

phar neEpekicagtE @M aasenet eris anal ysi g4bor dext r ofret hor phamp 4oncl ude a Trnax
of , 5l MaPActiurtSRArard, R ML) OF 5157, poARC(errT) (r-pg/nt) oofg 74209, T112 of
7.93 hrs.—andanm AUCnt—(hr=pg/ ) —of—75016: anpte—10—{1 021 —tmn—anot her
exanpl e of a conbination formul at i on, two batches of

guai f eneq0203)skied dfefibeitigl nie HC suhhndlﬁyeif tiabbetnsg QufefBin/MpBANEhgone 1200
ng, were prepared in the follow ng nts. 63 WO 03/088952 PCT/ US03/ 11500
Apent's. Fi | SR abln BBEissOUBOPRACSHE e Seral BKs g SrPEY -/ 60

ng 1200 ng/ rﬂi%%ure'l@g Conmponent s Wi ght per 300, 000 tabl ets Wi ght per
150, 000 tab et

PB01-H30 (clinical batch) PB01-H43 PB01-H44

% released % released % released
1 hr 46 47 47
2hr 59 60 61
6 hr 73 74 76
12 hr 86 87 89

[0204] The in vivo behavior of the 1200 mg guaifenesin and 60 mg tablet was
studied by measuring the plasma concentration of guaifenesin,
dextromethorphan HBr, and the metabolite dextrorphan. Figures 13-15 illustrate
the plasma concentration for each drug or metabolite in two formulations,
Formulation B and Formulation C, during a 24 hour period. Immediately after
administration the plasma concentration of guaifenesin peaks in about an hour,
followed by a graduval plasma concentration decrease over 24 hours.
Immediately after administration, guaifenesin plasma concentration never
decreased to less than 200 ng/mL over 12 hours. Thereafter, guaifenesin plasma
concentration gradually decreased over the next 12 hours. Plasma concentration
of dextromethorphan HBr peaks at about 6 hours at about 12 ng/mL and the

concentration is maintained for the following 19 hours.
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(kg) (kg) CGuaifenesin DC (95% 157.90 157.89 Pseudoephedrine HClL 18.0

18. 00 Hydroxypropyl 4.50 4.50 Methylcellulose (Methocel EI OM Carbopol
974P, NF w025/02925 FD&C Yellow No. 6 0.24 0.06 Al um numpPCakesos/1650d 8%
Magnesi um Stearate 1.50 1.50 [medi ate rel ease |ayer 600 ng/ 60 ng 1200
ng/ 120 ng Conponents Wei ght per 300, 000 t ab$eet sFiM\Beferhrice %2308 082000
tablets (kg) (kg) Quaifenesin DC (95% 39.476 39.476 Mcrocrystalline
Cel l ul ose 22.028 22.028 (Avicel PH 02) Sodium Starch dycolate 5.626 5.626
Magnesi um0208hFemmulatigns B 288 (D ofi Bpuf© 23.2¢xhihitedf gialifondsimg rdlsasa psefitemr y of

200 i f ' 1 , drine dissolution_rates also
dopi ot aa’ | o T Yo hedielte REGHIREPIRL RSt Amilelioh foiEhis Ky 06

rel eased % relsqasedlati% T¢ Fas@ehple Br FORNA4LSBE Aribris75% éﬁif_el?es'ﬂ{ 89 87 82
12 hr 97 98 96 [0213] The in vivo behavior of the 1200 ng guai fenesin and

120 ny pse®¥oBHske?ide by awsight dewtcometherpban, @yld%éaarswni'gkngniTchmryﬂtaﬁmab o
[ ' | . at ches
of "t he. 1500 S bgs, YRR B0 Slsthns RBFR SIGRECH Rk Carsppiig) HAB, Once

62808. 00002 Formulation C comprised 76.5% by weight guaifenesin, 3.8% by weight

dextromethorphan, 9.7% by weight microcrystalline cellulose, 1.9% by weight
Methocel E10M, and 0.9% by weight Carbopol® 974P. Formulations B and C
exhibited similar behavior and had a guaifenesin release profile similar to the
reference formulation. Accordingly, the combination formulations of the
invention did not interfere with the release of guaifenesin. In particular, after 12
hours Formulation C released a greater dose of guaifenesin than the reference
formulation.

[0206] Formulations B and C of Figure 13 were compared against a reference
consisting of an extended release formulation of dextromethorphan
commercially available under the name Delsym sold by Celltech. The
comparison was carried out to determine the behavior of guaifenesin-
dextromethorphan formulations of the invention as compared to separately
administered combination formulations of dextromethorphan. Formulations B
and C had longer dextromethorphan release profiles than the reference, as shown
in Figure 14. Additionally, the combined formulations of the inventions had no
detrimental effect upon the release profile of dextromethorphan.

[0207] Another method to monitor dextromethorphan plasma concentrations is to
measure the plasma concentration of the metabolite dextrorphan. The plasma
concentration of dextrorphan metabolite of the reference formulation and
Formulations B and C of Figure 14 were plotted in Figure 15. Generally, the
formulations exhibited similar dextrorphan concentrations, with Formula C
exhibiting the highest dextrorphan concentration after 12 hours. Figure 15
demonstrates that the formulations of the invention containing guaifenesin do
not inhibit the release of dextromethorphan, as determined by measuring the

presence of the metabolite dextrorphan.
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guai fenesin/ 120 ng pseudoephedrine HC fornul ation were dissolved to
determ ne the anount of pseudoephedrine HC rel eased over tine. Generally,
t he for mavetsos®shad 1200 ng of guai fenesin and 120 ny psecdaspsedns ne HCL
and were studied over a 12 hour period. The rel eased anount of
pseudoephedri ne HO was determ ned as a wei ghgengxdiile Reftreia: 6dg0s H0doyed
pseudoephedrine HCl in contrast to the total weight of pseudoephedrine HCL
prior to dissolution. After 1 hour about 43%to 45% of the pseudoephedrine
HCl  had di &xamplel9 After 2 hours the about 58%to 60% di ssol ved, after 6

hours 82% 9% had di ssol v and after, 12 hours out 96% to 97% by
wei ght of fozp8 gﬁée d%%%wﬁr?ﬁigiﬁmm%th&irg%m ’d’.’fw%ﬂég typhasestaissd [ 0214]
Three f or nul@tisengiabn@iini@ @it metiRpHad Mo liafen 37 tﬁg%\zﬁnﬂﬂﬁ‘lwi ug,
pseudoephedri ne, were c‘(i)jg})ar ed to determ ne whether an additional drug

c

af fects t he npEpdabealfyomplecansiforgigaiaiee nelwiteerski gubash 1Y -gl@ifendsinstucat e t he

I | . h | at i B and F | ati C
ur i ng a 24 Raur bR o FREE AH, (708 B Sbiriely aepGRen® s o

concent r at i compbsitiguasstebeisdboveakaipleadout an hour, followed by a gradual
pl asma co&ggﬁtratjon decrease over 24 hours. |nmediately after

admi ni str nL negitaitachrdayiarsgit dag 2000 & sabdetrrdminipiersd e volistsersds gk bel ow 200
ng/ nL over }2ihouks. Jhsfasf i f S| | centration

gradual |y decrlegse e(gvtteb‘r%l ? ﬁeﬁ(ﬁ%ﬂp r&iggﬁgoﬁ?gi&ﬁpg?@a%c%ﬁ%e PYHi BF of
pseudoepheddeienidgi. [ihelopen-&ibehbmdy ifvdivedr 20 aeddthy glohditedrs yetshees @ased over

t he next 18 hour Th I concentration, of pseudoephedrine HCl never
decreased t agcfse%éIS[ ﬂ%‘ﬁ 5 goﬁ%ﬂ%ﬁ%@ﬁ 35T ﬁﬁmﬁeésm@r WO lieAURERY g18¥PON. [ 0215]
In Figure 1RafthRififl Ber®® ho B r iom | M.9f Exanple
5 and a separate ISJ af eed(r) 1% hour lt)lorﬂmﬁﬁlgé ?%ﬁ%g\c?gillng{)ﬁfg tgrglc')mgﬁﬁll zer Inc.
201 Tabor Roldicenbras sdmimstersd disav dbes sy the) APROPridth e tabid eareh elien

formul ati on vas eé%@gar Eéjhto Forgul ation B and Fornul ati on C of the
i nvention. Formaication: 8 "¥8mpHP%ed a sustained rel ease formul ati on having

86% by welogit] Bload fsamplek 7 R, wlh &k WepaH 2P a84cRsPRRI W aE hidy 2. 4% by
wei ght hydroxypropyl nethylcellulose, and 1.2% by wei ght Car bop(ﬁ (r) 974P,
and an i medP@t @nedius paior e dasinatand ratsaesifig iBRowalsyupwd gt haBuaiaftemesi n DC

e 2t LAl 1, 0 PR ESTLLRTR 200 1A i 1,

77% by wei ghsults of the pharmacokinetic parameters analysis for guaifenesin include a Ty
of 1.48 hr, Cpax (ng/mL) of 2196, AUC,.,, (hr-ng/mL) of 8702, Ty, of 1.32 hrs.,
and an AUCy (hr-ng/ml) of 8732.5. The results of the pharmacokinetic
parameters analysis for dextromethorphan include a Tpax of. 5.0 hrs, Cpax
(pg/mL) of 5157, AUCq.12 (hr-pg/mL) of 74209, Ty of 7.93 hrs., and an AUC;,¢
(hr-pg/mL) of 75016.
Example 10

[0211] In another example of a combination formulation, two batches of

guaifenesin-pseudoephedrine HCI bi-layer tablets, one 600 mg and one 1200 mg,

were prepared in the following amounts.

68



Guai fenesin DC, 7.7% by wei ght pseudoephedri ne,

m crocrystalline cellulose,

wei gh

of ps

was studied to determ ne

i nt er f er Sasiained relhesedayesase profile of

t

eudoephedri ne.

did not

1.8% by wei ght Met hocel
Gaplopsdofzr) 974P. Forrmul ati ons B and C exhi bited ®cmusas/1i3ehavi or
to separately adm nistered formulations,
formul ations of the invention
[0216] The plasna concentration for

9% by wei ght

t hus denonstrating that
i nt erfzents Fik Referdnbe 6180060G0DH r el ease

pseudoephedr i

whet her the formul ati ons of the invention

pseudoe

pseudoephedri ne plasma concentr at

were plotted over a 24 hour

For mu

concentrations. than the r

| ati

ions f the fornul
perioé@aﬁgi%p#%%trated in
s B and C of Figure 17 exhibited hi gher pseudoephedrine
ference formilation Thus,

phedrine. The

t he conbi ned

E1OM and 0. 9% by

ne Hd

q&kﬁnsrggggigure 17

formu
bette
al one
bi oav
formu
guai f
accor
Vi vo
fasti
wer e
t he

group|
the t
tabl e
nm. w

| Gemponenisof t he i nvert iVGrighiapes 368,088 eabirse p

r release profiles

tlhan for mulk®)i ons cont

heWeight peinl Hdia0dakibise
ai ni ng psdkgloephedri ng

or
p

. Gimdfenpdie DCL(J50217]

A study was7.perforned

to exam ng7igee rel ati \

e

apdealibdphéatiRiHEUST ai red

rel easgogual f enes

n wth psgggoephedrin

e

1 Oy o

nposi ti

1200

AYdBRyp@hyIlt N 1 Nvent
%ﬁ%ﬂ&gﬁtﬁ'@é@@g&ﬂ%ﬁ’hé

fon in GEar,
drine bi-layer tabl et
on descri bed above fo

N+t Al At Adnm N ot Arad

nQls vol un

eers. A f—of
5, 1200 ngy, was prep%
r  Exanple 10. [0218]

to volunteaere in.the
U vOUT O LY ~J L L LB 2

\r ed
The in

)
o

LU T

gjuul o T LBLLLEEA B A "A%]

urs npre- until abl

Gl 0
frha¥ elPw Meeb open- |

) TH

agbunipgm 1gke G-

T T T

ut_ 4 hourk? af ter dosi

ng)

p
abel stud{-2#nvol ved 2
e 29 volunteers were

D heal t hy %l unteers t
di vided into two treat

et ween
ment

sMagiealuim Beawmitesi ng t h

e 1200 ngibabl et whil

p fasting if5r Period }

L of

rial. Each
t and then
th dededipioe

oot

noni t ored over
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peri od.
anti coagul ant) were taken

to dosing and at specific interva5§85ﬂ¥§ag%g
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urs af
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vol unt eer was adm ni stered one dose of the appropriate
[0219] Bl ood sanples (7
about one hour prior

t } t
1200 ?i g (?esults

0. 25,

of the plmag nacoki netic paraneters analysis for guaifenesin include a Tnax

71 WO-Q3/088952PCHUSO3/41500—Agent—s Fil-eReference—62808. 000021 of
1. 48 JHrOMPSRERIS ng/ i) of 219ESEARE900P Fablegy nl ) Wsiehs perol 50909 saklpts 1 | 32
hrs.,_and an AUCinf (hr-fg/m) of B¥32 5 The Fesults ofk®he
phar ngcedifenesit OC (95%) 39.476 39.476
Microcrystalline Cellulose 22.028 22.028
(Avicel PH102)
Sodium Starch Glycolate 5.626 5.626
Magnesium Stearate, NF 0.188 0.188

[0212] The following is a summary of 1200 mg guaifenesin/ 120 mg

pseudoephedrine dissolution rates also depicted in Figure 16.

PB01-M65 PB01-M68 PB01-M71
(clinical batch) % released % released
% released
1 hr 45 44 43 ]
2 hr 60 59 58
6 hr 89 87 82
12 hr 97 98 96

[0213] The in vivo behavior of the 1200 mg guaifenesin and 120 mg

pseudoephedrine tablet was studied by measuring the plasma concentration of

guaifenesin, and pseudoephedrine HCI.

The three
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paranmeters anal ysis for pseudoephedrine include a Tnax of 6 hrs, Cmax
(ng/m.) of 300, AUCO. 12 (hr-ng/nm) of 4201, T1/2 of 5.98 hrs., and an
AUC nf (hworiglosdoy2 of 4709. Exanple 12 [0220] Guai f enesi npramdisSo3/11500
pseudoephedri ne sustained rel ease formul ati ons were conpared to conmerci al
control l ed rel ease guaifenesin and pseudoephiedtis iide Refrepder 62888.00602eal t hy

vol unteers in an open | abel, single dose, random zed, 3-way crossover
study in 15 subjects. {)0221] The subj ects were random zed and placed into

one of t hr eguaifeagsine A0 gingupssudoephedipnes Hiels fermpdaiionomierd atissolved, toone 1200

troll Ri i ' 1 120
Control | od faplEn Ml FISBl Moo RAR HOL MR I ite Beiardy. 1o
Hour) with 2#Comhulafionsdiadr1280tes oBguaiferesin hathl 20 agtpsetddRpRediine el ved

Forrmul ation B (lot PBQ -K61), an _experinental controlled rel ease tablet
cont ai ni ng HOVRISg SHEd eS| & hahawo perigd-of Hisevalsaisdedimayat of

hydr ochl ori ) f r i fagt ;. p C

recei ved Fo?%ﬁl}ﬁ%été?lgn%% ﬁcol?%hg%@ﬁggn%f%ewegéﬂge??&n%% g)? dl(S:%g’rll elrﬁol | ed

rel ease tabpstdoephediind HE'l i GOntrast guahé eotel iveigandf pRéhdogphadsiael di€phedri ne
hydrochl oride with 240 nL of ter after an ernight fast. . There was at

| east a 7- dBS}OR/\l}Qé{;ﬁB]PuB’é‘t @@ﬁ%%@@?uﬁ‘g?ﬁ?]4%(&*%@%%&’?@%%& 26. 4
10. 57 year spgf did@fvddVeater 2%@&8%&@30@%%%'6}?@@ di‘é&(%ﬂl}'e%a{tﬁrgﬁoﬁg g4 years to

50 years of age. They were 66. I nches ta range of 60 to
74 inches. ThéYviidghssalvedarBl7aftez6l22oywe abals 9604 tch9Hortangeight ofifte t o 222

pounds. Seven re mal 479% ..an i ght f.enmal (53% . Ten (67% of the
subj ect's haasegﬁs%??j&%nqe?%%haﬁ%‘%S,O?‘feﬁrg ee(ﬁzgg}aa 1ﬁ<)sld a mediumframe and two
(1399 hadoziAMmEdrbe fiomidatictRi bf @RIfMRMNTORN SokiBiills aWeiRliGHaEaRhan and two

(13%9 were Multiracial. Blood (10 ni, sodium heparin anticoagul ant) was
obt ai ned at PYcHECSRERIH, nere| ersspared do ddptermine Syhetheysan pdditiogal grug 3, 4, 6,

agent s i1 Sttt ErEas oG soARbRRRS ufnelg s ARSROE 00y o

guai f enesi ncageguaiohgesich dafg (FoahelhgneB)and FeatliadornCrdndd 24840 ng/ nL in
0. 78 hours and had an AUC nf of 7302 hr- ng/nL. Subjects given 1200 ng
guai f enesi nPE¥dor 7Y B clsynistratinnx e pleyma  sepdentratiesogiof t hat of

the referenggysenbif pbks hRUbodt hh 3L rofid\eld 95; atgﬂl?lual plasma concentration

decrease over 24 hours. Immediately after administration, guaifenesin plasma
concentration never decreased below 200 ng/mL over 12 hours. Thereafter,
guaifenesin plasma concentration gradually decreased over the next 12 hours.
Plasma concentration of pseudoephedrine HCI peaked at about 6 hours and
gradually decreased over the next 18 hours. The plasma concentration of
pseudoephedrine HCI never decreased to less than 50 ng/mL after 30 minutes of
administration.

[0215] In Figure 17, the reference formulation included formulation IV of Example
5 and a separate Sudafed® 12 hour formulation available from Pfizer Inc. 201
Tabor Road, Morris Plains, New Jersey, 07950. The reference formulation was
compared to Formulation B and Formulation C of the invention. Formulation B
comprised a sustained release formulation having 86% by weight Guaifenesin
DC, 9.8% by weight pseudoephedrine HCl, 2.4% by weight hydroxypropyl
methylcellulose, and 1.2% by weight Carbopol® 974P, and an immediate release
formulation having 52% by weight Guaifenesin DC and 39% by weight
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reference) and had an AUC nf of 7602 hr-ng/nL (109% of that of the
reference). Subjects given 1200 ng guai fenesin as Fornul ation C reached a
CmaX of 1wb4d3/oseysnl (65% of that of the reference) in 1.22Chasoy11(5809% of
that of the reference) and had an AUC nf of 7128 hr-ng/nmL (100% of that of
the reference). [0224] Subjects given 120 ngepyehittdefrrack 62868.00paR1ochl ori de
as Sudafed-12 Hour (reference) reached a CraX of 300 ng/niL (nmean standard
deviation) in 6 hours and had an AUC nf of 4710 hr-ng/nmL. Subjects given
120 ny pseutidephipsieliine celhychedwhwgirghbleF@rmtﬂmiomﬂ aoxinprisela THabyeeightCmaX of

Ceterance) AR Ia ST obY G4REn Oishdhebnriu, 87 Rke et

ref erence) . m@bir9&hising tatRilosk20.89@b wai%ﬁdmﬂi@@@lrmrw hine oo b9 v dgntas
Forrmul ati on C reached a CmaX of 2 b (86% of that of the reference)
%@@, i

in 8 hours @@M%l@f%lﬁaﬁomukaﬁ@nsﬂéﬂéd taf ginkited bebgyigcisedaraely4444
hr-ng/nL (9
o oot il Bk, SRS arh 058 B8 O 3 TR APREERL) oot oo

data is shodd nomnTamrewm tmdm@ﬂwre&asersfq)smmlnal asma concentrations of
guai fenesin followi ng a 1200 ng _oral dose as Micinex were 1847 686.6

ng/ mL and0%ekd Jhedlpsmi C@n%ltrabow@rw&wd@ephﬂé@n? B was sipdigdd detgraiie ¢ he
pl asma CO“C%H&B@} e %I\fﬁulaﬁddgf‘ofct Yifveh MO e8P witfORe r&@?s% zo‘olgﬁfe of9/ ML The

maxi mum pl asma concentrations o gualfenesin followmng a ng oral dose
as For nul at psmud@phedrmel?BdrheSA}ﬁelﬁiongMedhnemzlsﬁa%coﬁc&nﬁz%rmf fot héie of the

ref erence f atio and curr 0. 27 ho r 2.78% 43.29%
Lhat of ¢ norreplRonos PERR, LS Pl oued ek 32 ROk gerot pe GRG0 2402, &
hr - ”9/ m (1ﬁ1%uf%7f@ FB%m%%P(BfoB hhet (ﬁfFlélh'g 1% %Rh’i'bﬁ&?ﬁlgﬁ&r ISE'éh BﬂéﬁrmeThe

maxi mum pl asma concentrations of guaifenesin | oW ng 0 ng oral dose
as For nul at ¢@we@rations thhn Se refzence fngnmmtu(rﬁﬂlﬁ@%hezsntbmﬁddbnmiamomf t he

reference fo . at i nd occ n .l 22 rs (178.9% 100. 64% 73
W0 03 058959 BN Ehn SRirReeth fitRendp R PR SR OO Chat o
the ref er engan feraidiRhs 6ontaintizGse@ephddige AldabNf was 7128 3166.0 hr

ng/ mL.(99.81% 34.23% of that of the reference formulation). Table 1.

Guai f enesi nExamplealdoki neti c Vari abl es Fol | owi ng the Adninistration of 1200

ggbjgéglt f &mﬁ];h d%_r}f&‘fxﬁé%‘ng) E&%&Pﬁ’?@feﬁi@fﬂﬁ%ﬁﬁaﬁlﬁtmmm ol unt eers

release guaifenesin with pseudoephedrine formulations of the invention in

normal, volunteers. A batch of guaifenesin and pseudoephedrine bi-layer tablets,
1200 mg, was prepared according to the composition described above for
‘Example 10.

[0218] The in vivo behaviors of a 1200 mg tablet administered to volunteers in the
fasting state (about 10 hours pre-dose until about 4 hours after dosing) were
compared. The open-label study involved 29 healthy volunteers between the
ages of 18 and 55. The 29 volunteers were divided into two treatment groups,
half receiving the 1200 mg tablet while fasting for Period 1 of the trial. Each
volunteer was administered one dose of the appropriate tablet and then
monitored over a 16 hour period.

[0219] Blood samples (7 mL with sodium heparin as anticoagulant) were taken
about one hour prior to dosing and at specific intervals up to 16 hours after
dosing (at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, and 16 hours). The

results of the pharmacokinetic parameters analysis for guaifenesin include a Ty
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(ng/m) (hr) (hr- (hr- (hr) (L/hr) ng/nL) ng/m) Mean 1847 0.78 7143 7302
3.60 188.98 Median 1530 0.75 5776 5863 3.21 204.68 Standard 686.63 0. 28
2793. 41 286083888922 05 74.55 Deviation Standard 183.51 0. 02CTABIHT15666. 08
0.55 19.92 Error % CV 37.18 35.92 39.11 39.26 56.94 39.45 Maxi mum 1847
0.78 7143 7302 3.60 188.98 M ni mum 1530 0. 7AeeB7F8e BG83 62808292168 Tabl e
2. Quai fenesin Pharmacoki netic Vari abl es Follow ng the Adm nistration of
1200 nmg Guai fenesin and 120 ng Pseudoephedri ne Hydrochl oride as Forrmul ati on
B to Nor mal of/dH8t.cen.s (B¢ ot 2aAUtmy (augdml.) AUBYOR, THalof 1132fbes.Cl ear ance

/m) (hr) (hr- .(hi- {h /h / 7 an 1784 0.82.7557 7602
(1.ngg 1)72.(5[3)““‘%/9“‘[% é@qﬂ?éé’@/‘?@?‘}fgy%%mﬁ%g‘gﬁ%) %*(l\)/%’es? ek 90 0. 27
2487.33 249 BurihefealBist8: pRRNSL O SHANUSE T, 4 (s QT (BRALY & 666, 22
0.16 13.23 TError % CV 30 82 33.67 32 01 32 79737 09 28 &8 SNaxi mum 1800

0. 75 5818 5849 AUGsAbsng ML)l 4Bk 1208 0.98.185. 4g8han, ASTe (hr-np/mbaef 01 74 WO
03/ 088952 P%?I&S%/ 11500 Agent's File Reference: 62808.000021 Table 3.

