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their entirety. Guanfacine hydrochloride is a
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adni ni stration under the brand nane Tenex(r). The
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incorporated by reference herein in their entirety.

Guanfacine hydrochloride is a centrally acting antihypertensive with ap.adrenoceptor agonist
properties, sold in tablet form for oral administration under the brand name Tenex®. The
chemical name of guanfacine hydrochloride is N-amidino-2-(2,6-dichlorophenyl) acetamide
hydrochloride and its has the molecular formula, CoH;oCl3N3O. It is in the form of a white to
off-white powder that is sparingly soluble in water and alcohol and slightly soluble in
acetone, Each commercial tablet for oral administration contains guanfacihe hydrochloride
equivalent to 1 mg or 2 mg guanfacine. The tablets additionally contain anhydrous lactose,

microcrystalline cellulose, povidone, stearic acid and colorants.

Guanfacine may cause the following side effects: dry mouth, constipation, drowsiness,
dizziness, headache, difficulty sleeping (insomnia), dry eyes, nausea, vomiting, skin rash or

itching, fatigue, indigestion, diarrhea, slow heartbeat, decreased sexual ability, unusual
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pharmaceutically acceptable vehicle in a single, once a day discrete dose form for oral

administration which is effective in a once a day regimen and also has a size acceptable for
patients. For example, typical acceptable sizes, in terms of tablet weight, are for a 1 mg dose,
up to 170 mg, for a 2 mg dose, up to 340 mg, for a 2.5 mg dose, up to 255 mg, fora 3 mg
dose, up to 225 mg, for a 3.5 mg dose, up to 245 mg, and for a 4 mg dose, up to 300 mg.
Sizes may vary with the geometric shape that is acceptable for oral administration, for

example.

Round tablets often have diameters up to 0.4 inch, preferably up to 0.35 inch, e.g., 0.1500
inch to 0.3125 inch, preferably 0.2000 to 0.3125 inch, more preferably 0.2813 to 0.3125 inch
with a thickness of up to 0.2 inch, preferably up to 0.15 inch, e.g., 0.1000 to 0.1400 inch. If
the tablet is oval it often has dimensions of up to 0.6 inch (length) by up to 0.2 inch (width),
preferably up to 0.55 inch (length) by up to 0.15 inch (width), e.g., 0.5400 (length) by 0.1200
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Advantages of being able to administer guanfacine in a single once a day dose form include
lessening the chance for a patient missing a prescribed administration regimen, e.g., no
chance of forgetting taking a pill twice, three times, etc., daily; ease of administration to a
child daily versus more than once if the child resists or generally objects to taking medication
each time administered; less interference with daily activities, e.g., school, sports practice etc.

for kids, work, etc.; and convenience; etc.

Another aspect of the invention is the pharmaceutical formulation of the invention having a
mean plasma concentration pharmacokinetic (PK) profile such that, when the formulation is
administered in a dose of 1 mg of guanfacine to fasted healthy adult subjects, said PK profile
has at least one of the following parameters: an AUC.ast 0f about 29.3 & 8.8 ng=h/mL, an
AUC, of about 32.4 £ 8.8 ng=h/mL, a mean C, of about 0.98  0.26 ng/mL, and a median
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formul ati on of the invention having
administered in a dose of 4 mg of guanfacine to fasted healthy adult subjects, said PK profile
has at least one of the following parameters: an AUCy.ja5t 0f about 120 & 41.5 ng=h/mL, an
AUC, of about 125 £ 46.0 ng=h/mL, a mean Cpay of about 3.58 & 1.39 ng/mL, and a median
Tmax of about 5 hours (each parameter being within + 50%, more preferably  40% and
particularly preferably + 20% of said respective value (irrespective of stated + value), and
when the formulation is administered in a dose amount of 3 mg, 3.5 mg or another dose
amount whose PK profile is linearly correlated with that of a 4 mg dose, an AUCq.jast, AUCo,

and Cpax linearly related to those for the 4 mg dose. The ty/, measured for the 1 mg

formulation, is 17.1 £ 5.5 hours.