Guai f enesi n armacoki netic Variables Followi ng the Adm nistration of 1200
my Cuai f ébeahpleddd 120 ny Pseudoephedri ne Hydrochl oride as Formulation C

to Normal_Vol unteers Subject Crax Tmax AUCo-t AUCI" f Half-life C earance
(ng/ ) ([H??O]((ﬁlﬂa_lfe(lq;ﬁlr_l m )ps%q_qOﬁpl)ednﬁa / ?H_S}allﬁ‘éi/ ﬁg}yase formulations were

compared to commercial controlled release guaifenesin and pseudoephedrine
products in healthy volunteers in an open label, single dose, randomized, 3-way
crossover study in 15 subjects.

[0221] The subjects were randomized and placed into one of three treatment groups.
Group A was given Formulation A, one 1200 mg controlled release guaifenesin
product (Mucinex) plus a 120 mg controlled release pseudoephedrine
hydrochloride product (Sudafed- 12 Hour) with 240 mlL of water after an
overnight fast. Group B received Formulation B (lot PB01-K61), an
experimental controlled release tablet containing 1200 mg guaifenesin and 120
mg of pseudoephedrine hydrochloride with 240 mL of water after an overnight
fast. Group C received Formulation C (IotCB00-01A), another experimental
controlled release tablet containing 1200 mg guaifenesin and 120 mg
pseudoephedrine hydrochloride with 240 mL of water after an overnight fast.
There was at least a 7-day washout between doses.

[0222] The volunteers averaged 26.4 x 10.57 years of age (Mean + Standard
Deviation) with a range of 18 years to 50 years of age. They were 66.93 + 4.37
inches tall with a range of 60 to 74 inches. They weighed 160.87 + 26.22 pounds
with a range of 118 to 222 pounds. Seven were male (47%) and eight female
(53%). Ten (67%) of the subjects had a large frame size, three (20%) had a
medium frame and two (13%) had a small frame. Thirteen volunteers (87%)
were Caucasian and two (13%) were Multiracial. Blood (10 mL, sodium heparin
anticoagulant) was obtained at the following times: Pre dose, 0.5, 0.75, 1, 1.5, 2,

3,4,6,8, 10, 12, 14, 16 and 24 hours post dose.
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Mean 1154 1.22 6989 7128 2.40 202.57 Median 1050 1.00 6291 6314 2. 38
190.05 Standard 523.29 0.45 3078.23 3165.98 1.06 89.63 Deviation Standard
139. 86 0.WD 03898 846. 14 0.28 23.96 Error % CV 45. 35 37PC4/us43/0k0014. 41
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and had an AUC;y¢ of 4710 hr-ng/mL. Subjects given 120 mg pseudoephedrine
hydrochloride as Formulation B reached a Cpyx of 285 ng/mL (99% of that of the
reference) in 6 hours (101% of that of the reference) and had an AUC;, s of 4449
hr-ng/mL.  (100% of that of the reference). Subjects given 120 mg
pseudoephedrine hydrochloride as Formulation C reached a Cy,x of 256 ng/mL
(86% of that of the reference) in 8 hours (151% of that of the reference) and had
an AUCiyr of 4444 hr-ng/mL (97% of that of the reference).

{0225] The plasma concentrations of guaifenesin are depicted in Figure 19. The
resulting pharmacokinetic data is shown in Tables 1 through 4. The maximum
plasma concentrations of guaifenesin following a 1200 mg oral dose as Mucinex
were 1847 % 686.6 ng/mL and occurred in 0.78 = 0.28 hours. The resulting area
under the plasma concentration vs. time curve (AUCjys was 7302 + 2866.4 hr-
ng/mL. The maximum plasma concentrations of guaifenesin following a 1200
mg oral dose as Formulation B were 1784 + 549.9 ng/mL (102.93% =+ 36.57% of
that of the reference formulation) and occurred in 0.82 + 0.27 hours (112.78% =+
43.29% that of the reference formulation). The resulting AUC;,s was 7602 =+
2492.8 hr-ng/mL (108.67% + 23.93% of that of the reference formulation). The
maximum plasma concentrations of guaifenesin following a 1200 mg oral dose
as Formulation C were 1154 + 523.3 ng/mL (64.56% + 28.03% of that of the
reference formulation) and occurred in 1.22 % 0.45 hours (178.9% +100.64%
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Table 2. Guaifenesin Pharmacokinetic Variables Following the Administration of
1200 mg Guaifenesin and 120 mg Pseudoephedrine Hydrochloride as Formulation
B to Normal Volunteers

Subject Crnax Tiax AUCy, AUCy,s | Half-life | Clearance

(ng/mL) (hr) (br- (br- (hr) (L/hr)
ng/mL) ng/mlL)

Mean 1784 0.82 7557 7602 1.59 172.56
Median 1730 0.75 7297 7349 1.35 163.30
Standard 549.90 0.27 2487.33 2492.75 0.59 49.49
Deviation
Standard 146.97 0.07 664.77 666.22 0.16 13.23
Error
% CV 30.82 33.67 3291 32.79 37.09 28.68
Maximum 1800 0.75 5818 5842 1.35 205.42
Minimum 1120 0.5 4952 4979 1.14 241.01
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Table 4. Ratio of Guaifenesin Pharmacokinetic Variables Following the
Administration of 1200 mg Guaifenesin and 120 mg Pseudoephedrine
Hydrochloride as Formulation B Compared to that of the Reference Formulation to
Normal Volunteers (%)

Subject Crnax Tnax AUCy, AUC;,¢s | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/br)
ng/mL) ng/mL)

Mean 102.93 112.78 110.31 108.67 66.51 95.42
Median 90.59 100.00 102.28 100.45 50.76 99.55
Standard 36.57 43.29 23.94 23.93 65.61 16.90
Deviation
Standard 9.77 11.57 6.40 6.40 17.53 4.52
Error
% CV 35.53 38.38 21.70 22.02 98.64 17.72
Maximum 165.14 75 122.87 121.60 83.97 82.24
Minimum 80 50 87.60 84.93 17.70 117.75

[0226] The plasma concentrations of pseudoephedrine are depicted in Figure 20.

The resulting pharmacokinetic data is shown in Tables 5 through 9. The

maximum plasma concentrations of pseudoephedrine following a 120 mg oral

dose as Sudafed-12 Hour (reference) were 300.3 + 91.44 ng/mL and occurred in

6 =

1.69 hours. The resulting AUCj¢ was 4710 =

1394.5 hr-ng/mL. The

maximum plasma concentrations of pseudoephedrine following a 120 mg oral

dose as Formulation B were 285.3 + 53.28 ng/mL. (99.3 1% + 20.39% of that of

the reference formulation) and occurred in 5.80

75

= 240 hours (101.11% =

on

% CV 31.48 32.80 27.07

mum 162 2

ion B
ts (%

(hr- (hr-

93. 38.6309. 24
0.39 41. 747 24.96
6 4. 39.9%0. 85
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Deviation

Standard 24.44 0.45 316.15 372.69 0.45 2.08
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% CV 30.45 28.17 28.15 29.61 28.01 33.87

Maximum 523 8| 6518.45 7137.33 10.18 38.94
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Table 6. Pseudoephedrine Pharmacokinetic Variables Following the Administration
of 120 mg Pseudoephedrine Hydrochloride and 1200 mg Guaifenesin as
Formulation B to Normal Volunteers

Subject Cinax T nax AUCy; AUC;s | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) ng/ml.)

Mean 285.33 5.80 | 4080.27 4448.85 5.40 23.41
Median 269.00 6.00 | 3985.05 4463.18 5.21 22.03
Standard 53.28 2.40 946.92 1079.61 1.01 6.06
Deviation
Standard 14.24 0.64 253.07 288.54 0.27 1.62
Error
% CV 18.67 41.32 23.21 24.27 18.64 25.88
Maximum 387 10| 6003.14 6799.07 7.44 37.40
Minimum 215 21 2381.18 2628.19 3.85 14.46
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The resultlng AUC nf was 3565

) reference formul ation).
availability of a sustained release combination formulation of 1200

mg guaifenesin and 120 mg Pseudoephedrine Hydrochloride was used to

examine the dose proportionality of Pseudoephedrine normal volunteers

compared to reference guaifenesin and Pseudoephedrine Hydrochloride in an

open label, single dose, randomized, 3-way crossover study with 36 subjects.

The example also demonstrates the dose proportionality of pseudoephedrine.

[02291

The subjects were randomized and placed into one of three treatment groups.

Group I received Treatment A, a 1200 controlled release guaifenesin product

(Mucinex) plus a 120 mg controlled release pseudoephedrine product (Sudafed®

12 Hour) with 240 mL of water after an overnight fast (Reference). Group 2

received Treatment B(PB01-M65A2), an experimental controlled release

formulation containing 1200 mg guaifenesin and 120 mg pseudoephedrine

hydrochloride with 240 mL of water after an overnight fast (test). Group 3

received Treatment C(PBO1-A12A),

78
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volunteers (89%) were Caucasian, three (8%) were Black and one (3%)
Multiracial. Blood (10 mL, sodium heparin anticoagulant) was obtained at the
following times: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16 and 24
hours post dose (the total blood loss for guaifenesin and pseudoephedrine
analysis will be 450 mL).

[0231] Subjects given 1200 mg of guaifenesin as Mucinex and 120 mg
pseudoephedrine hydrochloride as Sudafed® 12 Hour (Treatment A, Reference)
reached a Cpax of 1940 ng/mL in 0.77 hours and had an AUC;, of 8061 hr-
ng/mL. Subjects given 1200 mg guaifenesin and 120 mg pseudoephedrine
hydrochloride as Treatment B (Test) reached a Cp,x of 1813 ng/mL (98% of that
of the reference) in 1.04 hour (140% of that of the reference) and had an AUCy...
of 8124 hr ng/mL (101% of that of the reference). Subjects given 600 mg
guaifenesin and 60 mg pseudoephedrine hydrochloride as Treatment C reached a
Cmax of 920 ng/mL (54% of that of the reference) in 0.99 hours (116% of that of
the reference) and had an AUC; of 3565 hr-ng/mL (46% of that of the
reference).

[0232] Subjects given 120 mg pseudoephedrine hydrochloride as Sudafed® 12 Hour
and 1200 mg guaifenesin as Mucinex (Treatment A, Reference) reached a mean
Cinax Of 250 ng/mL in 6 hours and had an AUCjy of 3847 hr-ng/mL. Subjects
given 120 mg pseudoephedrine and 1200 mg guaifenesin as an experimental
formulation (Treatment B, Test) reached a of 263 ng/ml. (107% of that of the
reference) in 5 hours (85% of that of the reference) and had an AUC;y of 3884
hr-ng/ml. (103% of that of the reference). Subjects given 60 mg
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0. 92 66. 5Swolbsws®tt on St andard 81.3 0.08 243 244 0.16 11. 2 pCEUSos/ 1€V 52. 3
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or pseudoephedrine hydrochloride experimental formulation) and the reference

(Treatment A - guaifenesin or pseudoephedrine hydrochloride reference
formulations) groups. The dose response relationship was also examined
between the test (Treatment B- guaifenesin or pseudoephedrine hydrochloride
experimental formulation) and the reference (Treatment C - guaifenesin or
pseudoephedrine hydrochloride reference formulations) groups.

[0234] The plasma concentrations of guaifenesin is depicted in Figure 21. The
resulting pharmacokinetic data is shown in Tables 10 through 14. The maximum
plasma concentrations of guaifenesin following a 1200 mg oral dose as Mucinex
and 120 mg pseudoephedrine hydrochloride as Sudafed® 12 Hour were 1940 +
889 ng/mL and occurred in 0.77 = 0.22 hours. The resulting area under the
plasma concentration vs. time curve (AUCiy; was 8061 + 3329 hr-ng/mL. The
maximum plasma concentrations of guaifenesin following a 1200 mg oral dose
as Treatment B were 1813 + 900 ng/mL (98.1% =+ 35.8% of that of the reference
formulation) and occurred in 1.04 * 0.49 hours (140%2 65.3% that of the
reference formulation). The resulting AUC;,r was 8124 + 3677 hr-ng/mL (101%
= 19.3% of that of the reference formulation). The maximum plasma
concentrations of guaifenesin following a 600 mg oral dose as Treatment C were
920 + 481 ng/mL (54.3% = 20.2% of that of the reference formulation) and
occurred in 0.99 + 0.46 hours (116% = 78.7% that of the reference formulation).
The resulting AUCjy¢ was 3565 =+ 1442 hr-ng/mL (45.6% + 10.2% of that of the

reference formulation).
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Standard 20.2 78.7 10.6 10.2 61.6 23.2 Deviation Standard 3.47 13.50 1.82

1.75 10.57 3.98 Error

% CV 37.3 67.9 23.1 22.4 63.5 20.3

[ 0235]

The

pl asma cowoenssas: ons of pseudoephedri ne are depicted i n Pcgurses/2300 The
resul ting pharmacokinetic data is shown in Tables 15 through 19. The
maxi mum pl asma concentrations of pseudoephedkgentss FiloRdfawmicn §2883.0@021ng or al
dose as Sudafed(r) 12 Hour and 1200 ng guaifenesin as Mici nex (Treatnent A,
Reference) were 250 53 4 ng/m and occurred in 6.29 1.76 hours.
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Table 11. Guaifenesin Pharmacokinetic Variables Following the Administration of
1200 mg guaifenesin and 120 mg Pseudoephedrine Hydrochloride as an
Experimental Formulation to Normal Volunteers (Treatment B, Test)

Subject Crnax Timax AUC AUC;s | Half-life | Clearance
(ng/ml) (hr) (hr- (hr- (hr) (L/hr)
ng/mlL) ng/mlL)

Mean 1813 1.04 8002 8124 2.21 175
Median 1530 0.75 7036 7083 1.99 169
Standard 900 0.49 3677 3677 1.19 68.2
Deviation
Standard 154 0.08 631 631 0.20 11.7
Error
% CV 49.6 46.9 459 453 53.9 38.9

Table 12. Guaifenesin Pharmacokinetic Variables Following the Administration of
600 mg Guaifenesin and 60 mg Psendoephedrine Hydrochloride to Normal

Volunteers (Treatment C)

Subject Cax Tmax AUC, AUC,y | Half-life { Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) ng/mL)

Mean 920 0.99 3529 3565 1.76 192
Median 721 0.75 3078 3098 1.47 194
Standard 481 0.46 1437 1442 0.92 66.5
Deviation
Standard 81.3 0.08 243 244 0.16 11.2
Error
% CV 52.3 46.0 40.7 40.4 524 34.5
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Table 14. Ratio of Guaifenesin Pharmacokinetic Variables Following the
Administration of 600 mg Guaifenesin and 60 mg Pseudoephedrine Hydrochloride
(Treatment C) Compared to that of (Treatment B) to Normal Volunteers (%)

Subject Cruax Tnax AUCy; AUC;¢ | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/ml) ng/ml)

Mean 54.3 116 45.9 45.6 97.0 114
Median 48.8 100 43.9 44.0 86.1 114
Standard 20.2 78.7 10.6 10.2 61.6 23.2
Deviation
Standard 3.47 13.50 1.82 1.75 10.57 3.98
Error
% CV 373 67.9 23.1 224 63.5 20.3

[0235] The plasma concentrations of pseudoephedrine are depicted in Figure 22.

The resulting pharmacokinetic data is shown in Tables 15 through 19. The

maximum plasma concentrations of pseudoephedrine following a 120 mg oral

dose as Sudafed® 12 Hour and 1200 mg guaifenesin as Mucinex (Treatment A,

Reference) were 250 + 53.4 ng/ml and occurred in 6.29 =

resulting AUGCi,s was 3847

4

1.76

hours. The

910 hr-ng/mL. The maximum plasma

concentrations of pseudoephedrine following a 120 mg oral dose as an

experimental formulation (Treatment B) were 263 + 58.5 ng/mL (107% = 18.9%
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Sudafed0 12 Hour and 120 m Guai fenesin as Muci nex (Treatnent A) (% Subject
Cmax Tmax AUCo t AUCinf Half-life Cearance (ng/nmL) (hr) (hr- (hr- (hr)
(L/hr) mybrodpssegl ni) Mean 107 85.2 105 103 92.1 101 Medipan/uN0§1i860 0 102
101 93.7 98.7 Standard 18.9 31.5 19.39 20.16 15.19 22.03 Deviation
Standard 3.24 5.41 3.33 3.46 2.61 3.78 Err okgetsCle Referghc3 $2008.0@02 19.5 16.5
21.8 84 WD 03/088952 PCT/US03/ 11500 Agent's File Reference: 62808. 000021
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Adni ni st r at Pbhabef e refgrepeeiogoulatien) indeocepdedinhd. b} i-de’ Sinolirs (8.2 =

Guai fenesin nent al  Faornul ati.o Tr eat ne Rel.ative to that
Fol | owi ng t ﬁtlag%dﬁfg}%s(fg ﬂa}iei i Oqceltggn"%ﬁgpeﬂ"ggéwgtmgi ‘/?’fy(%dv%@%%ﬁ de and
1200 mg Guaif epagimLi (10a% ExRERITRIM @bt OB Y| Rfdréiee (fiRatiBR. Be (9

Subj ect Cmax Tmax AUCO_t AUC nf Half-life Cearance (ng/nL) (hr) (hr- (hr-
(hr) (L/ hr) Daggmin)plesgianeoncrpizations . of moudpepbedringfofowog 4 6P mykaflan 52. 6
100 46.7 48,Q..1 0~8..7 4 2 vi ation
Stander a1 18585 gt Puo b ARG Spflantn Arhulel OGP abh 141 % 385%98 51,0 5
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Table 15. Pseudoephedrine Pharmacokinetic Parameters Following the
Administration of 120 mg Pseudoephedrine Hydrochloride as Sudafed® 12 Hour
and 1200 mg Guaifenesin as Mucinex to Normal Volunteers (Treatment A)
Subject Cruax T max AUC. AUC;¢ | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) ng/mL)
Mean 250 6.29 3479 3847 5.75 27.1
Median 252 6 3381 3652 5.42 26.9
Standard 534 1.76 805 910 1.02 7.11
Deviation
Standard 9.16 0.30 138 156 0.18 1.22
Error
% CV 21.3 28.0 23.2 23.7 17.8 26.2

Formulation to Normal Volunteers (Treatment B)

Table 16. Pseudoephedrine Pharmacokinetic Following the Administration 120 mg
Pseudoephedrine Hydrochloride and 1200 mg Guaifenesin in an Experimental

Subject Chax Thax AUC. AUC;,s | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mlL.) ng/mL)

Mean 263 5.11 3591 3884 5.22 26.7
Median 257 4.00 3507 3824 5.19 25.7
Standard 58.5 1.78 824 911 0.89 6.23
Deviation
Standard 10.0 0.31 141 156 0.15 1.07
Error
% CV 22.3 34.8 23.0 23.5 16.9 23.3
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[0236] In conclusion, the experimental formulation containing 1200 mg guaifenesin

and 120 mg pseudoephedrine hydrochloride is bioequivalent to the reference

formulations given is separate doses. In addition the pharmacokinetics of

guaifenesin and pseudoephedrine are linear over the range studied.

Example 14
[0237] The effects of a high fat meal on the bioavailability of a combination

formulation were tested. The bioavailability of a 1200 mg guaifenesin and 120

mg Pseudoephedrine Hydrochloride formulation volunteers was compared to

reference drug bioavailability in an open-label, single-dose, randomized, 2-way-

crossover study using 36 subjects.

[0238] The subjects were randomized and placed into one of two treatment groups.

Group 1 received a 1200-mg controlled-release guaifenesin product (Mucinex)

and 120 mg pseudoephedrine hydrochloride (Sudafed® 12 Hour) with 240 mL

of water, 30 minutes after the beginning of the consumption of a high-fat

breakfast (Reference). Group 2 received an experimental formulation containing

1200 mg guaifenesin and 120 mg pseudoephedrine hydrochloride with 240 mL

of water, 30 minutes after the beginning of the consumption of a high-fat
breakfast (Test)(PBO1-M65A3).
[0239] Blood (10 mL, sodium heparin anticoagulant) was obtained at the following
times: Pre dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16 and 24 hours post
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Mean 1649 1.84 7611 7663 1.40 181 Median 1580 2.00 7474 7485 1.07 160
Standard 690 0.818 2816 2864 0.793 77.6 Deviation Standard 118 0.140 483
491 0. 136WD338889Error % CV 41.9 44.4 37.0 37.4 56.6 42.9 P8T/UA3/030©88952
PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 Table 22. Ratio of
Guai f enesi n Phar macoki neti c Paraneters Fol | gwemg FildReferghchrb28D$000811i on of
1200 ng CGuai fenesin and 120 ng Pseudoephedrine Hydrochloride in an
Experimental Formul ati on Conpared to those of Treatment A (Reference) to
Nor mal Vol usiesedibe teiel blonil hepstitregudissesttp andpseudoephedripie- fmatysivireds 30  Subj ect
Cmax Tnmax A t AUCinf Half-life Clearance (ng/m) (hr) (hr- (hr- (hr)
(L/hr) ng/ ng/ m.) Mean 79 118 93 93 135 109.9 Median 73 100 91 91 99

109.8 St amﬁ}rsﬂlbj’ea;tSSgﬁ& 8200 ofy 417 &Eesln b6 Mucib®y (Réfbreficoyraitsa d 5. 57 12. 2
3.09 3.12 17.2 2.96 " Error % CV 39.8 58.3 18.8 18.9 72.0 15.3 [0244] The

pl asma conc@mtxroéﬂzwﬂéfmds%ﬂém@%@ﬁhqdr@ AYEnod 067 bernpimlriSyhicsts24. - The
resul ting pgiq,r fraGak! i tglfalg%sqn az[seaéneggg@rpﬂﬁ&glla%r %Fbo Hr@&ﬁﬁfégz) The

maxi mum pl asma concen I ons of pse rine whg a ng oral

dose as Sudshel(ira) oﬂ%WmlLR@Q%r@’tha)oﬂmﬁsRB@Benc@Pmﬁ By hobr @m8s%ostcurred in
6.38 1.26 hours. The resulting AUC nf was 3636 940 hr-ng/nL. The maxi num

pl asma concgﬁfPa@P&?gerﬁcheb%@l&é‘éﬁ%@tﬂgﬁ@fﬂéﬁ Binggpla %5700 apphihe dose as

an experi maRh @rrml ation (Treatnent B) was 274 72.3 ng/nL (103% 10.3%
of that of the Re erence fornul ation) and occurred in 4.80 1.28 hours
(76.5% 24824FSwbjettsagivenf 1 20heg mpm’lﬁénma)luydndmﬂmrmc)as Stidefed®sl2l Hourg AUCH nf

was 3528 g?geference reachgc? 6 é (ya?( og' 56g% %t380If10ut1£] %n§ %f " e%[?Cmf of
3636 hr-ng/ml. Subjects given 120 mg pseudoephedrine hydrochloride as an
experimental formulation (Treatment B) reached a Cpax of 274 ng/mL (103% of
that of the Reference) in 4.80 hours (76.5% of that of the Reference) and had an
AUC¢rof 3528 hr-ng/mL (96.5% of that of the Reference).

[0242] Additionally, bioequivalence data was examined between the Test group
(Treatment B - 1200 mg guaifenesin and 120 mg pseudoephedrine hydrochloride
as an experimental formulation) and the Reference group (Treatment A - the
reference 1200 mg guaifenesin and 120 mg pseudoephedrine hydrochloride
formulations).

[0243] The plasma concentrations of guaifenesin are depicted in Figure 23. The
resulting pharmacokinetic data are shown in Tables 20 through 22. The
maximum plasma concentrations of guaifenesin following a 1200 mg oral dose
as Mucinex were 2207 % 952 ng/mL and occurred in 1.85 x 1.06 hours. The
resulting area under the plasma concentration vs. time curve (AUCi,s was 8067 =
2663 hr-ng/mL. The maximum plasma concentrations of guaifenesin following a
1200-mg oral dose as an experimental formulation (Treatment B) was 1649 +
690 ng/mL (79% =+ 31.5% of the Reference formulation) and occurred in 1.84 +
0.818 hours (118% =+ 68.8% of the Reference formulation). The resulting AUCjn¢
was 7663 + 2864 hr-ng/mL (93% = 17.6% of that of the Reference formulation).
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formul ation). 88 WD 03/088952 PCT/ US03/11500 Agent's File Reference:

62808. 000021 Tabl e 23. Pseudoephedri ne Phar nmacoki neti c Paraneters Foll ow ng
the AdmwoaBnsgson of 120 ng Pseudoephedri ne Hydrochl ori eeTaso8uded ed0 12
Hour Along with 1200 ng Cuai fenesin as Mici nex to Normal Vol unteers

Foll owi ng the Consunption of a Hi gh-Fat MealgetFFdaRefeate: A280ReM0821ence)

Subj ect Crax Trmax AUCO t AUCI nf Half-life Clearance (ng/nmL) (hr) (hr- (hr-
(hr) (L/hr) ng/m) ng/m) Mean 268 6.38 3362 3636 5.28 28.8 NMedian 249
6.00 3238Taba30guwienpiPhamarnkineticGarameter? FoBdwing4he AdosniguBon oDevi at i on
St andar d 12. 1120218 Guéitedddh 4. MI8&8indx Alongkwittot2MmEWPs2alo8phed@iné7 25.(18 25. 86
20.42 26.19 Hidbchl2dle abSedaiedPediduieo RoahAIAChtBEs FollHainTRS er S Fol | owi ng
the Adni ni strati gen@imphiddl ofe Hifh PeeMeaquhadhéne Mdsesihori de and 1200 ny

Guai f enesi ar eri rrenf I ion | | owi ng
t he Corqlsugrrlll)t]f%n OEE@ @ Ngal 3 Ag(j\rllgl’ é’fs J@ag%% g’ﬂhx Tmax
AUCo_t AUG nf Hallf 1 D a?nce (hr - ﬁa(r ; ﬁﬁfh )( L/lhr)

Q 4

ng/ m.) ngtr)—vedn 27{ 803273 WCT 6—30- Vodi : 32 198 3448
5.31 )28.5_e§ra+aezm 79'2@71 28183 0698(?4909 8 §§§7 Nevi %D_SLan}ﬁLd 12.2

0.216 14gMediang {72 1240 | £y 4500, cv 8E04 26. 8196 8 2)79.333 19. 4 2863 89 WO
03/ 08895 StpEdIS)3/ 115952 | Agentl6s Fi | 266Ref er eR663 | 6280821000021 64.4

Deviation

Standard 166 0.184 464 464 0.108 11.2
Error

P CV 43.2 57.2 33.1 33.0 51.1 38.3

Table 21. Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin and 120 mg Pseudoephedrine Hydrochloride in an
Experimental Formulation to Normal Volunteers Following the Consumption of a
High-Fat Meal (Treatment B, Test)

Subject Crax Tmax AUC. AUC;¢ | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) ng/mL)

Mean 1649 1.84 7611 7663 1.40 181
Median 1580 2.00 7474 7485 1.07 160
Standard 690 0.818 2816 2864 0.793 77.6
Deviation
Standard 118 0.140 483 491 0.136 13.3
Error
% CV 41.9 44.4 37.0 37.4 56.6 42.9
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62808. 000021
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[0245] The rate of absorption of guaifenesin from the experimental formulation, as
assessed by Cpax is not bioequivalent to the test formulation in the presence of a
high fat meal with a 95% confidence interval between 67.9% and 81.8%. The
extent of absorption of guaifenesin from the experimental tablet, as assessed by
AUC;¢ is equivalent to the test formulation in the presence of a high fat meal.

[0246] In conclusion, the rate of guaifenesin absorption from the experimental
formulation is not bioequivalent to the Reference formulations; whereas the
extent of guaifenesin absorption is bioequivalent to the Reference formulation in
the presence of a high-fat meal. The rate and extent of pseudoephedrine
absorption from the experimental formulation are bioequivalent to the Reference
formulation in the presence of a high-fat meal.
Example 15

[0247] A combination guaifenesin and Pseudoephedrine formulation was tested for
steady state pharmacokinetics as compared to references in an open-label,
multiple-dose, randomized, 2-way-crossover study using 36 subjects. The
subjects were randomly placed into one of two treatment groups. Group 1
received a 1200 mg controlled-release guaifenesin product (Mucinex) plus a 120
mg controlled-release pseudoephedrine product (Sudafed® 12 Hour) with 240
mL of water after an overnight fast and again 12 hours later for 11 doses

(Reference). Group 2 received an experimental controlled-release formulation
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The mean AUC, was 7209 hr-ng/mL and the mean Cp, was 52 ng/mL.. Those
subjects given 1200 mg guaifenesin, as an experimental formulation every 12
hours for 11 doses, reached a maximum steady-state plasma guaifenesin
concentration of 1983 ng/mL (103% of the Reference formulation) at 0.96 hours
after the last dose (120.96 hours after the first dose, 100% of that of the
Reference formulation). The mean AUC was 8183 hr-ng/mL (114% of that of
the Reference formulation) and the mean Cpy, was 117 ng/ml.
[0250] At steady state, the subjects given 120 mg pseudoephedrine hydrochloride,
as Sudafed® 12 Hour, every 12 hours for 11 doses, reached a steady-state
maximum plasma pseudoephedrine concentration of 361 ng/ml. at 4.89 hours
after the last dose (124.89 hours after the first dose). The mean AUC, was 3528
hr-ng/ml. and the mean Cpi, was 182 ng/mL. Those subjects, when given the
120 mg pseudoephedrine hydrochloride as an experimental formulation, reached
a steady-state maximum plasma pseudoephedrine concentration of 365 ng/mL
(103% of that of the Reference) 4.10 hours after the last dose (124.10 hours after
the first dose, 99.4% of that of the Reference). The mean AUC was 3550 hr-
ng/mL (102% of that of the Reference) and the mean Cyy, was 173 ng/mlL.
[0251] The mean plasma concentrations of guaifenesin are depicted in Figure 25.

The resulting pharmacokinetic data are shown in Tables 26 through 28. At

steady state, the subjects given 1200 mg guaifenesin every 12 hours, as
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Treatment A (Reference) Subject AUCss Cmn Crax Tmax CAVERAGE (hr-ng/niL)
(ng/m.) (ng/m) (hr) (ng/nmL Mean 3528 182 361 124.89 294 Medi an 3462 164
362 124. OW023Ms8898t andard 862 66.4 77.7 2.14 71.9 Devi ati ecTStsasrdsned 146
11.2 13.1 0.361 12.1 Error % CV 24.4 36.5 21.5 1.71 24.4 Table 30.
Pseudoephedri ne Steady- State Pharnacoki net i c\gPuis EleRadarencd=6280000008) t he
Adm ni stration of 11 Doses of 120 ng Pseudoephedri ne Hydrochl ori de and
1200 ng Guaifenesin in an Experinmental Fornulation to Nornmal Volunteers

Tr eat ment BRe¢fpesscy Mubinex tfonudsdoseri reachrx a TsteadyeswarERAGEmMuEh plasgian)

(ng/ ) (ng hr 173.3 124,10, 2 dian 3399 170
$80 154, 00 aienisth kol AE380 139 L Wik ¥ sa00d Den PR S 152
9.34 14.1 003130d2.4/0.365 hor dtefWedfst 0sb2(100282 hBuik A@r 8 fdst Jdh) ma31. Ratio
of Pseudoephedri ne Steadﬁ St at e Pharmacoki netic Parameters Follow ng the

Adni ni st r at theritesely-ptat Q@UC§?®“ﬁﬁ2@%édﬁ@éﬁﬁé&%ﬁheAHW@Wﬁtﬁﬁ@rﬂme and 1200

Tt s orSloectd R 08 B Rhedi0 M Byrs BTRPEG AR RGN Ce

For mul ati ons eer s

CAVERAGE MefonmiB#iod @0r 103088, Ifbadlﬂﬂ a Medrﬂsaﬂa@&nﬁxlﬂrﬁl&l HROMA Puifdlein St andar d

19.6 28.0 21.4 2.09 19. Devi ation Standard 3,31 4. /73 3.62 0.354 3.31
Error % CV 9Qcentsagion ofd%§3 % 1919 pg/ml. (103% = 29.6% of the Reference Mucinex)

in 0.96 hours * 0.645 hour after the last dose (120.96 hours after the first dose,

100% = 0.494%). The AUC,, was 8183 + 5141 hr-ng/mL (114% =+ 27.0%).

Table 26. Guaifenesin Steady-State Pharmacokinetic Parameters Following the
Administration of 11 Doses of 1200 mg guaifenesin as Mucinex and 120 mg
Pseudoephedrine Hydrochloride as Sudafed® 12 Hour to Normal Volunteers -
Treatment A (Reference)

Subject AUCsg Chin Cinax Tmax CavERAGE
(hr-ng/ml.) (ng/mL) (ng/mL) (hr) (ng/mL

Mean 7209 52.0 1960 120.81 604
Median 6554 28.3 1850 120.75 547
Standard 3746 48.1 859 0.305 311
Deviation

Standard 633 8.13 145 0.052 52.6
Error

% CV 52.0 92.5 43.8 0.253 51.5

Table 27. guaifenesin Steady-State Pharmacokinetic Parameters Following the
Administration of 11 Doses of 1200 mg guaifenesin and 120 mg Pseudoephedrine
Hydrochloride in an Experimental Formulation to Normal Volunteers - Treatment

B (Test)
SUbjeCt AUCSS Cmin Cmax Tmax CAVERAGE
(hr-ng/mL) | (ng/mlL) (ng/ml.) (hr) (ng/mL

Mean 8183 117 1983 120.96 686
Median 6769 100 1750 120.75 564
Standard 5141 87.2 1019 0.645 431
Deviation

Standard 869 14.7 172 0.109 72.8
Error

% CV 62.8 74.5 514 0.533 62.7

92




94 WO 03/088952 PCT/ US03/ 11500 Agent's File Reference:

I n concl

usi on,

t he experi nental
Ref er encewbDasisdoat i ons at steady state.

62808. 000021 [ 0253]

framrashat ison

tabl et formul ati on was bi oequivalent to the
The experi nent al

is

bi oequi valent to the Reference fornmulations in terns of both Crax and AUCSS

for

exam ned

guai f enesi n and pseudoephedri ne hydr ochhasntisdide Reforemagp 62803.600DD1254]
anot her study drug interaction potenti al
The interaction potential for

In

for conbi nation drugs was
1200 ng guai f enesin and

20 ny

PseudoephedrTabe 28 dRafinoifpuaifsnesin Steady &raseiPhamaesidnaticRarimetes open | abel |

si ngl e doskEglloveng thei Addiniatiay ot loPewps ©f 130W g Gisiifegesibaslitgleng s.

The subj
group A

[ 0255]

ec Pseudeepthedrnd Hyihoellod delindnale gt rinden ] FoamwhtidthCedpireé€as mgnt  gr oups.

received a m&emmnﬁlraabﬁﬁdN&hﬁw@mm&J@@esi n product

with 24

MSuBjkct! O

Dng@%er 3

TUrg wate

aflder an

OVeT Ni gh

recei veqg

Mg 1T

COﬂ[TDlI I4

d rere

emrnelbb
ter—ah—oy

Hour) w
C receipv

Lal U—IIE

LA

j’)n'\

I Iﬂl l.‘-.61

En]JE!" azé:fr

i nnv\ ;!L[I;

pseudoef

roomtermn

GFFHQL”

vigtigne

g
1ydrogﬁ Qr

ter aftl

Taé”kéﬁﬁé

er_an ave

SAv v vE .

ni ght fa

Hour ) 064
t. [0256]

N 240 -40
Bl ood (14

sodi um h
dose, O.

eyendard an
Frrd@@. 75,

i coag#l>dn
L, 1.5 2,

t) waslbg

3, 4, 6,

ai ned5&l
8, 10, 12

t he f@D$b)
, 14, 16

M ng  #i
and 24 hﬁﬁ

dose (th

i al b

ood | 933

for guad

bnesi n2g[d

pseusioep

hedr i ng3.an

was- 450
(Treatne

had an A[Bgzsr?ij

m) .

I'i%frﬁéa% S9ma &R
of 813 hr -

?@rﬂf‘a‘flioﬂ PP

m.. Subj ects

ual

(Muci nex)
oup B
afed(r) 12
fgst. G oup

f
m.,

s: Pre

yrs post

al ysis

[ 0257] Subjects given IZ00 ng of gualfenesin as MiCi nex
é;lal?egg%e gg!éﬂbwh N B %%e

@urs and
nesi n as

Muci nex al ofe mbsuhirﬁpharglacmmlntoéqmeade ishewhyidr Gatfi¢so 29 dhroagh Sudafted(r) 12

Hour (Tr
ref erenc

eat ne
e)

ey, Siaendti Sup
of 8052 hr - pgdamda 1P0M&r, et/é}gt 12fndube fhefiar aa%) rea{cggcﬁSJ

I

120 ng pseudoephedri ne hydr
Ref er ence) MasENEg phasmiebscetocploBiring /cencantragom of §1 anW "haag/r@In in A8, nf of

4505 hr ng/ plyys SUBL MG Wk hel RS BEeRIFHEIGR

e 0T Y¢n

eached

%ﬁ?mé(ﬂ%{ﬂﬁ

Sopbrfen Bdroanen

| ori de as Sudaf ed

hed
ours

ft

hat of the

d*San AUC; nf
st%'d@ir&ﬁfes gi ven

reat ment B,

t1She %ust dose). The

AUCs was 3528 + 862 hr-ng/ml.. At steady state, the subjects given 120 mg

pseudoephedrine hydrochloride every 12 hours, as an experimental tablet
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doses,

reached a

steady-state maximum plasma

pseudoephedrine concentration of 365 + 83.3 ng/mL (103% = 2 1.4% of the
Reference Sudafed 12-Hour) in 4.10 hours = 1.85 hours after the last dose

(124.10 hours after the first dose, 99.4% = 2.09%). The AUC, was 3550 + 898

hr-ng/mL (102% =+ 19.6%).
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Cmin
(ng/mL)

Cmax
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(hr)

CAVERAGE
(ng/mL

Mean 3550

173

365

124.10

296

Median 3399

170

350

124.00

283

Standard
Deviation

898

55.2

83.3

1.85

74.8

Standard
Error

152

9.34

14.1

0.313

12.7

% CV 25.3

32.0

22.8

1.49

25.3

Table 31. Ratio of Pseudoephedrine Steady-State Pharmacokinetic Parameters
Following the Administration of 11 Doses of 120 mg Pseudoephedrine
Hydrochloride and 1200 mg Guaifenesin in an Experimental Formulation
Compared to Reference Formulations to Normal Volunteers (%)

Subject AUCss Chin Crnax Tnax CAVERAGE
Mean 102 100 103 99.4 102
Median 99.6 102 100 99.2 100
Standard 19.6 28.0 21.4 2.09 19.6
Deviation
Standard 3.31 4.73 3.62 0.354 3.31
Error
% CV 19.1 27.9 20.8 2.11 19.1
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Subj ect Chmax Tnmax AUCO_t AUCI" f Half-life Cearance (ng/nL) (hr) (hr-
(hr- (hr) (L/hr) ng/nm) ng/nm) Mean 1989 0.84 7923 8052 3.41 175.45

Medi an 1A¥0 08/08B56689 6745 3.33 177.93 Standard 863. 36 0P8I/Z837158844 1. 72
71.07 Deviation Standard 145.93 0.05 564.04 565.25 0.29 12.01 Error % CV
43.41 36.37 42.12 41.53 50.56 40.51 Tabl e 4entREtle Refadncd3G2608.00021 n

Phar macoki netic Paraneters Follow ng the Adm nistration of 1200 ng

CGuai fenesin Along with 120 ng Pseudoephedrine Hydrochl oride Conpared to
1200 ny d023$3ldneonplugionnie eapiionenitl tWoleufrrmelation Was tutsjuecienCimsheT max

AUCo_t AUC 1} | f f earance, (ng/ (hr hr - r- (hr L/ hr)
ng/ L) ng/ m efe@% TGS 3t ey, B9 iphe  Bhaesitsiet | Bsmpohfs o b5, 70
100 103. 14 bdtqiitaléfiiodte Reiddce Rraidoss Rlicdts dHod8ClS. a@x@ ABcQ%or/9. 38
20. 60 Devi atlon Standard 5.31 5.98 3.05 3.06 13.42 3.48 Error 9% CV 30.69

34.04 17. 86g‘i%feGBSIB@@Bsemomed%}’émﬁiﬂomﬁeudoephedr| ne Phar macoki netic
Par anet ers the Adm nistration of 120 ng Pseudoephedri ne

Hydr ochl ori mal Vol unteers (Treatnment B) Subject Cmax Trmax AUCo t
AUC f Hal[D254]fTe ﬁcmmasm@y d@m/ime)ac@hm)pdtmual (fbr cofrdbinatioh/ déuungga/ Téz) 5 81
ng/ m.) Mean 295.8 7 .4024 4505 6.05 23.66 Median 297.5 4

22.20 StanGAYned, '5%‘3 Inté@“i‘emr%ezlﬁél forg 4290 omg gwaifenesinoandt iZAdeed 12. 38

0.32 177 21psdééphbdrre Hitfdhloride was compared to reference in an open label,

single dose, randomized, 3-way crossover study using 36 subjects.

[0255] The subjects were randomized and placed into one of three treatment groups.
group A received a 1200 mg controlled release guaifenesin product (Mucinex)
with 240 mL of room-temperature water after an overnight fast. Group B
received a 120 mg controlled release pseudoephedrine product (Sudafed® 12
Hour) with 240 mL of room-temperature water after an overnight fast. Group C
received a 1200 mg guaifenesin product (Mucinex) and 120 mg pseudoephedrine
hydrochloride (Sudafed® 12 Hour) with 240 mL of room-temperature water
after an overnight fast.

[0256] Blood (10 mL, sodium heparin anticoagulant) was obtained at the following
times: Pre dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16 and 24 hours post
dose (the tota] blood loss for guaifenesin and pseudoephedrine analysis was-450
mL).

[0257] Subjects given 1200 mg of guaifenesin as Mucinex (Treatment A, Reference)
reached a Cp,x of 2009 ng/mL in 0.89 hours and had an AUC;,; of 8138 hr-
ng/ml.. Subjects given 1200 mg guaifenesin as Mucinex along with 120 mg
Pseudoephedrine hydrochloride as Sudafed® 12 Hour (Treatment C, Test)
reached a Cpy of 1989 ng/mL (102% of that of the reference) in 0.84 hour
(104% of that of the reference) and had an AUC;ys of 8052 hr-ng/mL (100% of
that of the reference).

[0258] Subjects given 120 mg pseudoephedrine hydrochloride as Sudafed® 12 Hour
(Treatment B, Reference) reached a Cpax of 296 ng/ml in 6 hours and had an
AUCys of 4505 br ng/ml. Subjects given 120 mg pseudoephedrine
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% CV 24.76 31.13 26.02 27.75 23.83 30.60 97 WO 03/088952 PCT/ US03/ 11500
Agent's File Reference: 62808.000021 [0260] The plasma concentrations of
pseudoephwormsigsar e depicted in Figure 28. The resultingPoharsomcsko neti c
data is shown in Tables 42 through 43. The maxi num plasma concentrations
of pseudoephedrine following a 120 ng oral Abode FasRBuehad: 62808.00002 Hour
(Treatnment B, Reference) were 295.8 73.25 ng/nL and occurred in 6.17
1.92 hours. The resulting AUC nf was 4505 1250 hr- ng/nmL. The maxi mum

pl asma concByfrpeltlpiddss afSysatad@ dphBlnt, nalong| wish 12§0amg1 goaifgesin ads dose as

Tost) wer ¢ JB6TSY OFBRS L T CRAS, PY00L 3B e ool PREof Bt once.

Test) were

f or nul at i onjefassceddc dhoed (i01% of that bf B Bferef d0hatldd AUBR, 664495f t hat of
the reference .faqrmnulation). The resulting AUCLf was 4396 1347 hr-ng/ nL
(98. 40% 15D0Rg/mds Opfef that of the refreicehce fornul ation). Table 42.

Pseudoep 1 Pha I i F ; . L)y St r@at | f120 ng
Ps eudoepkrl[g rgi] %el—@c%%%%P@reﬂgéﬁ%so%gé%meﬁ&ﬂ B&ge ﬁ@%@gﬁ#‘ elﬁgllérlg rr?f oT%or mal

Vol unt eer s (cSultiag mhatmaCkifetiy datd isGhawn Tir@abla)ED thirowdiCi 1. The hadxfimbif e

Cl ear ance ng/ m.) ng/m) Mean 289. 33

5.75 3925 4%’3%%%%(32&2‘%%2 r"ﬁ/ﬁé‘?qéﬁﬁeéégréglé)("@gg%)léﬁﬁlw&?feéd%.ai ucgiezndar d

77.61 1.54 ) atg . 228 0. 23
117" Error O BeAno e o 5y e R AR e s BT o

Pseudoephedhiuie Preacstdidakime tnder Pag plasne cendeotrhtowmi yig titdeecurAd@WCs4 r at i on of

Pecudsephed PhEl s 300 ROMFEE- U6 BBttt Rl St Galomab e e o |
AUC " Hal f fdliokengCh @a0@mgoral(de@é Bt Muciek fléHe w{ﬂhggo olY pselidddphddrihe/ M)

ng/ m.) Mean 98.41 100. 74 98.22 98.40 103. 30 103.
hydrochloride (Treatment C, Test) were 1989 + 863 ng/mL (102.33% =+ 31.40%

of that of the reference formulation) and occurred in 0.84 + 0.31 hours (103.94%

* 35.38% that of the reference formulation). The resulting AUC;,s was 8052 =
3344 hr-ng/mL (100.06% + 18.09% of that of the reference formulation).

Table 38. Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin to Normal Volunteers (Treatment A)
Subject Crnax Tinax AUCy, AUC;¢ Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/nr)
ng/ml) ng/ml)

Mean 2009 0.89 7921 8138 4.00 172.13
Median 1695 0.75 7063.8 | 7284.17 2.82 164.87
Standard 819.22 042 | 3196.53 | 3253.39 5.58 70.19
Deviation
Standard 138.47 0.07 540.31 549.92 0.94 11.87
Error
% CV 40.77 46.79 40.35 39.98 139.48 40.78
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Tr eat ment—=A as .enesr ng/nL in
(1. 06 hgj %ﬁfﬁé@ R0y &?ﬁB Sig} M"ﬁ&%@ %?ri;g @03’1%‘?}31200 ng
guai f enefsi nl?ﬁ“Wd) FHe 9%%%E%ﬂ «kweri ment a
f or nul at [Loydgchlopide E&mpami.t% m&ﬁuaafeﬁfa ﬂﬁ?élfﬁt(%B Test)
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Mean 102.33 103.94 100.87 100.06 128.38 103.47
Median 95.79 100 103.14 101.71 107.41 98.32
Standard 31.40 35.38 18.01 18.09 79.38 20.60
Deviation

Standard 5.31 5.98 3.05 3.06 13.42 3.48
Error

% CV 30.69 34.04 17.86 18.08 61.83 19.91

(Treatment B

Table 41. Psendoephedrine Pharmacokinetic Parameters Following the
Administration of 120 mg Psendoephedrine Hydrochloride to Normal Volunteers

Subject Crnax Tmax AUC, AUC;¢ | Half-life | Clearance
(ng/mL) (hr) (br- (hr- (hr) (L/br)
ng/mL) ng/mL)

Mean 295.8 6.17 4024 4505 6.05 23.66
Median 297.5 6 3823 4430 5.81 22.20
Standard 73.25 1.92 1047 1250 1.44 7.24
Deviation
Standard 12.38 0.32 177 211 0.24 1.22
Error
% CV 24.76 31.13 26.02 27.75 23.83 30.60
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AUCI nf of 32@% Ijﬁgfh-ltg%% éﬁg}%ﬁ@?g%}% éﬁ? ISfSthWé‘ ﬁe&g@%%é)t_ d %EGﬁ'aﬁWe pl asma
concent r at | angimoin@lanieasskitraiofds @@@E&Id@%)ﬂeﬂriﬁé G FvidS a Fi@emgr&ﬁpl ting
phar macoki neti ¢ data are shown in Tabl es 44 through 46. The raxi mum pl asna

concent r at i 8A% BrUGaRAPZHPY (Tstatmantdy Referoneey weiaR9Bhesi3RS rgftl120 ny
seudoephedrj i Ni f " 838 ng/ L
(Nean St andly QorHaf ety o hit, Bk ARk BBl WG 4350 "0 "
resul ti ng anganlurifler niakimymh géasmacevicenttatiahs of pysudotpEariae TYRWiAKG nf was
8142 3500 g -ng/ nL. The maxi mum pl aspa concentrations of guaifenesin,
following 1 é% "g%g08”\1zﬂosegl?rg%ﬁlé%§®nl%ﬁ@ulﬁ@nﬁgwﬁge‘@@@éﬁ&é&ﬁi enes®yefr ochl ori de
as an experi I [ f ' ' i gh-fat neal
(Treat msﬁt %/,r[%%e?t()T,té&\s\rg%ﬁ etq’%’BF%}ft) @%%%%?gﬁy?%%%&wg% %%oﬂ'igfltzﬁ;% (gl? t he

Ref er ence f dratof teirefelenam broméasionpand occBrdd in 1.736: hbdiheurs 2B08%4% #57% t hat

of the Ref e r ti . The resul ti AUCI nf 7469 217
r-ngimL(91027g B4 B stttene Ripfien kR entes of o 466 4790 STabl ¢ 4a.
Cuai f enesi n1BiEKIRIRKI D8U0% P25 20! &F1iBat 5P IHFWeRGcE R ) St rati on of
1200 ng Guaifenesin and 120 ng Pseudoephedri ne Hydrochloride in an