Another aspect of the invention is the pharmaceutical formulation of the invention having a

mean plasma concentration pharmacokinetic (PK) profile such that, when the formulation is
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dose of 4 ng of guanfacine to fasted healthy adult
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the 1ng formulation, is 17.1 " 5.5 hours. Another
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for the 2ong formulation, is 17.9 + 5.8 hours.

Formulations of the invention typically contain about 0.1 to about 5% (w/w) of guanfacine,
preferably 0.25-5% (w/w), more preferably 0.3-4% (w/w), 0.33-3.5% (w/w), 0.5-3 % (w/w),
0.75-2% (w/w), etc. Amounts of other ingredients will vary with the formulation technology
used and the PK profiles to be achieved, as will the amount of guanfacine, all as shown

herein.

All patients can get any of the 1, 2, 2.5, 3, 3.5 or 4 mg once a day formulations based on
desired PK profiles and effectiveness to be achieved. All patients could get the 3 mg dose (if
they are not adequately maintained on lower doses). The dose for more mature patients, e.g.,

teenagers and adults, and also for heavier children may be titrated to 3.5 or 4mg, for example.
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Eudragit L(r) 100-55 (pol y(nethacrylic acid, ethyl
acrylate)), (anionic polyner of nmethacrylic acid and
W(Dre(tonmmzy4 ates - Methacrylic copol ymer Type C, PO¥)IS2006/029277

TABLE 2:

Tar Ket eu Dy *(Olllll AITET I Ccd, tnc. A speC| 1Ti ca IoU 1
¢ plieets avig |l alge from Rohm Aneri ¢a, |lgc. by {le|filin
E die of tid s|appliciatg on flog Eudi @ltgL(r)gm@E%are
= hyv, 1 caornaoreatod. hor ol hy, v of or na o Tho
E |\.,| \.,uy. TG OT J.\JI (=3 \.,:q TTCTCT 1 - Iy I CT LLAYA > LILILA>S ]
S cgrposi tijons|in this enbodi ment genaral |y coptailn
o EL@r agit I(r) JOO-55, out |of one n«;gjrdg,ed per cent Dy | 5
< ght§ of | g of conp@si tign(w w),gfirBm ab&ut @% 3 | =
eﬁ'ceﬁ‘t t|6' about 45/ gercent® pref et dbFy fir om &bou ©25°
percent tjo apout 35 percent, nost prieferably|from
§ about 26, 27| 28, ete pericent to ahogt 32 38 |3,
5 BE lefc. |Eereant (wwh of |the tota%. cgrrposﬁ.t &, Zhe l
e ~dntlent olf)—fi hnal | y varying wth (jggag_%l_eyg_l__é-c show
i oeJ ow. A ffurther aspect ircludes|forjmulatjions which
£ achijleve the PK profjle degcribed|abgve usling| « ]
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The term "vehicle" has the broadest neaning, including
any substance with which drugs are fornul ated. The
wo eoomoieent ai ner” i ncludes any receptacl e for POI/US1906/029277
- the therapeutic fornulation. For exanple, in one
Furth@lra%?@dty@me u$v@§t1&ﬁﬁ&l@ﬂé‘ ﬁfmﬂu{satfrohﬁwaﬁﬁle@%ﬁﬁ tWB@k more of the
contains the fornulation. In other enbodinents, the
pha1 1mnk1aetnreparalseimst ortsets i pbivarcokinttiaparaneteni(ag., PHEC0.105 AUCa,

s SO ) ot 00 s o D NP RS PR efdedBgnacokinetic
par alﬁe@érgmi?@ttéxg gRJ smra@;sée@sgﬁ@luaemhhb%bwwﬁﬁﬁ %&@de one or more of

i nstruction use of the fornulation. reover,
the plmmkmj;mw@cmexahmteqw @8 sas theveolf)| as lshowm hemmtm]Enawdminilstered to adult

4d be unde tood th thelnstructlopﬁfor ﬁ
Pa‘uel}tw wr%%qxw the SharmasP K igRIGRATAIBEICTS o P SSHS T CRtn 21 Fhown herein

whenRAHHAGERY t& oRiRLiAJee 611%nﬁyb‘?rcﬁf?@ﬂéﬁ' ed 051 PLFQILd ARfbinations

as such the instructions forman |1 nCreased functiona
of twe et mbiegpimhingcokimetit papmeteagiedeprisfiedtare MOWey &rd Cid:.