Experinental Formulation to Normal Volunteers After an Overni ght Fast

( Tr eat mgntTahle 4% PesusiocphicdSub PhatnaCodretTrotloMiiothe AddGinistratied & 120f &
Cl ear ande n(gRpenddephdirine Hydrodhivride(Alohg (ithH2PO nizgguamfpnered Wi ordvk@n [1857 1. 06
8091 8142 1.82 18.0 Medi an 3&Bthtéry Blleddf G244 1.68 14.6 Standard 838
0.582 33015t 0. 7@%. 8. 46 T AUCy¢ | AUCy; | Half-ife | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) ng/ml.)
Mean 289.33 5.75 3925 4396 6.04 24.30
Median 286 6 3932 4247 5.63 23.16
Standard 77.61 1.54 1089 1347 1.38 6.95
Deviation
Standard 13.12 0.26 184 228 0.23 1.17
Error
% CV 26.82 26.74 27.75 30.65 22.79 28.60
Table 43. Ratio of Pseudoephedrine Pharmacokinetic Parameters Following the
Administration of 120 mg Along with 1200 mg Guaifenesin Hydrochloride
Compared to 120 mg Pseudoephedrine Alone to Normal Volunteers (%)
Subject Cinax Tmax AUC, AUC;ys | Half-life | Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mL) | ng/ml)
Mean 98.41 100.74 98.22 98.40 103.30 103.99
Median 98.40 100 96.90 97.91 97.46 102.14
Standard 12.77 38.65 13.15 15.24 30.44 15.96
Deviation
Standard 2.16 6.53 2.22 2.58 5.14 2.70
Error
% CV 12.97 38.36 13.39 15.49 29.47 15.35
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Devi ati on Standard 144 0. 100 600 600 0.120 1.45 Error

43.0 38.6 47.0 100 WO 03/088952 PCT/ US03/ 11500 Agent'

62808. 000WPL3sEEr 45. Guai f enesi n Phar nacoki neti c Par

% CV 45 55.0 43.3
s File Reference:
anetrerashaiisomi ng t he

Adm ni stration of 1200 ng Guaifenesin and 120 ng Pseudoephedri ne
Hydrochl oride in an Experinental Fornmnul ati dwent's FikoReafiadncey/61805@08e%1s Af t er

the Consunption of a H gh Fat Meal (Treatnent B, Test)
AUCO t AUCi nf Half-life Cearance (ng/nL) (hr) (hr- (
ng/ rrL) ng/ m.) Mean 1364 2.06 7403 7469 1.39 18.9 Medi

Subj ect Crax Trmax
hr- (hr) (L/hr)
an 1190 2. 00 6842

6857 2{02 ]Hn @naligiand g9 pharnmbeoldn@ s 31 guaife8S3n TanBOpsemimphedrhm St andar d

43.1 60.0 41.2

119 0. 200 5 0,143 1. 34 % CV 50..7 56. 6 43.
Tabl o 46. RAMBHPSAT PEHTSI TR RSO RO ATCTBLama8PEREol | owi ng 1 he
Admi ni st r at Egampfe 17200 ng Cuai fenesin and 120 ng Pseudoephedri ne

Hydrochl ori de rn an Experinental Fornulation Foll ow ng

t he Consunption of a

H gh- Fat [02@3] I(lﬁn@é@m@menslentr@gteffemﬁmh@&fa@m thatbmvaéablhﬁy dbearofi ght Fast

b
AUci i bl 101 PEOERERGE)or, S20RCHR: piBIRhERRR (ih )

Fhqgeanif ()

ng/ m.) NEanHKI&r&hlBﬁBe D nOrra . HbalBivy 2volﬂ-rﬁeerMB&£hls &@al?llc&np'é@&l 9%refer&be6 68.1 112
St andard 34 7 157 23.4 23.1 53.2 24.5 Deviation Standard 6.04 27.4 4.07

4 02 9 27 4dpigin pp ppen-label, single-dose, randomized, 2-way- crossover study using 36

subjects.

[0263] The subjects were randomized and placed into one of two treatment groups.

Each treatment group was fasted overnight. Treatment A received an
experimental formulation containing 1200 mg guaifenesin and 120 mg
pseudoephedrine hydrochloride with 240 mL of water (Reference). Treatment B
received an experimental controlled-release formulation containing 1200 mg
guaifenesin and 120 mg pseudoephedrine hydrochloride with 240 mL of water,
30 minutes after the beginning of the consumption of a high-fat breakfast (Test).

[0264] Blood (10 mL, sodium heparin anticoagulant) was obtained at the following

times: Pre dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16 and 24 hours post
dose (the total blood loss for guaifenesin and pseudoephedrine analysis was 300
mL). Subjects given 1200 mg of guaifenesin and 120 mg pseudoephedrine
hydrochloride as an experimental formulation following an overnight fast
(Treatment A, Reference) reached a plasma guaifenesin Cpax of 1857 ng/mL in
1.06 hours and had an AUCi of 8142 hr-ng/mL. Subjects given 1200 mg
guaifenesin and 120 mg pseudoephedrine hydrochloride as an experimental
formulation after the consumption of a high-fat meal (Treatment B, Test)
reached a plasma guaifenesin Cpa of 1364 ng/ml (79.3% of that of the
Reference) in 2.06 hour (238% of that of the Reference) and had an AUC;y; of
7469 hr-ng/mL (94.1% of that of the Reference).

[0265] Subjects given 120 mg pseudoephedrine hydrochloride as an experimental

formulation after an overnight fast (Treatment A, Reference) reached a plasma

pseudoephedrine Cpax of 283 ng/mL in 4.6 hours and had an AUC;,; of 3746 hr-
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% CV 43.8 66.1 24.8 24.6 61.1 21.9 [0267] The plasma concentrations of
pseudoephedrine are depicted in Figure 45. The resulting pharnmacokinetic
dat a are wboansson2 Tabl es 47 through 49. The nmaxi num pl asPaTASOFEFHO at i ons
of pseudoephedrine follow ng a 120 ng pseudoephedrine hydrochl ori de and
1200 ng guai fenesin, in an experinental forfashdsthileRefarfdcerc2808.0g002r ni ght
fast (Treatnent A Reference), were 283 79.6 ng/nL and occurred in 4.60
1.56 hours. The resulting AUC nf was 3746 997 hr-ng/nlL. The maxi num

pl asma conc@gtlat i Swbiects gi¥eudb¥bhagr ipaendoephedving g hydieohlngdpseudaephedr i ne

hydr ochl ori 0 [ in, .in an experipental, formul ation

fol |l ow ng t%gp %@gegljﬂﬁnp??rg%l%# affﬁlﬂ)g 2 g afherrﬁ'%l?su &fnvﬁeﬁlﬁé%"éézmeaﬁ

PCT/ US03/ 1150RatnAge B, Seshi reachef arglngs: pba@io8panae I Ji@adoTeAs/m, Test),
were 301 80,4 ng/nL (108% 18.5% of that of the Reference formulation)
and occur r ed148% B that of thegRefgipnee) in3% 94 hgurs (§34%fof thaiaf the Refreere) er ence
formul ati on Y ] mfQEo =N (99.0% 20.1 %
of that of %ﬂ%gélg?%ggﬁ@énébﬁ%}@uﬁ?ﬁ on)” @?ggﬁlgt ggélegéeg% gclee ‘hedri ne

Phar mac okli0266]i ThePplasme toonsenfatibmswoh guiifemesidding ricpicted!t inORigafe 2Q0THEy Of
Pseudoephedr.i ”ﬁ- Hydr ochl ar.i de and 1200 CGuaifenesin in an Ex%iri ment al

For mul ati on™#8 ]Ngrg%ﬂm%? PEe fatapfies shoyn dp e d Ablght44rdroughrrdoat Fhent A,

Ref i e cbiBn ol il /i
(ﬁr)e r(eﬂrc-e)(ﬁg?l@%)p (L/hr) gr&ﬁ%)@fé}%ﬁiés&/@gﬂi@ég 32@0%@@@% 4 01) 28. 2

Medi an 266 4nd02B8iz4psgad2phcdihe iydibchBrida dfteday vGnithbhs884re9®B7 = 06 8. 03
Devi ati on Standa . 7.0.267.152 171. 0,182 1.38 = FEr % 8.2 33.8 25.4
2.6 21 3 285 Dt gy ® é@&%gg%%’é ioPhEBRA o 1Ok @i’c&-%? Bier s _

Fol | owi ng t e rAdiHng &b4 ahd@nhoiplabaf dBecsHiraBsswdogRbediantirdroghl ori de
and 1200 ng guai fenesin in_an Experinental Fornulation to Normral Vol unteers

After Cons@hh itotpQf hiang/fudh Thgt myeguny plosame rmoneerBiatites pf guaifenesin,
following 1200 mg oral guaifenesin and 120 mg psendoephedrine hydrochloride

as an experimental formulation following the consumption of a high-fat meal
(Treatment B, Test), were 1364 + 691 ng/mL (79.3% =+ 34.7% of that of the
Reference formulation) and occurred in 2.06 = 1.16 hours (23 8% + 157% that of
the Reference formulation). The resulting AUC;,s was 7469 + 3217 hr-ng/ml.
(94.1% + 23.1% of that of the Reference formulation).

Table 44. Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin and 120 mg Pseudoephedrine Hydrochloride in an
Experimental Formulation to Normal Volunteers After an Overnight Fast (Treatment
A, Reference

Subject Crax Tiax AUC, AUC;¢ | Half-life | Clearance

(ng/mL) (hr) (hr- (br- (hr) (L/hr)
ng/ml.) ng/ml)

Mean 1857 1.06 8091 8142 1.82 18.0
Median 1830 0.750 8228 8244 1.68 14.6
Standard 838 0.582 3501 3500 0.702 8.46
Deviation
Standard 144 0.100 600 600 0.120 1.45
Error
% CV 45 55.0 43.3 43.0 38.6 47.0
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Subj ect Cmax Tmax AUCo_t AUCI nf Half-life C earance

(hr) (L/

hr)

(ng/ ) (hr) (hr-
ng/ m.) ng/nL) Mean 301 5.77 3403 3660 4.64 28.8 Median 292

(hr-

6. 00 3152wWB45358895215 28.5 Standard 80.4 1.78 915 963 1. 05PCTAK03/DEH00 at i on

Standard 13.8 0.306 157 165 0.180 1.36 Error

%CV 26.7 30.9 26.9 26.3 22.6

27.5 102 WO 03/088952 PCT/ US03/ 11500 AgentAgsntisiFlieRdrRednes: 67808£00062808. 000021
Tabl e 49. Rati o of Pseudoephedri ne Pharmacoki netic Paraneters Foll ow ng the
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Table 46. Ratio of Guaifenesin Pharmacokinetic Parameters Following the
Administration of 1200 mg Guaifenesin and 120 mg Psendoephedrine
Hydrochloride in an Experimental Formulation Following the Consumption of a
High-Fat Meal (Treatment B, Test) Compared to that After an Overnight Fast
(Treatment A, Reference) to Normal Volunteers (%)

Subject Crax Tinax AUC, AUC;,s | Half-life { Clearance
(ng/mL) (hr) (hr- (hr- (hr) (L/hr)
ng/mlL) ng/mlL)

Mean 79.3 238 94.0 94.1 87.2 112
Median 71.4 200 89.7 89.6 68.1 112
Standard 34.7 157 234 23.1 53.2 24.5
Deviation

Standard 6.04 274 4.07 4.02 9.27 4.26
Error

% CV 43.8 66.1 24.8 24.6 61.1 21.9

[0267] The plasma concentrations of pseudoephedrine are depicted in Figure 45.

The resulting pharmacokinetic data are shown in Tables 47 through 49. The

maximum plasma concentrations of pseudoephedrine following a 120 mg

pseudoephedrine hydrochloride and 1200 mg guaifenesin, in an experimental

formulation after an overnight fast (Treatment A, Reference), were 283 + 79.6

ng/mL and occurred in 4.60 % 1.56 hours. The resulting AUC;,s was 3746 + 997

hr-ng/mL. The maximum plasma concentrations of pseudoephedrine following

120 mg pseudoephedrine hydrochloride and 1200 mg guaifenesin, in an

experimental formulation following the consumption of a high-fat meal
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Table 48. Pseudoephedrine Pharmacokinetic Parameters Following the
Administration of 120 mg of Pseudoephedrine Hydrochloride and 1200 mg
guaifenesin in an Experimental Formulation to Normal Volunteers After

Consumption of a High-Fat Meal (Treatment B, Test)

arly,

Subject

Cmax
(ng/mL)

Tmax
(hr)

AUCy;
(hr-
ng/ml)

AUCyr
(hr-
ng/mlL)

Half-life
(br)

Clearance
(L/hr)

Mean

301

5.77

3403

3660

4.64

28.8

Median

292

6.00

3152

3455

4.45

28.5

Standard
Deviation

80.4

1.78

915

963

1.05

7.91

Standard
Error

13.8

0.306

157

165

0.180

1.36

% CV

26.7

30.9

26.9

26.3

22.6

27.5
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[0269] The rate and extent of pseudoephedrine absorption from the experimental

n f

formulation was bioequivalent to the Reference formulation in the presence of a
high-fat meal.

[0270] In conclusion, the rate of guaifenesin absorption from the experimental
formulation is not bioequivalent to the Reference formulation; whereas the
extent of guaifenesin absorption is bioequivalent to the Reference formulation in
the presence of a high-fat meal. The rate and extent of pseudoephedrine
absorption from the experimental formulation are bioequivalent to the Reference
formulation in the presence of a high-fat meal.

Example 18

[0271] In another experiment the relative bioavailability of guaifenesin and
dexiromethorphan from an experimental modified release formulation containing
both guaifenesin and dextromethorphan was compared to reference guaifenesin
and dextromethorphan products in normal volunteers was determined in a 36

subject open-label, randomized, 4-way crossover study.
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experinmental formulation also containing 60 ng dextromethorphan (Treatnent
A) reached a mean guaifenesin Cr,,,,, of 2176 1320 ng/nL (101.36% 29.88%
of that oWoMiwmss®ex) in 1.44 0.67 hour (178.57% 82.70% ofpctrhasb3/ofsodVuci nex)
and had an AUG " f of 8761 4755 hr-ng/nmL (99.57% 24.27% of that of

Muci nex). These data indicate that the phar nagekdmeRrbEsncofs2@gaidoenesi n are
not affected by the presence of dextronethorphan. 105 WO 03/ 088952 .
PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 Table 50 Guaifenesin
Phar mac okli03@2]i EhePanbgotst eers rendontzddnandt placeddniorimstaf dbinote adherit 2003

CGuai fenesin_ alo wi.t h 60 Dext r.onet hor . han drobrom de_to Nor nal
Vol unt eer s -Gfer*fPeQ?F%?WCW%&%B%PG%%W@POMP Aogtaining 120G mg pe

Cl ear ance - ( (Bygen ) mleNT ) L/ Ar) 1 IMe 76 1.44
5755 0761 130 10 NS art THSE T 5o areo sty of rd iy dRihe O 1 o

1320 0. 67 AdetronrgBorphaphPBoBRmid: AreamdnEA) erith2350. b cﬁ.ﬂﬂe@ﬁfﬂeﬁﬁﬂ 0. 20
16.87 Y€V 60, 67.46. 88 54,52 54 27 85 67 52.59 Tahl e 51 Guaifenesin

Phar nacoki n(e)f’?ncugﬁgfagﬁe?g}u? SEREH %be??rﬁléceA rmlgfi[reg?arss FPJb_cgﬁft CoBigRINY

Guai f enesi n120®A Hnifdassiml(vivielnsRt BehSnent TH)8owend B SRI£GL a8, Tmax
AUCO t AUC11 f Half Life Oearance (ng/nL) (hr) (hrl*ng/nL) (hr*ng/ni)
(hr) (L/ hr) oveyright fasly sGroug B Bed vedg@bmeof doxtiqmethppliam hydroh®ndde7 i 8346 8826

3.03 136 S d. h-ati 8 4272 4.8 4.28 Standard Error
179 0.09 7GE&%@&OT@%%@%&%%@%?%&5‘4@%1‘5‘7;‘2?& 2 i 06 17

Tabl e 52 Ratdgimed (dnbehaGudi the veRineeRhaceiaaDB0 Agt bitdBafoai@pimnkdl LW ng t he
Adm ni stration &f 120 Guai fenesin in an Experinental Tablet along with

60 my Dext r 8ifbhdP &%&gosr%M%%P&ﬁ[E@amt &rledhile thepiherdntigperimdoie (%
mg dextromethorphan every 4 hours for three doses [Treatment D]) with 240 mL
of water, after an overnight fast. Group 4 received 30 mg of dextromethorphan
hydrobromide in a reference immediate-release liquid formulation according to 2
different dosing regimes (one half of the volunteers received 15 mg of
dextromethorphan and a second 15 mg dose 6 hours later [Treatment E], while
the other half received 10 mg dextromethorphan every 4 hours for three doses
[Treatment F]) with 240 mL of water, after an overnight fast. Those subjects
that received 30 mg dextromethorphan hydrobromide in one treatment period
received 15 mg dextromethorphan in another treatment period; similarly, those
that received 20 mg dextromethorphan in one treatment period received 10 mg
dextromethorphan in a subsequent treatment period. In this experiment there
was a 14-day washout between doses.

[0273] Blood (7 mL, sodium heparin anticoagulant) was obtained at the following
times: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 16, 24, 36,
48, 72 and 96 hours post dose (the total blood loss for guaifenesin and
dextromethorphan analysis was to be 644 mL).

[0274] Subjects given 1200 mg of guaifenesin as Mucinex (reference, Treatment B)
reached a mean Cpyy of 2145 ng/mL in 0.9 hours and had a mean AUC;,¢ of 8953
hr-ng/mL. Subjects given 1200 mg guaifenesin as an experimental formulation,

also containing 60 mg dextromethorphan hydrobromide (Treatment A), reached
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Subj ect Cmax Tnmax AUCO_t AUC17 f Half Life O earance Mean 101.36 178.57
102.78 99.57 47.71 106.07 Median 100.00 200.00 98.64 95.57 34.50 104. 64

St andar d Wewsassesn 29. 88 82. 70 23. 27 24.27 39.04 25.35 Stramdmosi1Booor 5. 46
15.10 4.25 4.43 7.13 4.63 9%V 29.48 46.31 22.64 24.37 81.83 23.90 [0277]
The plasma concentrations of dextronmet hor phafgehtss Fibavkredcet 6B8oguoce284. The
resul ti ng pharmacokinetic data is shown in Tables 53 through 61. Subjects
gi ven 60 ng dextronet hor phan hydrobrom de as an experinental fornulation

al so cont ai aimganigRdemgyimgGaixfof &8 ng/(lr mat.ddwotrsAndriad ahechnoAUEa R of

dext r onet ho%gg@i Crrgrggof 4834 6182 pg/mL in 5.06 0.93 hours and had an
AUC; , , f of I-0g¥8906 hr-pg/ nl. Subjects gi ven 60 ng dext ronet hor phan

hydr obr onigdes1asub3 14 Bivel 80 Y¥nSadi@idhse t i easﬁg; '
dextroms'?:r])orp]hanb’Jgéc‘)::malfﬂg1 of 471€ 6124%%?%%2%@%15%6 82. g&)ﬁol?@?ﬁjag[ of the

106 WO 03/ 088@&2169@'WHU8®37XDQ@®@1ta1A§@mu'1$i0ﬁi (TreRefeat eY)creaclEA868mea0021
experi nent al, t.abl Ir eat ne i .31_.1.58 hour 62. 07%. 23, 12% of
that of Tr eg?’ﬁ%oﬁ{‘&%rpg% e a%@ﬁﬁr}?i’i 85 @%@5“%@%@%) é"%ﬂ-‘ﬂd&moﬁ 108%
44. 44% of t 8885 10hr-Jg/aaAl NBHjedy given bﬂ?gé Sex@ionRith @Bh4hRestbRERL foggphan
hydr obrom de as 20 ng every 4 hours (Treatnent D) reached a nean

dext r omet hoPR¥SICRARUS ( TFaguent 3 ssche) arinepn dextBmsthaphanCaebf 4Rt of t he

reference) | ) ( 02%~ 2 %0f 1t ha Treat.ment A) and
SR L S R R S e P A

Treat ment AP0 nihdsaromeshidpian ydirc@bmidenat 20 b dvab) #tholus (Tedatéenyi val ent
to either dextronet horé)han dosi ng regi nen, is equivalent to the range

but
gener at ed bF?Clﬂqﬁje%én?% FIOMSHOFRIGN fems .Ofﬁﬁé‘éégﬁaleén | Boyup gad dader t hat t he
phar macoki ng{ehgsAU@}‘n%g@mggm}_?gfnm%\s%&éggfvegfg@&{&?gﬁﬁﬁoﬁﬁﬁ&sence of

guai fenesin. [0278] Subjects given 3 tromet a rom de as
15 ny ever yhgdrohowmride (3 dat mentevé&y 16eaotnsd (Breateeent dEX treawived hormpban Cmax of

2180 2650 /m (53.89% 17 % of that_of Treatnment C) in 8.03 2.52
hour s (96.0§€o “”%’S%‘@%% meh%ft%ﬁ) B/ %%?1023)5 Ao 15An AN e Oof 40324
62644 hr- pgozda kibpghml 3%ubléets’di% P B0 hlAdex@fombButApIRMydidbraRicest © 9i ven 30

ny
mg every 4 hours (Treatment F) reached a mean dextromethorphan Cy,.x of 1286

pg/mL in 7.7 hours and had a mean AUC;y¢ of 20114 hr-pg/mL.

[0276] The plasma concentrations of guaifenesin is shown in Figure 33. The
resulting pharmacokinetic data is shown in Tables 50 through 52. Subjects
given 1200 mg of guaifenesin as Mucinex (Treatment B) reached a mean C,,, of
2145 + 997 ng/mL (Mean + Standard Deviation) in 0.91 # 0.5 hours and had an
AUCjy¢ of 8953 + 4272 hr-ng/mL. Subjects given 1200 mg guaifenesin as an
experimental formulation also containing 60 mg dextromethorphan (Treatment
A) reached a mean guaifenesin Crpax of 2176 + 1320 ng/mL (101.36% =+ 29.88%
of that of Mucinex) in 1.44 + 0.67 hour (178.57% =+ 82.70% of that of Mucinex)
and had an AUCiy of 8761 + 4755 hr-ng/mL (99.57% + 24.27% of that of
Mucinex). These data indicate that the pharmacokinetics of guaifenesin are not

affected by the presence of dextromethorphan.
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dext r omet hor phan hydrobrom de as 10 ng every 4 hours (Treatnent F)

a nean dextronet horphan Crax of 1286 903 pg/ni (53.41%
Tr eat mentwD)o03i0889%2 73 2. 43 hours (142.42%

and had an AUC nf of 6945 16158 hr-pg/nL (54.32%

Treatment D).
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82279 82655 7.46 1291 Median 1665 8.50 23483 23860 6.76 999 Standard

Devi ati gn 6l:B4 51 Ch8ifed AR Dot mA BB HHOPatan®ibrsFOIBvingSheatiauiighatonoor20dmBl (. 41 31799
31890 0./50 278 %V 1ZPaiGgesinglofdto NaGnabBoldm@rs4 Bre@me® B 83. 45 Tabl e |55
Dext r onat hdrbittan| Piarenncbki Tk c | PadUmt e s i_Hef Lifre | Adipdrancstir at i on of
60 g Dextronet horB&ER) Hydr @8 om de oginly s of20 gy Edwr Hours
Apart tdq_NA®Aal NoPifift eels . 091 8657 8953 479 171

Median 1915 0.75 8346 8826 3.03 136

Standard

Deviation 997 0.50 4268 4272 4.85 94.28

Standard

Error 179 0.09 766 767 0.87 16.93

%CV 46.49 54.97 49.29 47.71 101.41 55.17

Table 52 Ratio of the Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin in an Experimental Tablet along with 60 mg Dextromethorphan

Hydrobromide Compared to Guaifenesin Alone (%)

Subject Cmax Tmax AUC, AUC; Half Life Clearance
Mean 101.36 178.57 102.78 99.57 47.71 106.07
Median 100.00 200.00 98.64 95.57 34.50 104.64
Standard
Deviation 29.88 82.70 23.27 24.27 39.04 25.35
Standard
Error 5.46 15.10 4.25 443 7.13 4.63
%CV 2048 46.31 22.64 24.37 81.83 23.90

[0277] The plasma concentrations of dextromethorphan is shown in Figure 34. The

resulting pharmacokinetic data is shown in Tables 53 through 61.

Subjects

given 60 mg dextromethorphan hydrobromide as an experimental formulation

also containing 1200 mg guaifenesin (Treatment A) reached a mean
dextromethorphan Cp,x of 4834 % 6182 pg/mL in 5.06 + 0.93 hours and had an
AUC;,¢ of 68851 + 112906 hr-pg/mL. Subjects given 60 mg dextromethorphan

hydrobromide as 30 mg every 6 hours (Treatment C) reached a mean
dextromethorphan Cp,y of 4711 + 6124 pg/mL (141.85% =+ 82.73% of that of the
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Treatment D Subject Chrax Tnmax AUCo_, AUC,,,f Half Life Cearance (P /nl)
(hr) (hr*Pg/m.) (hr*pg/nmL) (hr) (L/hr) Mean 3130 7.01 44287 44683 7.04
1335 Medwearn3@s82 6. 00 26142 26321 6.60 1124 Standard Dewcatisosn1sbs 1. 93
36759 37119 1.57 1098 Standard Error 630 0.515 9824 9920 0.44 293 %V
75.26 27.50 83.00 83.07 22.32 82.26 Tabl e SGeide¥ile Raf@into 67308000021

Phar macoki netic Paranmeters Follow ng the Adm nistration of 30 ng

Dext r omet hor phan Hydr obrom de as Two Doses of 15 ng Six Hours Apart to

Nor mal Vol uexpssimentdl tatdetnddatiBer®ub) ac8.3Ceat. S8nourAlR0 7% AUL3.12% dfal f Life
Cl ear ance n 2180 8.03

39746 40324&;9/%511'%&%‘%@Qﬂ%’éﬁ‘%ﬁ%g’*‘ge&%‘?@%§ f&%@%&é’@% S%tandar d

Devi ati on 26534%. 52 Gl SH2TRAGM 2428 SRBRbs Sian ngEﬁéx%ron@%égm\%g 15880
16175 0.59 577 UV 121.59 31.37 154.74 155.35 31.13 75.98 1

03/ 088952 Pato)n0sYide 55020 Agienevesy Fi# | bowref @reatment 2)80&cbEDOR Inckabl e 57

Dext th P Ki netic P ters W e Adm ni.stration of
30 g Dext KA AR CarP b Dt 2o i P A Q0B 2 S b R AT BlER Lour <
Apart to Norefbnddplinimioger $.93 hbuRARIBNY £ 238308 6f tHaBK TiAB e AUCH nf

Hal f Life C earance / mL hr hr*pg/nL) (hr*pg/nm.) (hr) (L/hr) Mean
1286 7|. 72 1@%3ﬂ2@@§4§ %?4%6 %gm 3)7ﬂ/fa?jihé%gw5 (@.gda%lzg%%%w tigxt 98 2860

Standard Deyjat)on AO0%shRe R 1A 1l ur MletR [t bi%%&\ﬁgﬁérﬂ to either

dextromethorphan dosing regimen, but is equivalent to the range generated by
these two dosing regimens. These data also indicate that the pharmacokinetics
of dextromethorphan are not affected by the presence of guaifenesin.

[0278] Subjects given 30 mg dextromethorphan hydrobromide as 15 mg every 6
hours (Treatment E) reached a mean dextromethorphan Cpax of 2180 + 2650
pg/mL (53.89% =+ 17.62% of that of Treatment C) in 8.03 + 2.52 hours (96.08%
+ 24.88% of that of Treatment C) and had an AUC;y of 40324 + 62644 hr-
pg/mlL (5 1.73% = 16.77% of that of Treatment C). Subjects given 30 mg
dextromethorphan hydrobromide as 10 mg every 4 hours (Treatment F) reached
a mean dextromethorphan Cpax of 1286 + 903 pg/mL (53.41% + 12.82% of that
of Treatment D) in 7.73 + 2.43 hours (142.42% =+ 67.86% of that of Treatment
D) and had an AUC;y ¢ of 6945 + 16158 hr-pg/mL (54.32% + 16.37% of that of

D). These data that

dextromethorphan are linear over the range studied.

Treatment suggest the pharmacokinetics of

Table 53 Dextromethorphan Pharmacokinetic Parameters Following the Administration of an
Experimental Tablet Formulation Containing 60 mg Dextromethorphan Hydrobromide and 1200 mg
Guaifenesin to Normal Volunteers - Treatment A
Subject Cmax Tmax AUC,, AUC, Half Life Clearance
(pg/mL) (hr) (br*pg/mL) | (hr*pg/mL) (hr) (L/hr)

Mean 4834 5.06 68189 68851 7.73 1697

Median 2550 5.00 27821 28088 6.94 1088

Standard

Deviation 6182 0.929 112242 112906 1.78 1585

Standard

Error 1129 0.170 20493 20614 0.33 289

BCV 127.88 18.34 164.61 163.99 23.04 93.39
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Error

241 0. 650 4319 4318 0.54 875

UV 70.19 31.47 81.49 80.33 27.18 84.09
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Subject Cmax Tmax AUC,, AUC; Half Life Clearance
(pg/mL) (hr) (hr*pg/ml) | (hr*pg/ml) (hr) (L/hr)

Mean 3130 7.01 44287 44683 7.04 1335
Median 2720 6.00 26142 26321 6.60 1124
Standard
Deviation 2355 1.93 36759 37119 1.57 1098
Standard
Error 630 0.515 9824 9920 0.44 293
%CV 75.26 27.50 83.00 83.07 22.32 82.26

Table 56 Dextromethorphan Pharmacokinetic Parameters Following the Administration of 30 mg
Dextromethorphan Hydrobromide as Two Doses of 15 mg Six Hours Apart to Normal Volunteers -

Treatment E
Subject Cmax Tmax AUC,, AUC,; Half Life Clearance
(pg/mL) (hr) (hr*pg/mL) | (hr*pg/mL) (hr) (L/hr)

Mean 2180 8.03 39746 40324 7.32 2940
Median 1180 9.00 16061 16226 6.48 2735
Standard

Deviation 2650 2.52 61502 62644 2.28 2234
Standard

Error 684 0.65 15880 16175 0.59 577
9%CV 121.59 31.37 15474 155.35 31.13 75.98

108



UV 32.70 25.89 32.40 32.42 15.14 61.69 109 WO 03/088952 PCT/ US03/ 11500

Agent's File Reference:
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Table 59 Ratio of Dextromethorphan Pharmacokinetic Parameters Following the Administration of
60 mg Dextromethorphan Hydrobromide as Treatment A Compared to Three Doses of 20 mg Four

Subject

Cmax

Tmax

AUC().(

AUCy¢

Half Life

Clearance

Mean

100.31

80.02

83.01

82.77

107.26

164.60

Median

94.35

83.33

77.49

77.84

101.62

158.65

Standard
Deviation

37.06

22.83

23.39

22.93

16.71

88.09

Standard
Error

10.70

6.59

6.75

6.62

4.82

25.43

DCV

36.94

28.53

28.18

27.71

15.57

53.52

Table 60 Ratio of Dextromethorphan Pharmacokinetic Parameters Following the Administration of
30 mg Dextromethorphan Hydrobromide as Two Doses of 15 mg Six Hours Apart (Treatment E)
Compared to 60 mg Dextromethorphan Hydrobromide as Two Doses of 30 mg Six Hours Apart

(Treatment C) (%)

Subject Cmax Tmax AUC,, AUC Half Life Clearance
Mean 53.89 96.08 51.35 51.73 98.33 278.94
Median 57.20 100.00 50.70 50.64 103.29 214.90
Standard

Deviation 17.62 24.88 16.64 16.77 14.88 172.08
Standard

Error 4.55 6.42 4.30 4.33 3.84 4443
%CV 32.70 25.89 32.40 32.42 15.14 61.69
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[0282] Blood (7 nmL sodium heparin anticoagul ant) was obtained at the
followng tinmes: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 4.5, 4.75, 5, 5.5
6, 6.5, 6wW0®3/08895¥.5, 8, 9, 10, 11, 12, 14, 16, 24, 36, 28T/URB3/arsdo 96
hours post dose (the total blood | oss for guaifenesin and dextromnet hor phan
anal ysis was 609 nmlL). Subjects given 1200 mpeamfs FjuRiféréne $2808.am0NUCI nex,
along with 60 ng dextronethorphan 110 WO 03/088952 PCT/ US03/ 11500 Agent's
File Reference: 62808.000021 hydrobronmi de as two 30-ng doses 6 hours apart
( Tr eat ngntTade 61Rkatie pidivatedmethorpkra & heeacakint @ Perglegssiiallqpure theeupgnisratomak of 1743
ng/ L i n 2028 Dpiamatheiphdn Hydeobromide at JehirepfDoses of 1088 o Honeg/Amtrt (TRatbjesd s| gi ven
1200 ny |ofCogadrdie ALes Hexggmeﬂwm%@%,mb@rnﬁiﬁg; TlireePos of Ry medRerdions ibast phan
hydr obr gri-ge—as—t-hree—20-rg—doseLize] SU%) an (Treatpment B__Reflerence),
reached a.M5§J ﬁLajggr gua%%%g'sin ﬁ% nb/ Al it ’:gz?ﬁﬁhrs and had
] 5 7~ 1 P el hila P TIRW] TaTal ~1 ac
aper | mntE e e e, 88 g LaxEL el o foan]
hydr obr qmi @ﬁér{éatlm € Tesd) | i[&Rched @spean) pl aspp gulggjg_zenesi n Crax
of 1710 NO¢dHaadi | - 55 hoyr and fad—am —AgS it of 7 I0Z—fmr=mg/t.—{0283]
Subj ect § gEyen 1?00 ¢m guai f e3Bsi|n agsMucl ngxe al png yywi h| 6094 go
dext r ongt h@cphan| hydoobr om de;.aS 2003 Vi [CIgp34 FOT [Tul 34 4 Cougks VEdi ci ne
and a second 30-ng dextronet horphan hydrobrom dé dose 6 hours later
(Treatne rﬁ%ﬁ e Cmax of
7946 pg/ﬂPzﬁﬂlgsgg&ﬁgﬁﬁéﬁgnd ha%ggﬁkﬁfﬁﬁggﬁﬁﬁaggﬁ2%%fﬁ?aig : ﬁbjects
given 1200 ag gwdi hfeeded nbas thvlcprasxce abbHnthewidtier 6 @omponkett modretheor phan

hydr obr om de, as 20 .mg. Vi ck' s For.mul a 44 ugh Medi ci ne, a.second 20-ng
dext r onet hoplbar{g’ﬁcﬁ?gfg’c% Pﬁ%}%@ﬂ}f&%p@n%ﬁggqu & ‘érrtﬁ%IF?dlgS Stt“a}e%d 20- ny
dext r omet hogrB@pldgir obroni de dose 4 hours after that (Treatnment B,

Ref erence reached a nean plasma dextronet horphan C ,,ax of 8598 pg/nL in

8.90 hourl828Mdnharother AxEIrimensf the3galativen higryaabilitgulof egiaifegtsierand200 ny

guai fenesin i 60 dext hor phan robromdg in, an

experi nent aflg%t%?%ﬁ af@ fﬁ%}n f(r r eaa?lrre‘%xt%g%&lelftgg t %‘,Odi}}égc hrgj& ¥ n@é{?i‘“lﬁﬁ%rm

dext r oret hoe@hainingnioth @hiaifeh88in pakindextromethdeptaaurs anthahiad arfdbident of
316592 hr-pg{lﬂ-ﬁh [.0284] The Ql asma concentrations of guaifenesin are shown

] ath :
in Figure 3 fesin Aed exiromethmabaratskdsiemiipedibn roranb VelHBIRRIS i 2 PAD| es 62
through 64. @by 86Lsiabel, single-dose, randomized, 3-way-crossover study.

[0281] The subjects were randomized and placed into one of three treatment groups.

Group 1 received a 1200-mg controlled-release guaifenesin product (Mucinex)
plus 60 mg of dextromethorphan hydrobromide (administered as 30 mg every 6
hours), with 240 mL of water after an overnight fast (Reference). Group 2
received a 1200-mg controlled-release guaifenesin product (Mucinex) plus 60
mg of dextromethorphan hydrobromide (administered as 20 mg every 4 hours),
with 240 mL of water after an overnight fast (Reference). Group 3 received an
experimental controlled-release tablet containing 1200 mg guaifenesin and 60
mg of dextromethorphan hydrobromide, with 240 mL of water after an overnight
fast (Test). In this experiment there was a 14-day washout between doses.

[0282] Blood (7 mL sodium heparin anticoagulant) was obtained at the following
times: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 4.5,4.75,5,5.5, 6, 6.5, 6.75,7, 7.5, 8,
9, 10, 11, 12, 14, 16, 24, 36, 48, 72 and 96 hours post dose (the total blood loss
for guaifenesin and dextromethorphan analysis was 609 mL). Subjects given

1200 mg of guaifenesin as Mucinex, along with 60 mg dextromethorphan
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gi ven 1200 ng of guai fenesin as Micinex, along wth 60 ng dextronet hor phan
hydr obrom de as two 30-ng doses 6 hours apart (Treatnent A, Reference),
reached awomansgsasma guai f enesin Cnax of 1743 903 ng/ ni pCvama3/1Sv@andar d
Deviation) in 1.25 0.660 hours and had an AUC nf of 7836 3616 hr-ng/ni.
111 WD 03/088952 PCT/ US03/ 11500 Agent's Fi | geiReires RiGaice: 6280800000021

Subj ects given 1200 ng of guaifenesin as Micinex, along with 60 ny

dext romet hor phan hydrobroni de as three 20-ng doses 4 hours apart (Treatnent
B, Ref er enchydrobmatiteds awoedihingg dssern gheaurk expasi (Trénmen0fA, IRES&en&)8 ng/ nL in
1.27 0.833 hours and had an AUC " f _of 761 3398 hr-ng/ nmL. Subjects given
1200 g gualFeeREs? H°a8 p%ﬁ“’é)&b‘é&?‘??éﬁ‘tgmxpgrl §8/n in éi@g‘%‘%%%]i Badg 60 ny

dext r onet hogph h hd re ]ﬁg%r‘} ived €850 € : 2 pl asma
guai f enesi na%n&gglné{%gﬁ%%pﬁgg% |a§n : ESSSgN(e)J789 hg{gr Gg%g%ﬁ%gﬁgﬁ&p\uo nf  of
7102 2807 Mucogkirialong abitte 60 2mG dek fremethbrphkh drydebokiidet dscthRar 20vatger s

Fol | ow ng the Adm nistration.of 1%]80 Guai fenesin, as Micinex along with
60 my Dextr fﬁftshg]r B‘Hﬁﬁ WGr g“b"liﬁa?ﬁl s TSRO dRACECERR NP ARSBKLgh

Medi ci ne andugfeeGany,, 36 s Offe] P HBOANMHIOR! AVCE JPIBEG Gir-HOUT S
Later to Normal Volunteers - Treatment A (Reference) Subject Crax Tmax

AUCo_t AUC Ag/nHal fSubjetls sivesmailibme guagfentsin ghep ekhertmeitad forpitatiog/ m) (hr)

(L/hr) Mean, 17 .25 17 6 2.60.19 di an, 1545 1.00.6854. 6956 2. 27
173 5t anaabdd 05 16860388 T me 0 Gyl Ale ChiSabaRtsy d¥ur 0. 107
580 587 0. 22hcHefl & melf pasmYifendsiS (2. of W0 AgABL In $35%0br afll haliahl € 63

Guai f enesi n Phar macoki neti c_Paraneters Followng the Adm nistration of 1200

ng Quai fenééf@infé?ym?cli’rﬂ&m&i ong with 60 ng Dextronethorphan Hydrobroni de

I L g

Hydr obr om ddeboswetdorhloa lsydédhiremidehast 30t mgNdickB | Fovialilante€osgh MEdizaieent B

(Reference) and a second 30-mg dextromethorpban hydrobromide dose 6 hours later

(Treatment A, Reference), reached a mean plasma dextromethorphan Cp,y of

7946 pg/mL in 8.32 hours and had an AUCiy of 294267 hr-pg/mL. Subjects

given 1200 mg guaifenesin as Mucinex, along with 60 mg dextromethorphan

hydrobromide as 20 mg Vick’s Formula 44 Cough Medicine, a second 20-mg
dextromethorphan hydrobromide dose 4 hours later and a third 20-mg

dextromethorphan hydrobromide dose 4 hours after that (Treatment B,

Reference), reached a mean plasma dextromethorphan Cpay of 8598 pg/mL in

8.90 hours and had an AUC;;s of 339447 hr-pg/mL. Subjects given 1200 mg

guaifenesin along with 60 mg dextromethorphan hydrobromide in an

experimental formulation (Treatment C, Test), reached a mean plasma
dextromethorphan Cpax of 7483 pg/mL in 6.30 hours and had an AUC;, of

316592 hr-pg/mL.

[0284] The plasma concentrations of guaifenesin are shown in Figure 35. The
resulting pharmacokinetic data are shown in Tables 62 through 64. Subjects
given 1200 mg of guaifenesin as Mucinex, along with 60 mg dextromethorphan
hydrobromide as two 30-mg doses 6 hours apart (Treatment A, Reference),

reached a mean plasma guaifenesin Cpax of 1743 + 903 ng/mL (Mean + Standard
Deviation) in 1.25 + 0.660 hours and had an AUC;,¢ of 7836 * 3616 hr-ng/mL.

111



Subj ect Cmax Tmax AUCo_t AUC,,,f Half Life Clearance (ng/nL) (hr)
(hr*ng/m.) (hr*n /L) (hr) (L/hr) Mean 1783 1.27 7477 7616 3.19 191

Medi an 16WB 03/088955948 7268 2.77 165 Standard 808 0.833 336€3/138981500 81 90. 1
Devi ation Standard 137 0.141 570 574 0.307 15.2 Error % CV 45.3 65.5 45.1
44.6 56.9 47.2 112 WO 03/088952 PCT/ US03/ 1A&00s FilAgefatehcs: E3U3O0RRT er ence:
62808. 000021 Tabl e 64 Guai f enesi n Pharmacoki netic Paraneters Foll ow ng the
Adm ni stration of 1200 ng Cuaifenesin along with 60 ng Dextronet hor phan
Hydr obr oni dribjeatsagivex pe200TeNg adf Bodifenbsihi an MciiNo, nalbng/owiiint @k rmag -

Treatment C t) Subject Cmax Tmax AU t AUC pf Half Life O

(ngi mly - ( deipemethombat i s 30-pe e ¥ ot apa 61 Sag T 7052 7102
1.24 201 i ifc. S d 739 2805 2807
0501 100 “odvrarTan iRl a i ARGR, Syt Gy X R UR8S 1 R b or G cv 47,5

51.0 39.6 39RPFx4®33 héfrsGnd 28K A UG gbl7ab6re 380% benginat.i Swkjeass given

dext r onet hor phan are_shown in Figure ... The resultin h coki netic

data are sh@®R m§ spadbenssingss o ey ‘ﬁﬂn%gfg %’6@]“@892 El&? fgﬁt%%ﬁgﬁguai f enesin

as Muci ”ex’dég{fgﬁgt,{}\é‘gﬁhgn@l AR oiaE @Rk RGN AMest ) Yeichbd QMg pls@A Ny Vi ck's
ug

Formul a 44 iciné and a second 30- ma ext r onet hor phan_hydr obr om de
dose 6 hourgalfeesin Cox @&l et 887 nghwel.dndrdes 0.788 done and hatbath AN G ma

dext r ormet hor of 46 12386 pg/nmL in 8.32 2.88 hours and had an
AUC nf of 2{?2@@2*%?2§§3g/%&'pg/m__ Subj ects gi ven 1200 ny quai fenesin as

Muci nex [ alfangeWGhdiefetin BrmddexdetioPreimaets Fhidomwing yic rAdindsratebe 082002 g (Vi ck' s
Formul aj44 Cough Medicine, a secOndife®Gnany dextronmet hor phan hydr ohr om de
dose 4 hours | @tMercinesatbng witth§Qr o Dextromethorphan Hydrobromide as 30 mg Vick’s
Formula 44 Cough Medicine and a Second 30-mg Dextromethorphan Hydrobromide Dose 6 Hours
Later to Normal Volunteers — Treatment A (Reference)
Subject Cmax Tmax AUC, AUC¢ Half Life Clearance
(ng/mL) {(hr) (hr*ng/mL) | (hr*ng/mL) (hr) (L/hr)

Mean 1743 1.25 7730 7836 2.60 192

Median 1545 1.00 6854 6956 2.27 173

Standard 903 0.660 3578 3616 1.37 109

Deviation

Standard 147 0.107 580 587 0.221 17.7

Error

% CV 51.8 52.7 46.3 46.1 52.4 57.0

Table 63 Guaifenesin Pharmacokinetic Parameters Following the Administration of 1200 mg
Guaifenesin
as Mucinex along with 60 mg Dextromethorphan Hydrobromide as 20 mg Vick’s
Formula 44 Cough Medicine, a Second 20-mg Dextromethorphan Hydrobromide Dose 4 Hours
Later and a Third 20-mg Dextromethorphan Hydrobromide Dose 4 hours After That to
Normal Volunteers — Treatment B (Reference)

Subject Cmax Tmax AUCy, AUC; Half Life Clearance
(ng/mL) (hr) (hr*ng/mL) | (br*ng/mL) {(hr) (L/hr)

Mean 1783 1.27 7477 7616 3.19 191

Median 1615 1.00 6948 7268 2.77 165

Standard 808 0.833 3369 3398 1.81 90.1

Deviation

Standard 137 0.141 570 574 0.307 15.2

Error

% CV 45.3 65.5 45.1 44.6 56.9 47.2
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20- ng dext ronet hor phan hydrobrom de dose 4 hours after that (Treatnent B,

Ref er en

ce),

reached a nean plasma dextronet hor phan Cmax of 8598 13559

pg/ mL i n 8030/088®562 hours and had an AUC nf of 339447 85@23A1Sas/11500 ni.

Subj ects given 60 ng dextronet horphan hydrobrom de,
guai fenesin in an experinental

nean

al ong

with 1200 g

formul ati on AgmeaFilkiRafere@e: RERRIN002t eached a
pl asma dext ronet hor phan Cnax of 7483 12332 pg/nmL in 6.30 2.64 hours

and had an AUC nf of 316592 796975 hr-pg/mi. 113 WO 03/088952
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Vol unt eer s
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Cl ear ance
271074 3394&

§5eh Tl S0k R 0 oL 90T bl oy B8

8 8.90
St andar d

13559 3. 62 RelkdmrdmdR0£320 ki ¥ick&SBormula 44 Cough Medicine and a second 30-

mg dextromethorphan hydrobromide dose 6 hours later (Treatment A,

Reference), reached a mean plasma dextromethorphan Cpax of 7946

+ 12386

pg/mL in 8.32 + 2.88 hours and had an AUC;ys of 294267 = 724235 hr-pg/mL.

Subjects given 1200 mg guaifenesin as Mucinex,

along with 60 mg

dextromethorphan hydrobromide as 20 mg Vick’s Formula 44 Cough Medicine,

a second 20-mg dextromethorphan hydrobromide dose 4 hours later and a third

20-mg dextromethorphan hydrobromide dose 4 hours after that (Treatment B,

Reference), reached a mean plasma dextromethorphan Cpax of 8598

+ 13559

pg/mL in 8.90 =+ 3.62 hours and had an AUCys of 339447 * 850232 hr-pg/mL.