shoul d be understood that the instructions can contain

information pertaining to guanfacine's ability to

The fRS{IdRs 0F Fhid aﬂﬁ)%%ré Hﬁﬁ\g o¥Er aneexgende& F&%d Wxtended period”

ypertension, er0|n wi thdrawal , certaln problens In
is mealitftiidt chd ﬁorlpulagmmfbguaﬁfacmlee)é ﬂllsilrs/emtdieran betadministered to a patient

nment active conp ds can. al so
fora kea&t@pﬁ SO ket BOR oSt 1 BHENSLS 8@2& genthpeyl higonths,
etc.), Qﬁ&alsfv%‘&f 1h&%§%£r¥ at.lne Eoﬁtﬂﬁle%«? bt bEYetRE 14 Béat the indication
therapeutic formilation to performits intended
invol¥adneki, dDD. do not significantly affect the ability of
the therapeutic fornulation to achieve the intended
pl asma concent rati on pharmacokinetic (PK) profile as

In an 963REdRE66 é'i‘r?cﬁ)e ner tﬁ@ hhcQARA dﬂgﬂﬁ?‘é oﬂ%fofggﬁx%fa%ige %%néprise

I nventl on, Jec I's 1n nee treat
Eudragiiﬂt@déo-éﬁ (pdig(rmaulmryﬂlccml,d ailhgﬂ acsyla’eb)e(ﬂnenhlcf wrlymer of methacrylic

acid %ﬂ?%gt{tﬂ%ﬁhaﬁggf o Q'QCEP aler &x Sﬁ%?h@@%@@ﬁ@ﬁ@@ America,
Inc, %P g%er e % ?ﬁ&ts da@@inéﬂlé fr@Df:ill R‘H@lpng%t\ﬁﬁeﬁgﬁ gﬁg'bf@t?%iﬁlnlﬁé date of this
applicatibh (ﬁ]frﬁllﬂﬂl agﬂde@tl 80435 preolimreysintorpatiafetiherdin by raigﬁam i'gs,
compgélgg%%lglt]glgred p@g{ g(g:engy h]g}’c'oﬂ\%gka]ﬁ&é?@t 19@ l%f -5%uout o% one hundred
percent by weight of total composition (w/w), from about 25 percent to about 45 percent,
preferably from about 25 percent to about 35 percent, most preferably from about 26, 27, 28,
etc. percent to about 32, 33, 34, 35, etc. percent (w/w) of the total composition, the content

optionally varying with dosage level as shown below.

A further aspect includes formulations which achieve the PK profile described above using
formulations based on conventional galenical technology using osmotic release, pulsatile
release, sustained release, controlled release, delayed release, extended release, immediate

release or other modified release of guanfacine.

In other aspects, the invention is directed to methods for treatment using, as described above,

guanfacine provided in a modified release formulation. The formulation is administered to an
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of such a disease or disorder, and woul d be expected,
based on di agnosis, e.g., nedical diagnosis, to
whenehid284 rom treatnent (e.g., curing, heali ngPCT/US2006/029277
preventing, alleviating, relieving, altering,
adult hEREA Y1 30y cad BIHoal Gl 2 ?gar oll d¥P603H00013-07 yédr loffeldnB AchiBRes
di sease or disorder, the synptom of the disease or
treatrgiéng of 4&MD drypetiensidans keroin wwggw@emmprowemrim difficult
_Adm nistragtion of guanfacine to a subject to be
pregngpdst & GEEWOHEH%SVried out using known procedures, at
dosages and for periods of tine effective to achi eve
the intended treatnment in the subject. An effective
In yeddudl asfect, i ihhanidppuitiiss LMK MRERFRcal €omposition or
achieve a therapeutic effect may vary according to
formylaiganosompyising aigpmq:i@eré)@@gn&@;(l}ar@ﬁ@puﬁ@algmnp@sitiph gomprising
ubject. Actual .dosa | evel s _qf. gquanfacine.in the.
suandBfHR B ins RS 26 TR0% s BB S i L PR B i o
ADHY2h{ stesifloRShetdIn Wthalawad ke MR PR bl&hs fnh@ffasltipéénancies, sleep
~ ingredient that is effective to achieve the desired
disordeie epaibiace etesponse for a particul ar patient,
conposition, and node of adm nistration, w thout being
toxic to the patient. Depending on the fornulation
systemtq, be used, pharnmaceutically acceptable )
The (6847 eI e RFEOaSS! BFaniee l%lmai%&%wgsu%ﬁ'gmee%h which drugs are
1bnnﬁﬁk§ﬁders’ such as sugars, starches, |actose, sucrose,
glucose, mannitol, or silicic acid; binders, such as,
for exanpl e, carboxynethyl cellul ose, al ginates,