Subjects given 60 mg dextromethorphan hydrobromide, along with 1200 mg

guaifenesin in an experimental formulation (Treatment C, Test), reached a mean
plasma dextromethorphan Cpax of 7483 + 12332 pg/mL in 6.30 + 2.64 hours and
had an AUC,¢ of 316592 + 796975 hr-pg/mL.
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Devi ati on Standard 2292 0.612 108425 143715 1.93 280 Error % CVv 158 40.7
237 250 101 86.2 Table 67 Dextronethorphan Pharmacoki neti c Paraneters

Fol | owi ngwDhig/oge9st ni stration of 1200 ng Cuaifenesin and @®QTAI$03/11500
Dext r omet hor phan Hydr obrom de in an Experinental Formulation to Nornal

Vol unteers - Treatnment C (Test) Subject CnaxgehtiahileRefeende: RBIB 000021 Hal f Life
Cl earance (pg/nmL) (hr) (hr*pg/nm) (hr*p /L) (hr) (L/hr) Mean 7483 6. 30
253196 316592 12.6 2756 Median 2550 5.50 24730 24981 8.64 1760 Standard
12332 2 [ 6rble 6% BEiromab@mBn Rikricd58 A PaPeartera FollominSthe Admingtratipn of 18004%3 | 105240

138735 2.00 614 Error % CV 165 4@“‘@@“@239 252 91 7 128 0286]
Dextrom=t hor rPaM“ﬁWrAéWG’#?@éWQGWW ??; 3 lg‘jtqéry afi abl e
drug and F‘Pﬁ@l‘%‘l“b‘?%‘o%&dl%‘&% %ﬂ“ﬁié‘? me B P‘B“é’? a‘? ¥dé A4 YF 70%to
143% a3—bjoequi-valerdS oRPY TRNRoe s g B SO 2t

concl usilort 844 %{98 39 ?BII'SCT %ﬁgfn& 50 &%pt (l;—ffe ReE ghende:
62808. O(IU%CJQD@U"'M ehRsST Mg §3T€ PRRGIBTET Ushand7abl gt {50 CleaniM

bi oequi yahghi—t 1355 of Lng,-ooﬁ«e ETHIGHE, |VIBGSIER, [T 7 5ET QhosCmaX, AUCO t
or AUC nf—gs s dTerOB%econ i UgREe | TEeRval 573 al 1| comt ai fedisa thijn 80%to
125% DextpQagihor phan hydrobrom de in the experijnental tlabl et can be
consi delfetsRiHKEqUI GabeENT |t @469t N| 3082979 dexmassnet Hor phan hyds4sbr onyi de every
6 hours,| amg:r20 ng every|4 hours in terjms_of Q“erX, AUCo |t or AUC nf as
t he 90%|comtvdenice iisd er yal s4arelcon2Rined @6thin 7808t01148% Exanple 20
[0287] To determne the relative bioavailability of guaifenesin and
dextronet hor phan from an experinental nodified release formnmulation
cont ai Ni[TRLpieB0 DaxEkRinbEhiE Phain@ BbnclENak R RE Fhlwplaie Adahdiawiongf RbEmg dnsunpt i on
of a high fat neal was conpared tGaifemdsihowi ng an overni ght fast in nornal
vol unt e% rs an egMuwinex along with 60 mg Dextromethorphan Hydrobromide as 20 mg Vick’s
Formula 44 Cough Medicine and a Second 20-mg Dextromethorphan Hydrobromide Dose 4 Hours
Later and a Third 20-mg Dextromethorphan Hydrobromide Dose 4 Hours After That to Normal
Volunteers — Treatment B (Reference)

Subject Cmax Tmax AUC, AUC;¢ Half Life Clearance
(pg/mL) (hr) (hr*pg/mL) | (hr*pg/mL) (hr) (L/br)

Mean 8598 8.90 271074 339447 11.3 1920

Median 2470 7.75 31698 31978 7.11 1374

Standard 13559 3.62 641451 850232 11.4 1655

Deviation

Standard 2292 0.612 108425 143715 1.93 280

Error

% CV 158 40.7 237 250 101 86.2

Table 67 Dextromethorphan Pharmacokinetic Parameters Following the Administration of 1200 mg
Guaifenesin
and 60 mg Dextromethorphan Hydrobromide in an Experimental Formulation to Normal
Volunteers — Treatment C (Test)

Subject Cmax Tmax AUC AUC Half Life Clearance
(pg/mL) (hr) (hr*pg/mL) | (hr*pg/ml) (hr) (L/hr)

Mean 7483 6.30 253196 316592 12.6 2756

Median 2550 5.50 24730 24981 8.64 1760

Standard 12332 2.64 604557 796975 11.5 3530

Deviation

Standard 2115 0.453 105240 138735 2.00 614

Error

% CV 165 42.00 239 252 91.7 128

[0286] Dextromethorphan hydrobromide is widely recognized as a highly variable
drug and therefore one can consider confidence interval width of 70% to 143%
as bioequivalent rather than the classical 80% to 125%. In conclusion,
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| abel , single dose, random zed, 2-way crossover study was conducted in 36
subj ects. [0288] The subjects were random zed and pl aced into one of two

t r eat mentworosogs9s2 Treat ment A received a 1200 ng guai f en@€iTrusasthsé® ny
dextronet hor phan hydrobrom de with 240 nL of water after an overnight fast
(Reference). Treatnent B received a 1200 nygaguselik &afesnas: @RA3.000021

dextronet hor phan hydrobrom de experinental tablet with 240 ni of water
within 30 minutes after the begi nning of the consunption of a high fat
meal (Test)guaifbiesia iatheaexpéridmtal watdétoist clbmtywbmequivslest t¢ 6289 Bt ood (7 ni,

sodi um heparin anti coagul ant) obt at

Pre- dose, d?ﬂiere@w?@’f“oinexil%teﬁﬁs Ogcm«;’ g@%%ﬁ or éﬁ‘gﬁ 35?‘? &q% Cgli%‘ienﬁi 36, 48,
72 and 96 t,fo be tehal $poe | e85 f or DeNabhemesphan and

dext r onet ho?%h\;aﬁs ga%g f/tgl Egnvﬁn be 280 nl). Subjects given 120 of

guai f enesi rhydribréfidegn atmnpenmemat ph}ahcmyw ahssiefeddioaguiileak pehdthrent al

formul ati on foI |.ow n Tr eat nent reached a
mean Cna, otV B8 485t E%Afgt?f eev&{y ﬁﬁa‘“& R@mg%(lgrglgﬂg?@}ﬁﬁ - ng/ L.
Subj ects gi M%éfm%%@@mn;g Achoq'éaAfng%s the@0% &ShfiMEnctEXteraNR ik cophmed

hydr obrom de follow ng the consunption of a high fat neal (Treatnent B,

Test) reachiglingOfetanl48fmx of 1825 ng/ L (98.0% of that of Treatnent A) in
2.93 115 V\E 03/!0§§952 PCT/ US03/ 11500 Agent's File Reference: 62808. 000021
hour s (2480,l of Treatnent A) and had an AUC;,,f of 7093 hr-ng/nL
(92. 9% ofjp3878troof ddieaainaenther) relp@R90bicAuhilability gbf engualfensin  and

dext r onet hor phan hydr obrom de and 1200 i.n an_experinment al

f or mul at i ondexgpmethionraadrosy ap %@ﬁ*ﬁnep%fnw%{ ‘F%éﬁfle%%nrﬁe)rsli&u At} EREARIEE reached a
mean dextropeh g?%fetﬁggagﬁg)ﬁeﬁfrorﬁgﬁgx%g%{)ﬂfu@wéﬁé‘th@ -Baspptch @nchiaghtan AUG " f

of 466518 hr- cts given ext r onet hor phan hydr obrom de and
1200 ngy guaintsinesidoniparegino feb@emi me miveinight fast innomrl ypluateetstia apsnsunpt i on

of a high fat neal (Treatne Test) reache or phan
Cmax of 1278belpgmgie éi%“e%%%fftlh%ﬂv Tyay ﬂ%é?‘f?érﬁ? ‘f&ﬁ Vi %’“g‘ift“hdo tég( 104% . of
that of Tre e A) and had an AUCL"f of 472064 hr-pg/nl (117% of that of
Treat nent A). [0291] The plasna concentrations of guaifenesin is shown in
Fi gure 370288i&hersebjatisiwege pivdomizediand @ldced dip #ne f o fisaienT 8BS 68
through 70. Tr%lé{ttr)lllen% A received a 1200 mg guaifenesin and 60 mg dextromethorphan

hydrobromide with 240 mi of water after an overnight fast (Reference).

Treatment B received a 1200 mg guaifenesin and dextromethorphan
hydrobromide experimental tablet with 240 mL of water within 30 minutes after
the beginning of the consumption of a high fat meal (Test). There was a 14 day
washout between doses.

[0289] Blood (7 ml., sodinm heparin anticoagulant) was obtained at the following
times: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 24, 36, 48, 72
and 96 hours post dose (the total blood loss for guaifenesin and
dextromethorphan analysis will be 280 mL). Subjects given 1200 mg of
guaifenesin and 60 mg dextromethorphan hydrobromide in an experimental
formulation following an overnight fast (Treatment A, Reference) reached a
mean Cpax of 2030 ng/mL in 1.61 hours and had an AUC;y¢ of 8128 hr-ng/mL.
Subjects given 1200 mg of guaifenesin and 60 mg dextromethorphan
hydrobromide following the consumption of a high fat meal (Treatment B, Test)
reached a mean Cpax of 1825 ng/mL (98.0% of that of Treatment A) in 2.93
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gi ven 1200 ng of guaifenesin and 60 ng dextromet hor phan hydrobronide in an

experinental formulation follow ng an overnight fast (Treatnent A,

Ref er encewo mpsohed a nean Crax of 2030 882 ng/nl (Mean PETASAHILH00

Deviation) in 1.61 1.15 hours and had an AUC " f of 8128 3497 hr-ng/nL.

Subj ects given 1200 ng of guaifenesin and &@niuFildBxbreorsLidOphan

hydr obrom de in an experinental fornulation after the consunption of a

high fat neal (Treatnent B, Test) reached a mean Cmax of 1825 789 ng/nL

§g8t 0%; 4T10 hag/psqmg%abf @rfjat o'ri]'r”ﬁaatmnt A))andnha@l 88 AUCHA0hd0Y%s hi-pa/8% 164% of
at o r eat ment an ad an AUC "f of 7093 2787 hr-ng/nL (92.9%

23.6% of t K3d 9%"—’&?@&??&%‘“&}&)‘“ Tabl e 68 Quai fenesin Phar mgacol i get i C

Par At o[ pofPSLGUD P TR EEHLAB A LARGORBmIRIahfICIEN) Mg and 60 ng

Dext r omre in an Experinmental Formulation to Nornal
Vol unt eer s glﬁ@llfémmngn am (}pmemrghtal Hasmulatign efllesing soy ReFEREWC 5t Subj ect

Cmax Tnax AUCo |, e. Cl ear anc [ mL

(7 gr7 *9% r971_)1 (ZFFF@me(IL/%r }’\f} {2% &) Aoy 3 %ﬂé@g ‘[1515.% ((3"2) ﬁ@??% 17%30 1.5
{

0 108 508 ARG 6 R e Ay R T o 2y 116 v

03/ 088952 RAF/ US08MdAbePhanghydrobromidee Rl ek2Rcang 62BHENGHN0IA. #Abl e 69

Guai f enesi n _Phar .C then f
my CGuai feﬁég?rﬁng%ﬁ@%g@u O%@?rﬁgésrre?r{%or gﬁé%ig%g%gbr om gT fgr?&téénrﬁ%ggr ?rreﬁiz g?
For mul at i onrdsg rBitheala r}{édnttr&aafr@mefmﬁﬁ Cnrahef mﬁgmanc(mz% of thitghi Fat Meal

- Treatnment B (Test) Subjec Hal, f
(ng/ mL) ( hr?reétmeﬂhé%) L 76 hpqur{Wr?ﬁ)of tbf@F 5>f T{%aﬁ?‘jm Ar)@&ﬂ hfé?%&‘é}‘ggao’fg%a%gs

0115 60, s VPR REPPRL TGS MER OG0T, 50 oo 0 T4 2TE8 2T

[0291] The plasma concentrations of gua1fenes1n is shown in Figure 37. The
resulting pharmacokinetic data is shown in Tables 68 through 70. Subjects
given 1200 mg of guaifenesin and 60 mg dextromethorphan hydrobromide in an
experimental formulation following an overnight fast (Treatment A, Reference)
reached a mean Cpax of 2030 + 882 ng/mL (Mean * Standard Deviation) in 1.61
+ 1.15 hours and had an AUCjy of 8128 = 3497 hr-ng/ml.. Subjects given 1200
mg of guaifenesin and 60 mg dextromethorphan hydrobromide in an
experimental formulation after the consumption of a high fat meal (Treatment B,
Test) reached a mean Cpax of 1825 + 789 ng/mL (98.0% + 40.3% of that of
Treatment A) in 2.93 + 1.44 hours (248% =+ 164% of that of Treatment A) and
had an AUC;,¢ of 7093 + 2787 hr-ng/mL (92.9% =+ 23.6% of that of Treatment

A).
Table 68 Guaifenesin Pharmacokinetic Parameters Following the Administration of 1200 mg
Guaifenesin
and 60 mg Dextromethorphan Hydrobromide in an Experimental Formulation to Normal
Volunteers Following an Overnight Fast — Treatment A (Reference)
Subject Cmax Tmax AUCy, AUC;¢ Half Life Clearance
(ng/mL) (hr) (hr*ng/mL) | (hr*ng/mL) (hr) (L/hr)
Mean 2030 1.61 8107 8128 1.15 172
Median 1760 1.5 777 7789 1.04 154
Std. Dev. 882 1.15 3485 3497 0.356 65.7
Std. Err. 151 0.198 598 600 0.0611 11.3
% CV 43.4 714 43.0 43.0 30.97 38.1
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% CV 43.2 49.1 39.4 39.3 13.5 31.9 Table 70 Ratio of Guaifenesin
Phar macoki netic Paraneters Follow ng the Adm nistration of 1200 ng
Guai f eneswp 0a/08898D ng Dextr omet hor phan Hydr obrom de After PCRAISGYNS0H0TPL i ON

of a H gh Fat Meal

Conpared to that Follow ng an Overnight Fast (%

Subj ect Cmax Tmax AUC ast AUCt ot thal f C eana¢ceFilee&ren&862808200@292. 9 92. 9

79.5 114 Median 89.8 250 88.9 88.3 79.5 113 Std. Dev.
6.92 28.1 4.07 4.05 3.33 4.60
[ 0292] The plasnma concentrati ons of dextronethorphan is

23.6 19.
25.4 24.

4 26.8 Std. Err.
4 23.5

shown i

71 to 73.
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Dext r omet hor phan Phar ITB.COkI netl o Par arret ers Fol | ow ng t he Admi nistration of
60 ng  Desxhy gore! BStio Wz (A A R IEmLA b 1500
Experi men 5‘?16@6 arfruIOfl lilag?’]ne haﬂgwkm\%{% ﬁdlﬁlér{%rgerg E%P?Fo%ng an Overnilght Fast
- Treat rreq, Reley rﬁé‘ﬁ&} W m-ﬁg@fteﬂé@ms of a frightadk fedii |f €
d ear ande ?’1§ m) (hrﬁyﬁﬁ&mp@ﬂﬁm%n&mWw@QWaﬁgm@@&¢7 L/hr) Mean 14722 6. 23
372897 4606 L3788 &ad3 | Medman Chast0 [33496034[L34th&f 52| 1QA&FanceSt|d. Dev.
15966 3.[55vhald3lZy/ 9204 12. 81833”2 9319d Ere292738 07909 129180 169304 2. 19
575 Median 89.8 250 88.0 8823 79.5 113

Std. Dev. 403 163.7 23.7 23.6 194 26.8

Std. Brr. 6.92 28.1 4.07 4.05 333 4.60

% CV 411 66.0 25.6 254 24.4 235

[0292] The plasma concentrations of dextromethorphan is shown in Figure 38. The

resulting pharmacokinetic data is shown in Tables 71 to 73. Subjects given 60

mg dextromethorphan hydrobromide and 1200 mg guaifenesin in an

experimental formulation following an overnight fast (Treatment A, Reference)
reached a mean dextromethorphan Cpax of 10722 + 15966 pg/mL in 6.23 + 3.55
hours and had an AUC;,s of 466518 + 987204 hr-pg/mL. Subjects given 60 mg

dextromethorphan hydrobromide and 1200 mg guaifenesin in an experimental

formulation after the consumption of a high fat meal (Treatment B, Test) reached
a mean dextromethorphan Cyy of 12757 + 17914 pg/mL. (132% + 69.8% of that
of Treatment A) in 5.74 + 2.27 hours (104% =+ 43.4% of that of Treatment A)
and had an AUCjy of 472064 % 977485 hr-pg/mL (117% = 61.5% of that of

Treatment A).
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% CV 149 57.0 202 212 92.7 143 Table 72 Dextronet hor phan Phar macoki netic
Paranmeters Followi ng the Adm nistration of 60 ng Dextronethorphan

Hydr obr omwvoe3ass$s1200 ng Cuai fenesin to Nornal
Consunption of a H gh Fat Meal

AUCo t AUC nf Half Life C earance

Vol unt eer s PATE03/1150 Cons
- Treatment B (Test) Subject Cmax Tnmax

(p /L) (Agene {1k Rppedek:)c24dsntggl mL) (hr)

(L/hr) Mean 12757 5.74 381391 472064 13.5 2246 Median 3470 5 37515 37808
7.98 1174 Std. Dev. 17914 2.27 753249 977485 13.3 2905 Std. Err. 3028
0. 384 12} 32dlel/6 TX2BonRth8:pi Ph&rmnfvkifefiO PBSnefrsTOBo v AEAhOBinGnish@@on o élahe ¥3 Rati o
of Dext r pnebdinenptiamhdaxdrbrooids mdtl2Q) nRL{fuaifmesaris aiFExpérowptaldotrhiéatiddni ni st rat i on
of 60 ng_Dextr H Vojyniaess Halletvirgan Shypraight s — P ARefredesin Affer the
Consunpt | ofubTt a| Hi Blﬁax Fat Mea qtonﬁélped o A¥Gr FbiHakifagl &fearancsr ni ght
Fast (% |-Subject o (jeg/mLy '-(*W‘?g@_l:f)f ar ahedMpan 132 104
118 117 baMeimogl WUd2 on 110 £ 200 |1 G0 14RONG 4 1A% nol, 738 o 3™y 67
61.5 18 Median +£|T36v2 ey 406§47 I~ m Ef' 40y kb &20/ PLL@ 9-41.9 52.8
PRI S P57 176t A 03 0 £
absorpti pn A :Vr{ju?.i fqlggai IT5E,161 e tégfa i"ITgI"E(l;f et 13 T |C|i~.-;{3i s—an ef f ect
of food on te—of—absorptiomof —dextromethorphan—fronrthe
experi rrental tabl et forrrul ation (a small Increase in the rate of
absorpt| absornfln Xmln 21 fn’)O/Il To
det ermi np ??@Z Pty ford ﬁ!@é’@%ﬁgfca fla;gfoﬁygﬁ IS Y R AR gE G0 B bt hor phan
froman ex er‘althr()err%? mip &H‘D e f,[ i i t Ko tlale?lrlsn "ot h
! P "ORbundpidh of £ B Me Tie %19'%(’1388 9 .

gual fenep“l_@nﬁlg([g ex*élrngpel norﬂﬂé;pn Weg eONTPar ERpED T ETERHHEe FyELfemesin and
dext r omet hor phan pl@qlqgt [ r\(hlljuorﬁ hr*ygfngpﬁ e(ﬁlr*§g/rm bpefyl abel ,ayl tiple-
dose, rapfdemhzed] $2May- ar 03SAaver seixdy S7geMduct edsisn 3p su4B) ects. 118
WO 03/ 08B9dZaiBCTI USEH36 11500 Agent ™ s7shs T e[Refseg ence: 7R808| 000921 | 0295]
The subj ectsl. metr ¢ nandoni|zed.zand |pl7azed | ntog74eme of tihsee frembnmeni groups.

Std. Err. 3028 0.384 127322 165225 2.3 491

% CV 140 39.6 198 207 98.5 129

Table 73 Ratio of Dextromethorphan Pharmacokinetic Parameters Following the Administration of

60 mg Dextromethorphan Hydrobromide and 1200 mg Guaifenesin After the Consumption of a High

Fat
Meal Compared to that Following an Overnight Fast (%)

Subject Cmax Tmax AUC, AUC;¢ Half Life Clearance

Mean 132 104 118 117 98.6 100

Median 124 100 106 106 100 94.4

Std. Dev. 69.8 43.4 62.2 61.5 18.8 35.6

Std. Err. 12.0 7.5 10.7 10.5 3.22 6.10

% CV 52.8 41.9 52.8 52.6 19.0 35.7

[0293] In conclusion, there is no food effect on the absorption of guaifenesin from

the experimental tablet. There is an effect of food on the rate of absorption of

dextromethorphan from the experimental tablet formulation (a small increase in

the rate of absorption) but not on the extent of absorption.

Example 21

[0294] To

determine

the

relative

bioavailability

of guaifenesin

and

dextromethorphan from an experimental modified release formulation containing

both guaifenesin and dextromethorphan was compared to reference guaifenesin

and dextromethorphan products in normal volunteers an open-label, multiple-

dose, randomized, 3-way-crossover study was conducted in 36 subjects.
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G oup 1 received a 1200-ng control | ed-rel ease guaifenesin product (Micinex)
pl us 60 ng of dextronet hor phan hydrobrom de (adm nistered as 30 ng every 6
hours) wiwb 034889t of water after an overni ght fast, and &garusod2ishour s

| ater for 11 twelve-hour dosing periods (Treatnent A Reference). Goup 2
received a 1200-ng controll ed-rel ease guai f dwews hlegRefduct 6280800000 x) pl us
60 ng of dextronethorphan hydrobrom de (adm nistered as 20 ng every 4
hours) with 240 nL of water after an overnight fast, and again 12 hours

| ater for [4295 \Wélle\ﬁébw%merfd@gdwglzg@and)pllgchnm@mnmftth@e tﬂ@ﬁm@gm@ps G oup 3

recei ved an t r IIed | ease tabl et .cont

guai f enesin aggél% Brg%%eg gb@trpgrrg?tﬁ% SR a%ey%f‘}ab%{;‘%?rlﬁ e EM%&B‘%

wat er after glas eaeﬂiglbg&ﬁxtroha&forp@mdayagﬂjr@nik@ (h@tinsstdrad ag 30 adg dviery el Ve hour
dosi ng peri ods (Tr eatnment C, Test). There was a 14-day washout between

doses. [ 0296fouhonidh £40 L, 0f§%¢fmﬁeﬁ ap averRiZhAfash 6ag ag%mtl,q heyes latst farned at
5 Pre- AM
Lhe Tol | ow ng; nbdifBou Rbink F§Jrfbdé\34£%9&1g§§1t @R{f EhENMGARRS RIGLERY S Pre-

dose for all hree treat gro jects wer e

bl ed at: PretIdfsmg cdhtblledrélénse lgualfehesi?, pr8du04 (Mucifex) 6plas 6 fg of, 7.5, 8,
9, 10, 11, 1 14, 16, 24, 36, 48 72, .and 96 hours post dose. Treatnent B
subj ect s wer &exoaigthorphap, hydaefiremidy gdmingstorsd as 20 mg every # hoprsywith 4 75 5

5.5, 6, 7, 824(f3rni’ ofebva%éh af@:r af overnidht fagsg-’an%%galﬁziﬂ Hefdirs lage?‘ ’fcc)ilspl twikllye-72 and 96

hours post dose. 6, Treatnment C 'su cts were re dose,
0.5, 0.75, 1hout. Epmﬁg @;nods Blre@@me8; B0 Re:f&pnde% 1Group4 3 36ceived, an2 and 96

hours post dose. e total od 1o for guai esin a dext t hor phan
anal yslos was ’%’ﬁg 1?? %ﬁ%ﬁeet@f’]gt P I%Z@Bnﬁlgogu a5 ARd o ﬁe
Mici nex, al omg o\ﬁﬂdéﬂr&ﬁetﬁﬂphﬁﬁhﬂ drObmHiQY WHRD4G YT 60% 98t Secran Me&@g mg doses

6 hours apart (Treatnent A, Reference), reached a nean steady-siate plasna
guai f enesi n TeaaRndrgainds howy hterifor 11 prelvohpsr ddsing partods |(Fesatrdos &€, ( 121

hours after f /5.5 ng/nL, a CAVE of 631 ng/niL
and an AUCstié% yrlL § Wgs E}SF%E%B‘%%S}I%H%& een‘io jects gi ven 1200 ny of

guai f enesi[o29%%63 Bbed (17emL 3bditg hdphtin aﬁumgumﬁo}twaarmﬁmécphwamewmm on de as
three 20-ng doses_4 hours_ apa (Treatnment. B, Reference), reached a nean
st eady- st at elBFRdA Bférfer@%sFrP@hﬁ)P 1AM dgse m@l@aW@P%A@éQQ@ZfOf all

T LS 8 5k AR 15 AU N0 LR 080 ot
ng/ m., a CAVESO.78%18 1@2:‘&. 406,85, AISSTeadys,st, 40l loﬂ2 714@36}114, 36, 48,
72, and 96 hours post dose. Treatment B subjects were bled at: Pre-dose, 0.5,
0.75,1,15,2,3,4,4.5,4.75,5,55,6,7, 8,8.5,8.75,9,9.5, 10, 11, 12, 14, 16,
24, 36, 48, 72 and 96 hours post dose. On Day 6, Treatment C subjects were
bled at: Pre-dose, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 24, 36, 48, 72
and 96 hours post dose (the total blood loss for guaifenesin and
dextromethorphan analysis was 588 mL).
[0297] Subjects given 1200 mg of guaifenesin as Mucinex, along with 60 mg
dextromethorphan hydrobromide as two 30-mg doses 6 hours apart (Treatment
A, Reference), reached a mean steady-state plasma guaifenesin Cpoy of 1935
ng/mL in 1.27 hours after the last dose (121 hours after the first dose); had a Cpyy,
of 75.5 ng/mL, a C,ye of 631 ng/mL and an AUCgeady stae Of 7540 hr-ng/mlL.
Subjects given 1200 mg of guaifenesin as Mucinex, along with 60 mg
dextromethorphan hydrobromide as three 20-mg doses 4 hours apart (Treatment

B, Reference), reached a mean steady-state plasma guaifenesin Cyax of 1938
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ng/ mL. Subjects given 1200 ng guaifenesin as an experinmental fornulation,
al so containing 60 ng dextronet horphan hydrobrom de (Treatnment C, Test),
reached awpwanssysrady- state plasma guai fenesin Cnax of 17@0TA0s1SHn 1. 35
hours after the | ast dose (121 hours after the first dose), had a Crain of
18.2 ng/nL, a CAVE of 601 ng/nL and an AUCStAserd’y Fit Retfezencd: 62803&00021- ng/ ni.

[ 0298] Subjects given 60 ng dextronet hor phan hydrobrom de as 30 ng Vick's
Formul a 44 Cough Medicine along with 1200 ng guai fenesin as Mici nex and a
second 30- ngnglenkt hn@réi&bomaiﬁtehmrlaﬁrctmt 42 ldones eftewthe Sirktadase), (Adeat nent A,

Ref erence), fpeac as d onet hor X of
17960 pg/ mL trin 5’?3’% A e %l%éh? Jod a@l%@ﬁ%tﬁw §atea?f2?5§ ﬁmaf i rst
dose), had ﬁ%/fan nsmﬁjeé@%ﬁl&npgmimgag&ﬁ‘éﬁesgf asl ad @& pHrahsialefEmartioyCSt eady
state of 181904 hr-pg/nL. Subjects given 60 ng dextronet horphan

hydr obr omi deala@ cohipmin2 00 my destemedprpiias kiydrgbsemidea(entmenigh, IT@G‘DCl ne four
hours apart, al.ong wth ( ualf as ex, (Tt egt
Ref er ence), ?eg it %jnéearrlreséerjla%y St agPasmga%ual eggnngmﬂ‘e?(t I‘Ode';P %/8%‘1) aq x of

17251 pg/ mL héurd.aBdr fHeUNast atﬁsfee(rltherd afsér tﬂl@sﬁfrst( d43%),head 58 @f;f ef 18/2e first
dose), had a Cm.n of 11018 g_’ﬂe a CAVE of 14097 gg/rrL and an AUCSt eady

state of 169980 ha (g 001 gg é’tl%a‘g%te@ﬁstate B&Ehor phan
hydr obr om 0 eﬁl%%I PO
(Treat nent[g%ﬁ%bie)%g $1g&1;(:%5’g5 rrear?ﬁ}se?g)a st at e (ggsrarga 39 g”{/?ctk shor phan

Cmax of 1721B0mgﬂaﬂﬂ4l(]mu§1 Mrdiving sloag tvth mem@gmmﬂmsm a$ Mikideauand aaf t er t he
first dose), had n of 978 pg/.m_, a CAVE 14609 /L anpd an
AUCSt eady st %ﬁcgn‘é)go goﬁ}ejhgﬁ’ %%'[iglf’é@l“d‘? ﬁ?gg %@n@pgﬁtma% ns of
guai f enesin R&ﬁre%'@ér’)"\”}eédhe&' JUh&mn %a@ﬂgatéo lasrﬁb%&ﬁéhhhfh'oﬁ%aﬁh@r ”a&iok' netic
data are shown i1 n Tables 74 through 76 ects given 1200 ng o

guai f enesi n AP pgmbxn Sé)BéwgrSvaftChﬂ@GaslrgO@e&fZﬁ bows hﬁﬁlmharﬁlrstldpsﬁ)olmdom de as

two 30-ng dos apart (Tre t A Refere rea mean
Steady-state ‘Sfman el TSP GBI Ry nedish R 2 RE eoe 013810 554
hours after fhh ssub}@ﬁ@ {vén 50 rhgldéﬁtr@ﬁétﬁérphﬂﬁhyca@bro@ﬁa@hs tHiegl2@ Cmin  of
75.5 73.9 ng/ a CAVE o 631 212 ng/nL and an AUCsteady state of 7540

120 WO 03/ ossrgaf@smrfi Ysddy Yomowa ‘AdepnehsMericinerepe bewis epagogors 906021 2570
hr-ng/nL. Su (R)C{@n ;%,Ylgﬁ‘ %@% ulhe KH &gegf R%?eréﬁ&%b E&‘che&'aofﬁga"‘“h 60

mg dext r omet horp rom e as 0Sseés our’s apa
(Treat nent BsteddBfeateptRina dee&omemo@hmma§bﬁﬂmﬁiqig&hh iplse&inkowgsiaftérenesi n
Cmax

the last dose (126 hours after the first dose), had a Cp;, of 11018 pg/mL, a C,ye

of 14097 pg/mL and an AUCscagy stae Of 169160 hr-pg/mL. Subjects given 60

mg dextromethorphan hydrobromide and 1200 mg guaifenesin as an

experimental formulation (Treatment C, Test), reached a mean steady-state
plasma dextromethorphan Cpax of 17213 pg/mL in 5.10 hours after the last dose
(125 hours after the first dose), had a Cpy, of 10978 pg/mL, a C,: of 14609
pg/mL and an AUCgieady state Of 175309 hr-pg/mlL..

[0299] The plasma concentrations of guaifenesin are shown in figures 39 and 40.
The resulting pharmacokinetic data are shown in Tables 74 through 76. Subjects
given 1200 mg of guaifenesin as Mucinex, along with 60 mg dextromethorphan
hydrobromide as two 30-mg doses 6 hours apart (Treatment A, Reference),
reached a mean steady-state plasma guaifenesin Cpax Of 1935 + 746 ng/ml at
121 + 0.854 hours after the first dose (1.27 hours after the last dose), had a Cy;,
of 75.5 £73.9 ng/mL, a Cyys of 631 + 212 ng/mL and an AUCseady stare Of 7540 =
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of 1938 637 ng/mL at 121 0.463 hours after the first dose (0.850 hours
after the last dose), had a Cnn of 59.6 51.9 ng/nL, a CAVE of 618 205
ng/ mL andwOan/0#9Est eady State of 7403 2474 hr-ng/ nl. Subjpeatisogiiasen 1200
ng guai fenesin as an experinmental formulation, also containing 60 ng

dext ronmet hor phan hydrobrom de (Treat ment C, AgesdBile Referarch:esdsid.onadan
steady-state plasma guaifenesin Crax of 1780 633 ng/nL at 121 0.864
hours after the first dose (1.35 hours after the |ast dose), had a Cm n of
18.2 18.3 mngfiotrn ?/n@AVﬁﬂijéctﬁgﬁlen 126@ npdiduadentsanasAdeSnen djorgtwitle of 7138
2268 hr-ng/nlL. Table 74 Steady-State Giaifenesin Pharmacokinetic Parameters
Fol | owi ng t 168 Mnﬁleﬂf@fﬂemno@ reRgmIGRy 2HHFY SR8 (0588 MU P ®Yery 12
Hours for r %qpaﬁi@h 0 g Vick's
Formul a 44 év%aéﬁ ¢ g{reg&?%@) ?gé%ggggh% %@%tw {aglﬁ?eers e(§ﬁl'§i'er3eat ment A,
Ref erence) Sifl1pag t- 630G/ /mraail 2l €0ed63ThaurCaftes tiayfirsv@ose (mri@ut_szaftﬁllz (hr-

129 631 gsg’tgéwsé»&“% s AR 4% 5150288 6 G of ST Al B 38857626

3.07 Std. B4 27U 5641 6 8B e@ts]gWenhZZ)@ m faawsin Std. 441
12.7 128 0. %‘Z‘é&gégﬁ yétat%4 1149 0. 026 6 217 Efror 34. 1 97. %/%éé 6 0.704 33.7

19.0 115 55.8 4 7&GperiMaithle fm&mﬂ& avptadineg fEhaag Mephamaheaiirhet i c

Par anet ers Fol.l gwi ng, t m ni tr on_of ,120 Muci nex

Fvery 12 todperdtiynite Bl Loy’ St dt: RS prar A oreEe e as 20

ng Vick's F%dﬂfb&sﬂﬂcn%mfm@o Hcm&l mgazmm BolNerafiat thedirstrdaser s

(Treat nment Ref erence) Subj ect Tmax Caver ag 60@ %SwW ng
/

05 65, 6 Mhaa e, ﬁg’lﬁ*‘t)dfﬁﬁél}'a%g’“‘“ﬁ lealog e V?Pilo 151 603
294 3173 0. z‘%‘tg%&% %F‘g.}ﬁ‘}%ﬁygﬁ?%@zgg‘@g%gﬁgg@%z 8948 0.164 1.36 Dev.

Std. 424 8.90 109 0.079 35.2 12.4 1535 0.028 0.232

Table 74 Steady-State Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin as Mucinex Every 12 Hours for 11 Doses and 60 mg Dextromethorphan
Hydrobromide as 30 mg Vick’s Formula 44 Every 6 Hours for 22 Doses to Normal Volunteers
(Treatment A, Reference)

Subject | AUC, Chin Crax Tinax Caverage %Ptf | %Swing Lzl Tin

(hr- | (ng/mL) | (ng/mL) | (hr) | (ng/ml) | (%) (%) (hr™) (hr)
ng/mL

Mean 7540 75.5 1935 122 631 296 5828 | 0.270 3.11

Median 7366 59.0 1910 121 614 297 2962 | 0.226 3.07

Std. 2570 73.9 746 | 0.854 212 56.2 6702 | 0.151 1.26

Dev.

Std. 441 12.7 128 | 0.146 36.4 9.64 1149 | 0.026 | 0.217

Error

% CV 34.1 97.9 38.6 1 0.704 33.7 19.0 115 55.8 40.6

Table 75 Steady-State Guaifenesin Pharmacokinetic Parameters Following the Administration of
1200 mg Guaifenesin as Mucinex Every 12 Hours for 11 Doses and 60 mg Dextromethorphan
Hydrobromide as 20 mg Vick’s Formula 44 Every 4 Hours for 22 Doses to Normal Volunteers
(Treatment B, Reference)

Subject | AUC, Crain Conax Tinax Caverage %Ptf | %Swing I—'z1 T

(br- | (ng/mL) | (ng/mL) | (hr) | (ng/mL) | (%) (%) (hr) | (hr)
ng/mL

Mean 7403 59.6 1938 121 618 313 7215 | 0.269 3.22

Median 7230 36.1 1910 121 603 294 3173 1 0.227 3.05

Std. 2474 51.9 637 | 0.463 205 72 8948 | 0.164 1.36

Dev.

Std. 424 8.90 109§ 0.079 35.2 12.4 1535 | 0.028 | 0.232

Error

% CV 33.4 87.1 329 | 0.383 33.2 232 124 61.0 42.1
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Error % CVv 33.4 87.1 32.9 0.383 33.2 23.2 124 61.0 42.1 121 WD 03/ 088952
PCT/ US03/ 11500 Agent's File Reference: 62808. 000021 Table 76 Steady-State
Guai f eneswp oBlossvsncoki neti c Paranmeters Fol |l owi ng the Adm micItusas/isno of
1200 ng Guai fenesin and 60 ng Dextromet hor phan Hydrobroniide in an
Experinmental Formulation Every 12 Hours f orAgkid’sBiskserénoe: begogmdoodol unt eer s
(Treatment C, Reference) Subject AUC,, Cnmin Crax Tmax Caverage %tf %Bw ng
LZ TR (hr- (ng/m) (ng/m) (hr) (ng/m) (A (%A (hr t) (hr) ng/nm Mean
7138 18.[2 Tap(36 Preadyetyte GuoifenssipPh8rgcakipatic PagieterhEdipwing 68 82miidrafionlof /0| 121 583
291 10240180 pgPuaifepepin g} 9 meTrpigomphophay 3ydgbrgside in @OEEiRentl BERuIPoA 77 0. 832
Dev. St d-—395-3.2(%Y kxlfours ford hDasos g NernahVoleppegrs (lrepamentC, Raferengey r or % Qv 31. 8
101 35. § VY2 ki 3‘?(:’3 799\‘%:1&41 1Tm4372cu;e ao?jthh%S @bz cdndentr at i ons
of dext rjomet hor ghan |af oA Ph| fPgur & an® |42Phe Greks | frhg
phar mac %é&ﬁi T ¢t dTJﬁ.za{luvwg- —T; pires g@thﬁgﬂz- gh1472?5 ngij?hjecf gi ven 60
g dext iy éfegga{l, B 3 S V1 I AT VT W B2 A g -
.St LR @@y TEEEST N VoG- Tex &G SeEP -
dext r omgtoer phan hycroglr gm’ deg%i%sedbgg&:hour g®l at%es'r2 (T%%g?h;oh & A, 0 ference),

4 =20

reached |@wrean siwady- S@tje phasim. @eXT T oaRINorRNam AKX ¢xf31 |17 28 37537
pg/ nL at|Ek26 |2.94 Hours dfter the fifst doge (5./03 houfs affer tlhe | ast

dose), HaelC¥ Cnin.8of] 11849 2801 opaZ L, 3a4QAVESqT 16 4883495609/ Nl and
an AUCst eady state of 181904 400226 hr-pg/ni. Subjects given 60 ng
dext romet hor phan hydrobrom de as three 20-ng doses of Vick's Formula 44

Cough Med0300}elhé phastiascoapaitiationy SMExWonbthbAMn B Gbwaudiffanasiimmgs Mici nex
(Tr eat ment Ref erence), reached a nean steady-state pl asna

dext r omet hofphamecisating pharpmeokigetiss datg grerishown in Jgbles. 773 thoughs7%f t er t he
first dose §m,

9 hAULS 6Bf Clttipn of 11018 26007
pg/nl, a CAVE o h§409‘? 3%@59E%§?Ar%§ﬁé‘ﬁg9‘§?yﬁfﬁ%g&eﬂaaﬁy "J"Sstjé][1 én%f\;l’fg§160402449
hr-pg/ m.. Bubjuzé4 CoigleMeaRingg alday ithmE00anp padifehyds adMwie aand 1200 ny
guai fenesin__as experinmental f ?]r nul ation (Treatnment C,_ Test), reached a
nean st ea dys_egfnéd[ g&-mg extromethorphan hydrobromide dose 6 hours later (Treatment A,

Reference), reached a mean steady-state plasma dextromethorphan Cpay of

17960 + 37537 pg/mL at 125 + 2.94 hours after the first dose (5.03 hours after

the last dose), had a Cpin of 11949 + 28101 pg/mlL, a Cay: of 15167 = 33349

pg/mL and an AUCgieady state OF 181904 + 400226 hr-pg/mL. Subjects given 60

mg dextromethorphan hydrobromide as three 20-mg doses of Vick’s Formula 44

g

@D

Cough Medicine 4 hours apart, along with 1200 mg of guaifenesin as Mucinex
(Treatment B, Reference), reached a mean steady-state plasma
dextromethorphan Cpay of 17251 + 39562 pg/ml., at 126 + 1.73 hours after the
first dose (5.91 hours after the last dose), had a Cg, of 11018 + 26007 pg/mL, a
Cavs of 14097+ 33537 pg/ml. and an AUCgeagy stae OF 169160402449 hr-pg/ml..
Subjects given 60 mg dextromethorphan hydrobromide and 1200 mg guaifenesin
as an experimental formulation (Treatment C, Test), reached a mean steady-state
plasma dextromethorphan Cpax of 17213 % 33703 pg/mL at 125 + 1.62 hours
(5.10 hours after the last dose), had a Cpy, of 10978 + 24713 pg/mL, a Cyy of
14609 + 30804 pg/mL. and an AUCgsteady state Of 175309 * 369653 hr-pg/mlL..
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pl asma dextronet horphan Cmax of 17213 33703 pg/nL at 125 1.62 hours

(5.10 hours after the | ast dose), had a Cnn of 10978 24713 pg/n., a CAVE
of 14609wW03088895pg/ L and an AUCSt eady state of 175309 P638583/msepg/ nl.
122 WD 03/088952 PCT/ US03/ 11500 Agent's File Reference: 62808.000021 Tabl e
77 Steady- State Dextronethorphan Phar macoki Agini’ eFiR&Refrrateed280809D020Wi ng t he
Adm ni stration of 1200 ng CGuai fenesin as Micinex Every 12 Hours for 11
Doses and 60 ng Dextronet horphan Hydrobromide as 30 ng Vick's Formula 44
Every 6| Hetlk% $teady-Siate DogremethaphnpPirracakiicinRasaeters Félipping theddminiiratigef er ence)
Subj ect we“:l200@gﬁwa@neab@ a%@tnee&w U%&trfll %Wﬁ@ Q1 Byxprometiopghan (ao/ ml.)
(pg/ mL) | ( hFydrphoeyisg a5 3‘(%"(0%%31*1‘11 @’rﬁz Resgrio NermghYelupicsito 17960 125
15167 56-480.0-0 10 QQ? A U V' 410 1243312 3—3+73.1 0.113
6.13 S| d:"%bp25kCoslp 1}3%5 2. 44 @)3 Z(g““’l 7‘7‘?. %§Wp%= 50 ey, Std.
68638 4819 64B pg@;sospé’ 8. B8O 48 Er VB 220™235 209

2. 35 2203014 ¢1062 41t Fo4®| T 170680 €168 StsHgHy- AL € _ls@.zstr@ t[h@reghan

Phar mac OkfH&l | T 39788 A[TELENG | FOki@W Nip4t [Me AT MT [ at 70M | @i1312@03Ny
Quai f engsign as sh866 NEX2EGETY 337HOUTGr [T 08334sl[ DBSEF and7600.0M | 8.50
Dextromtj)b@rman Hydr obr o de as 20 nfg Vick|s Fofnula 44 Every 4 |Hours for
22 Dosessido Npr ssdzs VDI u48t19er3643(8'|resa3rqent5783 Rete| encdy |Subisecti4UC, , Crin
Cmax Tmago@aver age WpPtf 9SWing L2 T1120 (hr-| (pa/m) (pg/m) |(hr) [(pg/ m)
(% (% [@ev) | (hr2p0 pg/ #B5 Mean209691%5 (11028 17390| 1267.2409%.4597.92.178. 4 0. 090
11.8 Median 36778 2280 4250 126 3065 58.7 75.6 0.075 9.27 Std. 402449
26007 39562 1.73 33537 19.0 32.1 0.054 9.54 Dev. Std. 69019 4460 6785

UV

0. 297 5752618782 Breddy-Sthte DeLHdDrethorPithn Plzkhd6kifid M radd8rs PAwihd the A ddithistad®n 33. 2 41. 0
59.7 80(9 of
1200 mg Guaifenesin as Mucinex Every 12 Hours for 11 Doses and 60 mg Dextromethorphan
Hydrobromide as 20 mg Vick’s Formula 44 Every 4 Hours for 22 Doses to Normal Volunteers
(Treatment B, Reference)
SUbJ ect AUCss Cmin Cmax Tmax Caverage Pt P SWing Lz Tl/ 2
(hr- | (pg/mL) | (pg/mL) | (hr) | (pg/mL) | (%) (%) (') | (hr)
pg/mL
Mean 169160 11018 17251 126 14097 | 57.2 784 1 0.090 | 11.8
Median 36778 2280 4250 126 3065 | 58.7 75.6 1 0.075 | 9.27
Std. 402449 26007 39562 1.73 33537 19.0 3211 0.054| 954
Dev.
Std. 69019 4460 6785 | 0.297 57521 3.26 5511 0.009 | 1.64
Error
% CV 238 236 229 1.38 238 ] 332 41.0 59.7 1 80.9

Table 79 Steady-State Dextromethorphan Pharmacokinetic Parameters Following the Administration
of
1200 mg Guaifenesin and 60 mg Dextromethorphan Hydrobromide in an Experimental
Formulation Every 12 Hours for 11 Doses to Normal Volunteers (Treatment C, Reference)

SUbjeCt AUCss Cmin Cmax Tmax Caverage FoPtf %SWing Lz Tl/Z

(hr- (pg/mL) | (pg/mL) | (hr) } (pg/ml) | (%) (%) (brhy | (o)
pg/mL.

Mean 175309 10978 17213 125 14609 | 74.0 129 | 0.112 7.84

Median 37663 1855 4355 125 3139 | 734 126 | 0.113 6.12

Std. 369653 24713 33703 1.62 30804 | 23.2 56.3 | 0.042 571

Dev.

Std. 64348 4302 5867 | 0.282 5362 | 4.04 9.80 | 0.007 | 0.994

Error

% CV 211 225 196 1.30 211 31.4 43.6 37.6 72.8

[0301] In conclusion, guaifenesin in the experimental tablet is bioequivalent to that

of the Reference, Mucinex, in terms of Cpax and AUC, as the 90% confidence
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Tabl e 79 Steady- State Dextronet horphan Phar macoki netic Paraneters Fol |l ow ng
the Admnistration of 1200 ng CGuai fenesin and 60 ng Dextronet hor phan
Hydr obr orwoe3siosssan Experinmental Formul ati on Every 12 HouPsTfusn3/1i50®oses t o
Nor mal Vol unteers (Treatnent C, Reference) Subject AUC,, Crin Chax Tmax
Caverage %tf %®wing LZ T1/2 (hr- (pg/ ) ( pgénrkFileRefefenéepp8ndoo¢x9 (% (hr
(hr) pg/nmL Mean 175309 10978 17213 125 14609 74.0 129 0.112 7.84 Median
37663 1855 4355 125 3139 73.4 126 0.113 6.12 Std. 369653 24713 33703 1.62
30804 23. 2 inGr&dl. £142 aB. Tontalded. withdn 8d%4804302%586 Ddxii2gRiie3d@and. 04 9. 80
0.007 0.994 FError % CV 211 225 196 1.30 211 .31.4 43.6 37. .8 [0301] In
concl usi on, h¥gehrerides i tﬁ?} PRepepet itﬁgﬁtt at lbt‘%ﬁﬂué‘falqné i g%@u%éa@@nt to that
of the Refe ' i Ga A eSe t %0
confi dence &e%i%ﬁr\?\b /agg?gé%&%%%eggg‘; flSOOS’ad,zgent' S F‘i,e?% 4Rl§f%er?’ce)irrl{ce:
62808. 00002krmnveCyalapd kECal 4s ho90% cadidanteninter @09 mtecconpined within
Dext ronet ho %n drobrom de in the experinental tablet is bioequival ent
to both 30 %‘8% A Ponet hor phan hydr obrom de every 6 hours, and 20 ng every
4 hours, (50302] (CRATBe i odBits ARE vdCSSihedavédRn M0fb BOBppAance thoWeestval s are
contained within 80%to 125% [0302] O her enbodi ments and uses of the
i nventi on wikill ibethapphrieom qopsidéereten oif the kipeeificetianh andyrmradgticonefc ési der at i on
of the specificatiaon d i ce .. .avent i,0 i 0, ein. The
opeci i cat i Bemiy @%Sé‘%?%gﬂ%%m GTRL ddSinchds g%deg}é%hpﬁgér y§l§ﬁ}‘€e"rv% th the
true scope @ddideRidr édeniflariyhenliy wzhttherre Bebpeaired spiyit tafetht olnvemilong cl ai ns.
As will be easily understood by those of skill in the art, varjations and
nodi fi cati ofdicareddydhe fllophrs elpdes. Aewilbheersilirandersoad byposs ofskifl nade

R T Rl

be easily made within the scope of this invention as defined by the following

claims.
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CLAIMS What is clainmed is: 1. A drug delivery systemin which a unit dose
form conprises a sustained release portion conprising guaifenesin, and
opti onal Iwoa3messsnd drug and a rel ease-del aying nmatri x c@®CErises/ngFoa
hydrophilic polyner and a water- insoluble polyner; an inmedi ate rel ease
portion conprising guaifenesin; wherein thegguarlieRagsene:: exokomarai | abl e at
a therapeutically effective level for at |least twelve hours followng a
single dose. 2. The drug delivery systemof claim1l1l, wherein said optional
drug is €LAEMSd from dextronet horphan and pseudoephedrine. 3. The drug
delivery stem of claim2, wherein said optional drug is only in the

sust ai neﬂ%qléﬁlégn‘ii’o‘ﬁi on. 4. The drug delivery systemof claim2, wherein
said optional Adr WSt i j b i The drug
ol very syat i nrE O o g B Bt B et P

i mredi at e r el galsgsepmrtionnompdsing eusiligsinnal oplmally apocdiddrug@und Fhe syst em

f claim2, wherei h I - del ayi triX,. ' hyd hi i
pol yrrer and_wdtEree IO RD| IR 3 NAOMS AENBh Rk Ao o om 111 to

about 9:1, 3: anma@%uyrﬁérgt,anaﬁs@iné’diatetxele_a&oyérﬁﬁhleorﬂpﬂsﬁgge gﬁéﬁﬁén@sfﬁrOf claim
2, wherein the total anobunt of quaifenesin 1s between 00 ng and 1300 ny.
8. The drug devheyeinyhesgunifsnesi isdlieaviailable ahtherapeetirally sifastivedaralifery of

guai fenesin irﬁtfe%%ﬁdfg{éﬂegwqpvai@}lg‘%@ﬁn 1%% eabout 600 nmg to about 1200 ngy.

9. The system© el n-sail "dose formhas a C,,,,,,, for
guai f enesi n2t Nite drag ldebegiisyabrandt damt ) eviebn spidaiptioasl dZagxs §eddctedin

i mredi ate guaifenesin release tablet of one-third the dose strength. 10.
The system of HEmdgrteomethenpBaunandpsqudasphedi®se f or m contai ns 1200 nmg of

< e oot ea’t ro TRE SRR O 0 2B ee S T R onr AT e "

3,500 ng/ L, the 8GimmglmleasnebrBoD00 ng/ nL, and 1450 ng/nlL and 2, 750 ng/ ni.
125 WD 03/088952 PCT/ US03/ 11500 ent.s File Reference: 62808,000021 12.
The systom At AT Semys s Goihea vhoed o1 Vgl dria gob Wy of

the immediate release portion.

5. The drug delivery system of claim 2, wherein said optional drug is in both
the immediate release portion and the sustained release portion.

6. The system of claim 2, wherein the release-delaying matrix comprises
hydrophilic polymer and water-insoluble polymer in a weight ratio selected
from 1:1 to about 9:1, 3:2 to about 6:1, and 2:1 to about 4:1.

7. The system of claim 2, wherein the total amount of guaifenesin is between
500 mg and 1300 mg.

8. The drug delivery system of claim 7, wherein the total quantity of
guaifenesin in said unit dose form is from about 600 mg to about 1200 mg.

9. The system of claim 8, wherein said unit dose form has a Cy,y for
guaifenesin that is bioequivalent to the FDA-specified Cpx for an immediate
guaifenesin release tablet of one-third the dose strength.

10. The system of claim 9, wherein said unit dose form contains 1200 mg of
guaifenesin.

11. The system of claim 10, wherein the Cyx for guaifenesin is selected from
between 1,000 ng/mlL and 3,750 ng/mL, 1,200 ng/mL and 3,500 ng/mL,
1,350 ng/mL and 3,000 ng/mL, and 1450 ng/ml. and 2,750 ng/mL.
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guai fenesin. 13. The systemof claim 12, wherein the Chrax for guaifenesin
is selected from between 320 ng/inL and 1875 ng/nL, 400 ng/nL and 1500
ng/ mL, 5080 magssys2 and 1375 ng/ nmL, and 625 ng/nL and 1250 m@rrmse3/1400 The
systemof claim@8, wherein said therapeutically effective level is
measured according to Crmin 15. The system of A&£hQirm Réeredtbl@bEB.Bo0bNE UNI t
dose formhas a Cmn for guaifenesin that is bioequivalent to the
FDA-specified Cmin for an i medi ate release guaifenesin tablet containing

400 ng of guaiTiRNgmstdin oFQlaihe, G¥isieRNAd uattado¥e Mim aafa@isn6BtheigCort n f or
guai fenesin is selected from between 35 ng/nL and 75 ng/nL, 40 ng/nL and

70 ng/ nL, 45 réyeHenesid 65 ng/nL, and 50 ng/nl and 60 ng/nl. 17. The system

of claim 8, ej i rap |6 ef f i i ur ed
accordi ng t(% A '%ﬂ?@teﬁgw%ﬁgﬁs@st%&ehtr‘#eg?k}%er%?%tﬁﬁéﬁ%ﬁgksg%{% %éal.g%edl]ﬁ?’?l dose form
contai ns 1200 twgwvedn 32apmenead 1.871Sg/mibe APshgmliotnd 1800mgBal, WEr ei n t he
AUCI " f for guaifenesin_ is selected from between 4,000 hr-ng/nL and 12, 500
hr-ng/ n_, 5, 00t/ ME-a8g/157> aganls@nd 685 n&/mln@?drﬁ_z,soﬂ%gﬁéb- hr-ng/ nL and 9, 500

hr-nal . and 00l B HimARd iR AP Aol el oFOGBRLGMOT cl ai m

8, where said unit” dose formcontalns 6 enesin. 21. The
system of cl aimefd0redwherrding to K AUC "f for guaifenesin is selected from

bet ween 2,0 r-ng/nL apnd, 6, 2 hr-ng/nL, 2.5Q00 hr-ng/,nL a 5,000 hr-
ng/nt, 2, 2589-r#rq’-en§§J o s 2 e v ?if‘oé"fﬁg-lﬁ_é/?m wnd°, 500
hr-ng/m. 22. @Eﬁe@sﬁﬂth@@i‘s'b‘f&erqﬁiv%léﬁ @%@Flﬂ-é’ﬁé&lf?ed hefRian ithRdipaedi at e

rel ease portion further conprises microcrystalline cellulose, sodium
starch gl ycol aelsascgndifenesintebletiporiaiviag 406 mofzuade8in088952 PCT/ US03/ 11500

B L N L e e LR
dext r omet hor phatwésh I OmMA@dL75ighm. 04 BROHHT, a3d: 7D tPymIY8S 88l and 65
ng/mL, and 50 ng/mL and 60 ng/mL.
17. The system of claim 8, wherein said therapeutically effective level is
measured according to AUCjys.
18. The system of claim 17, wherein said unit dose form contains 1200 mg of
guaifenesin.
19. The system of claim 18, wherein the AUC;,¢ for guaifenesin is selected from
between 4,000 hr-ng/mL and 12,500 hr-ng/mL, 5,000 hr-ng/mL and 10,000
hr-ng/mL, 5,500 hr-ng/mL and 9,500 hr-ng/mL, and 6,000 hr-ng/mL and
9,000 hr-ng/mlL..
20. The system of claim 8, where said unit dose form contains 600 mg of
guaifenesin.
21. The system of claim 20, wherein the AUC;,r for guaifenesin is selected from
between 2,000 hr-ng/mL and 6,250 hr-ng/mL, 2,500 hr-ng/mL and 5,000 hr-
ng/mL, 2,250 hr-ng/mL and 4,750 hr-ng/mL, and 3,000 hr-ng/mL and 4,500
hr-ng/mL.
22. The drug delivery system of claim 2, wherein the immediate release portion
further comprises microcrystalline cellulose, sodium starch glycolate, and

magnesium stearate,
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24. The drug delivery systemof claim2, wherein the ratio of the total

quantity of guaifenesin to the dextronethorphan is fromabout 8:1 to about
12: 1 by weioglssos25. The drug delivery system of claim 2, pamarses/msohe ratio
of the total quantity of guaifenesin to the pseudo ephedrine is from about

1:1 to about 30:1 by weight. 26. The drug dglhsenyra}&l-862808.000bA1 M 2,
wherein the ratio of the total quantity of guaifenesin to the

pseudoephedrine is fromabout 8:1 to about 12:1 by weight. 27. The drug

del i very sysg3.emeafrug HeliverdsysvdneoLélaint havlicaéin Ghefatib E tHotord y@intity 6| ease
guantity of guaifenesin to the sustained rel ease quantity of uai fenesin
i's about 1:1 teyaidenssin o W dextigmethprphangis frora dhoul 1k te hpyt %Q?gtté’m of claim
1, wherein th%véi?ﬁti o of the inmediate release quantity of guaifenesin to

t he sustained refease quantity of guaifenesin is fromabout 2:3 to about
1:11. 29. The Theulugldtliveey yystons decetniaf 2,cladrem the stieéithe tatal emtity about 60%
of the guaifenesin articlgs used to nmake the unit dose for{?.{] ve a

particle size SUAteRes 1o Higedairon uls #%8 3hb S5l ¢ whevts e drug

del i very syste,&@i%{t_ claim1, wherein a unit dose formhas a Crax for
guai fenesin of at |east about 1900 ng/m and an AUC ,hf for guaifenesin of
at | east 7290 HerdrugydeliverBgystennef dainy?2,ddidreinitle wie o thedbtat fedntitylof wherei n a

it d f h . f i f i f I 100 d
UL 07 o R T S BUBASAES! e ! P33T 999 R Wy 70

system of cl aiweidht. wherein a unit dose formhas a half life of at least 3
hours as determ ned by serum anal ysis. 33. The drug delivery system of

c |b aim1, V\Q%@&hﬁ md?lir@namm petlaiasd whrein dhe ragie optiesets! aktity 5% t o
95% ' ' i 1 On % o 12 2
BT Usoa/ 11500 egisstl (0B bSAEPLMheai® R 3RO i 51", Mol PN 850

dext r omet hor phagightf r om about 0.5% to about 10% of the hydrophilic polynmer,
and about 0.5%to_about, 2.5% wat er-jnsol ubj e polyner by weight. 34. The
drug del i vet{ st dliveryasyifen ofyskaimi b whiaelnnthe rate ofithe msdals ses

release quantity of guaifenesin to the sustained release quantity of
guaifenesin is about 1:1 to about 1:15 by weight.

28. The drug delivery system of claim 1, wherein the ratio of the immediate
release quantity of guaifenesin to the sustained release quantity of
guaifenesin is from about 2:3 to about 1:11.

29. The drug delivery system of claim 1, wherein at least about 60% of the
guaifenesin particles used to make the unit dose form have a particle size in
the range of from about 150 pm to 2.0 mm.

30. The drug delivery system of claim 1, wherein a unit dose form has a Cyx for
guaifenesin of at least about 1900 ng/ml and an AUC,; for guaifenesin of at
least 7000 hr-ng/ml.

31. The drug delivery system of claim 1, wherein a unit dose form has a Cax for
guaifenesin of at least 1000 ng/ml and an AUC;,¢ for guaifenesin of at least
3500 hr-ng/ml.

32. The drug delivery system of claim 1, wherein a unit dose form has a half life
of at least 3 hours as determined by serum analysis.

33. The drug delivery system of claim 1, wherein the sustained release portion

comprises about 75% to about 95% by weight of guaifenesin, from about 1%
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i mredi ate rel ease and sustai ned rel ease portions each conprise abutting
substantially planar |ayers which forma bi-layer tablet. 35. The drug
delivery woaBmssosf claim 1, wherein the dextromethorphan PET/USODans00 | abl e
at therapeutically effective level for at |east twelve hours follow ng a

singl e dose. 36. The drug delivery system of,£hairM fereE k08 0doHA Sust ai ned
rel ease portion conprises fromabout 75%to 80% by wei ght of guaifenesin,

fromabout 5% to about 10% by wei ght of dextromethorphan, from about 3%to

about 6% of  4H&LEVIT %Y RRUbmMERLIPKAS SRemaMul HSM aDabbut 114 8 aRout 1. 5%
by weight of an acrylic resin. 37. The drug delivery systemof claim]1,

wher ei n a uni thydwpbilfcqrodymers ard ghout 0.5% traboglidbVewetsi-insblubla poboner 1600 t o
2500 ng/ m ang) an Al? .,,f for guaifenesin of about 5600 to 8750 hr-ng/m .
38. The drug 1T ers systemof claim1l, wherein a unit dose formhas a

Crex for gsaiThenteg deRferiRPstém@PQlaia 11 3vHerdi8hd u@ih dod o eomptisdsor
guai fenesin of about 2800 to 4375 hr-ng/m . 39. The drug delivery system

of claim 1, whamadite Helegssi and)eenainesr ralessanoridens eachcegmanrise abwHingcont ai ns
di screte or a ] | ' - I ined release portions.
40. The drug ggﬁﬁ@g@?g@lﬁ%&%&%@% %ﬁa%b\m&eﬂ%@&appr oxi mately equal ly

ef fecti ve wheThaddiugi déldeed sysera @atiaint1, owhésdinethet Yexifoniathdrpiginofsach. 41.

The drug delivyery systemof claim 7, wherein said unit dose form has the
guai f enesi n SE’FW e ettt thatapgp n]rllﬁf?ffe@t%? I?’Y"gufoé atoleasty tWelvey h@yrspr oduct

conprising an fé’ﬁ%(ﬁ%%?ﬁsﬁngél%%?e portion conprising a guaifenesin and

optionally a sec erei n guai fenesin becones bioavailable in the
subj ect' s s3@hehirugnidliveryg systammneddlaiml baskerpinrthe gnstainedpelease pgrigmai f enesi n

and a second drug .128 WO 03/ 0 2, PCT/ USQ3/ 11500. . Agent.' s Fil e_Ref erence:
62808. 000021 PGS fror agar‘i '«f;"_%/g?" §@Wﬁ%@8€‘%&%@‘é@?§%%@ﬁ’aﬁbﬁ%ﬁi n to the
sustai ned rel agBoUdYf BPRLight bSdkRBHethbiphahOfrélABbutl3d %o atidue 6y educt

provi des a guaifenesin Chax in a human subject equivalent to the Cmax

obt ai ned when the hedrpxyprepydfceliWpese and Sem dfouh 1 BOn-abpeicl b Yoy Weighidifat e
rel ease for rrulagtaiC Ric rgﬁl\{_i ng one third the anmpbunt of guaifenesin is dosed
every four hours over a

37. The drug delivery system of claim 1, wherein a unit dose form has a Cp,,x for

guaifenesin from about 1600 to 2500 ng/ml and an AUC;, for guaifenesin of
about 5600 to 8750 hr-ng/ml.

38. The drug delivery system of claim 1, wherein a unit dose form has a Cp,,x for
guaifenesin of about 800 to 1250 ng/ml and an AUC;,s for guaifenesin of
about 2800 to 4375 hr-ng/ml.

39. The drug delivery system of claim 1, wherein the unit dose form comprises a
capsule that contains discrete or associated immediate release and sustained
release portions.

40. The drug delivery system of claim 7, which is approximately equally
effective when administered to a patient on an empty or full stomach.

41. The drug delivery system of claim 7, wherein said unit dose form has the
guaifenesin serum concentration profile of Figure 10.

42. A drug product comprising an immediate release portion comprising a
guaifenesin and optionally a second drug wherein guaifenesin becomes
bioavailable in the subject’s stomach; and a sustained release portion

comprising guaifenesin and a second drug
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12 hour period, and the product provides a therapeutically effective

bi oavai | abl e guai fenesin for at |east twelve hours after a single dose in a
human subyweas/osg9snrdi ng to serum anal ysis. 43. The drug preddsv3/ofsoc! ai m
42, wherein the second drug is selected from dextronethorphan and
pseudoephedrine. 44. The drug product accor digeg’strie Rdradnte: 430s.0d0er1€i n t he

i medi ate rel ease and sustained rel ease portions each conprise abutting
substantially planar |ayers which forma bi-layer tablet. 45. The drug
product accordi ng twhepbiai thed BatioMIET Bk NirhiEdiates telédde dglidfeB@®e toPfHet i ON 1S
coated by a layer of the imediate release portion. 46. The drug product
accordi ng to ¢éihsfpined seleasp gpaifmesings ghroydbidtto @bawgrl:  dheiprodugi Hrevedasont ai ni ng
i mredi ate rel . . SpSt aj I Al T A treating
a subject in %@%@ﬁ%@#ﬁﬁ?gg f/iglrn{e iseﬁjsefg t gﬂ%ﬁ%‘{rl%ﬁz%iﬂgﬁ Cmﬁﬁﬁgﬁﬁs&gg@%ﬁ}ul ation
conpri si ng adnheifisdtedstl thepet dossaiofl asiibpapécified ingcdjaeutdleas fymefdtoat | ve

anmount of one _drug deljvery systemaccording to claim?2. 48. The nethod
according to @F%%?,thkﬁﬁél?eeﬁlﬁo%nﬁ@f&‘ﬂ% n%ppg,éqsg,dgygryefﬁ\m}gowsa@fﬁrﬁi st er ed

orally. 49. AneiRed hioh! eAl! B BroiPl $révilds Reeb-HeuliGROLALSivee! | €f Trom
bronchi al mucus and I5(:?3089"ni ng con‘grri s?dng) a‘gm&ni st errlﬁ)gne&;l 1t o’sald }sSbj ect a
t her apeut i cal lbjoavhilahde igueifenesinnfor af l@showlie ddursedfeasesidglaglope adact

conpri sing guaifenesjn and dextronet horglhan in an i nmedi ate rel ease

formul ation r‘?u_Jﬁ%t LS %{8&%‘?@’@ #'s bi oavailable in the subject's
stomach; angh ahgustgi f188udt reasim AP Wheeint HePebsnd Buaideaaesbm,

dextronet hor phan and 'a rel ease-del aying matrix, 129 03/ 088952
PCT/ US03/ 11506lexitgraathorphai ped prepdeaphedrines2808. 000021 wherei n t he

rel ease-del gyi trix c rises a.hydrophili.c pol L
vt o1 1 sl b8 SAF pigaE AR T th S Kb PR kR =RRPp hnc
wat er - i nsol ublsstpiaky M east poRiiche @uth dondprise RN Abdtantyullgpinar ldyers

guai fenesin has a Cmax in a human subject equivalent to the Crax obtained
when the firstwhieh fperbidgadatlet. a FDA- specified i nmedi ate rel ease

formlati °”4§T“i‘I‘zﬂe”8ru ngrohnw gcctotr:]tgngg?wgtinpthWef'&ﬁetﬁé %P%tging(ffsr%aseever y four

hours over a hou erirod, a eases therapeutica ective
portion is coated by a layer of the immediate release portion.

46. The drug product according to claim 43, wherein the product comprises a
capsule containing immediate release and sustained release portions.

47. A method of treating a subject in need of temporary relief from bronchial
mucus accumulation comprising administering to said subject a
therapeutically effective amount of one drug delivery system according to
claim 2.

48. The method according to claim 47, wherein the drug delivery system is
administered orally.

49. A method of treating a subject in need of temporary relief from bronchial
mucus and coughing comprising administering to said subject a
therapeutically effective amount of a modified release drug product
comprising guaifenesin and dextromethorphan in an immediate release
formulation wherein the guaifenesin becomes bioavailable in the subject’s
stomach; and a sustained release portion comprising a guaifenesin,

dextromethorphan and a release-delaying matrix,
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bi oavai | abl e guai fenesin dose for at |east twelve hours after a single dose
in a human subject according to serumanalysis. 50. A nethod of treating a
subj ect iwoOrem889sf tenporary relief frombronchial nucusPardASAESENO
congestion conprising admnistering to said subject a therapeutically
effective amount of a nodified rel ease drug ARERYHELRefFRIEPEEE.00g02guaI f enesi n
in an imedi ate rel ease formul ati on wherein the guaifenesin becones

bi oavai |l able in the subject's stonmach; and a sustained release portion
conprising a guai f gIRER theASRULORPIESY AR isesh Ba&Ophiie balynity mat ri X,
wherein the rel ease-del aying matri X conprises a hydrophilic polyner and a
wat er - i nsol ubked povstarinsplible nedymyen inr aweight fratipy ef bpdrophilic pelyyasrtot o

wat er - i nsol ubl_e, pal r, fromabout .1: 1., .9:1, wherein the

guai f enesin h&’sategd@@jﬂ?ﬁo&%ﬁﬁg a%’ﬁgﬁlle'gl(?o %gogl:eéé’ent to the Crax obtai ned
when the first of tiHeggn des@mifehiesth MY ERgcinfd mdninyabiicatquivalaltease

formul ati on having one third the_anmount of guaifenesin s dose every four

hours over a 1% Geuebisiredathendbrifisboihresdosereniafdddspegifiod Bamedptey e

bi oavai | abl e guial Lepgal o Sevi ol @2k AGkY Sy & afegi ngl e dose
in a human subject according serum anal ysis. 517 A drug delivery system
conpri sing a suaiydbmetbureberad 2fout paiod; enprdlsdisegthegpaiticelhe sffective

dext ronet hor phan and_a rel ease-del ayi matri X, co i sing.a, hydrophilic
pol ymer and a Digsvaianle, geiizesin ﬂ%ﬁefﬂ%?tﬁgaéhﬁwéYFX]i‘% dRsEledessdd anyr t i on
conpri sing guﬁhﬁﬁﬂ%ﬁﬂ'@ct%gorﬁﬁg% oiRhnpaRBAN: wherein the guaifenesin is

bi oavail able at a t e]rapeuti cally effective level for at least twelve

hour s accor . g nethaleoitreating| a/ sibgect di need nf teaniranyl reliefoemananchido WO
03/088952 PCT/ US03/ 11500 Agent .S Fi |l e .Ref ergence: 628t%8. 0908%511 mer ein a
unit dose for MY Pagal SongEin, CORPLSIRE LT RS Bl S UBRE" “ng/ i with

a Tmax wi thi nth&aﬁ&ﬁ&ﬁka@fm&t@hMt aofCry Mnéhiave Blasg/drhe frodact period of
12 or nore hours.” 52. drug delivery system conprising a sustained rel ease
portion conpr icempgisingugiidifenesini in aps‘@ﬁd@éﬁﬂé&bﬂ?ﬁefmlaémﬁw@d@l@-@él ayi ng

I e e
guai f enesi n i gelefieoporéibh alohprisingaa heifampsing peakdbgphelfiectnd @ lekasd- for at
| east twel ve Qi%ﬂryisngmatrix,
wherein the release-delaying matrix comprises a hydrophilic polymer
and a water-insoluble polymer in a weight ratio of hydrophilic polymer to
water-insoluble polymer from about 1:1 to about 9:1,
wherein the guaifenesin has a Cyax in @ human subject equivalent to
the Cpn.x Obtained when the first of three doses of a FDA-specified immediate
release formulation having one third the amount of guaifenesin is dosed
every four hours over a 12 hour period, and releases therapeutically effective
bioavailable guaifenesin dose for at least twelve hours after a single dose in a
human subject according to serum analysis.
51. A drug delivery system comprising a sustained release portion comprising
guaifenesin, dextromethorphan and a release-delaying matrix comprising a
hydrophilic polymer and a water-insoluble polymer; and an immediate
release portion comprising guaifenesin and dextromethorphan; wherein the

guaifenesin is bioavailable at a therapeutically effective level for at least

twelve hours according to serum analysis following a single dose and
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according to serum anal ysis follow ng a single dose and wherein a unit dose
formdenonstrates a Cmax in a human subject above 640 ng/mM wth a Tnax

wi t hin . 8wbamansssand mai ntains a C,,,;,, above 80 ng/m forca/ysesimdo of 12
or nore hours. 53. A drug delivery systemin which a unit dose form

conprises a sustained release portion conprigsiRudriad§enes08600021
pseudoephedrine and a rel ease- delaying matrix conprising a hydrophilic

pol ymer and a water-insoluble polynmer; an inmedi ate rel ease portion
conpri si ng gua|Hpaa% uhit FREFEIddiGhst@idd b (GNERI MhinRaPbiRfedbbSRl Groat a
therapeutically effective level for at |eas twel ve hours follow ng a
singl e dose. Sw/mpwithagl.dewithior.§ hoyrstandhmaintahischCan abrive 8fogémt form conpri ses
a sust ai ned reI.egﬁg Eort i on conpri sing guai fenesin, dextromethorphan and a
rel ease- del ayie RS RaL? Pk ™K %i ng a hydrophilic pol ymer and a
wat er - i nsol sl & drio iyiety sﬁdferh EORHHEIE d QlshAGR] Rk POrtvANGRMpHisig

orp

guai fenesi n and _ dextronet han; wherein the guaifenesin is bioavail able

at a therapepdencsip, eseutoephedrine gl 4 selease-delaying malix OIPIUIEE ol | owi ng a

single dose. hjyghjophilic polymer and a water-insoluble polymer; and an immediate
release portion comprising guaifenesin; wherein the guaifenesin is
bioavailable at a therapeutically effective level for at least twelve hours
according to serum analysis following a single dose and wherein a unit dose
form demonstrates a Cpx in a human subject above 640 ng/ml with a Tpax
within .8 hours and maintains a Cp, above 80 ng/ml for a period of 12 or
more hours.

53. A drug delivery system in which a unit dose form comprises a sustained
release portion comprising guaifenesin, pseudoephedrine and a release-
delaying matrix comprising a hydrophilic polymer and a water-insoluble
polymer; an immediate release portion comprising guaifenesin, wherein the
guaifenesin is bioavailable at a therapeutically effective level for at least
twelve hours following a single dose.

54. A drug delivery system in which a unit dose form comprises a sustained
release portion comprising guaifenesin, dextromethorphan and a release-
delaying matrix comprising a hydrophilic polymer and a water-insoluble
polymer; an immediate release portion comprising guaifenesin and
dextromethorphan; wherein the guaifenesin is bioavailable at a
therapeutically effective level for at least twelve hours following a single

dose.
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