el atin, polyvinyl rrol idone, sucrose or acacia; .
The (Fion e (RS 4e) ém&i oior biajcdneing BmRehi geHlagon. For
C - r g r 0 .
R e
other othodimesitsa tlehcogtaymeo et thegraokapihg thkiecbnsaigh thenformulation, i.e., the
car boxynet hyl cellulose, c¢ross-Iinked sodjum
contadieF BOAFRENHT: SR PR RSt (l ooy hsciaekagrd fargmyiafipn or
unpa%(trag«—réd;fb[nlﬂhﬁaggh @ﬁfth@gn ucti Ms@?ﬁf gﬂe foﬁﬁéllyg&a—l(/f’o}e)ove@ Betkaging

pol yvi nyl pol'ypyrrol i done
technRjuas ereveXLinovanid tsoalt. uinsbaridbeatdersteal thhi the insetieiahisdigr use of

the t}gg?g)gttltz"sfo%gﬁ g&; g}%% %g%%tg{naﬁigg %%}?g&%&qﬁ%@é ?}{e:t’herapeutic
formSkEdh, aRd GOSRA TR bBlctioROfo M hSncreased functional relationship to the
packaged product. However, it should be understood that the instructions can contain
information pertaining to guanfacine’s ability to perform its intended function, e.g., treat
ADHD, hypertension, heroin withdrawal, certain problems in difficult pregnancies, sleep

disorders, etc.

Supplementary active compounds can also be incorporated into the compositions as long as
they do not significantly affect the ability of the therapeutic formulation to perform its
intended function or do not significantly affect the ability of the therapeutic formulation to

achieve the intended plasma concentration pharmacokinetic (PK) profile as described above.
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encapsul ating material; wetting agents, such as, for
exanpl e, cetyl alcohol and gl ycerol nonostearate,;

wabmonbest s, such as kaolin and bentonite clayPCT/US2006/029277
| ubricants such as talc, stearic acid, |eucine,

In ceBhMCABOLiRENAERLE inRYES QIR RbREt ¥ $98SAereQinlent 6 tife! HEhods of
stearate, nmagnesi um stearate, solid pol yethyl ene

the igyleption, snd ssoxiagred| fatrgatment| basgdenn thisinsed.nd sabjeot is;need of treatment

T R BT B B B e
disord@aklafd 189G D; heeh 8, Meroid {vﬁM%{Vﬁﬁ cgﬂgﬁﬁ gfob?e@ﬁg i&ilrﬁif?ﬂult

agents; suppositiory waxes; oils, suc peanut ol
pregumactesrssep disoiders, st flapimgra sgimpions eSsueh aalidepseodri disorddr) or at risk

corn.oil and spybegn oi|., antioxidants, .for exanple,,
of sui dsPass B e B eraR e nbs SPeEh et pgiosisag pametical
. t g i s.odi syl . i . BRI
s AR B QR RS GI OO NI R, sl
altering) reseilyibg enaatioraiigdmmirsying, e hifastirstbeo disydse palisbtdat, éhe

but yl_at ed hydr oxyani sol . utyl at ed
sy B BiaY SER Of Gt fithphie Rey o gardete,

al pha-tocopherol, and the like; and netal chel ating

agents, such as citric acid, ethylenediam ne

AdmirBétF-Aia8 OF bandsdikk toRTNect 15 Bk Richiel cart B Eafib® o@Gisthg known
phosphori ¢ acid, and the |ike; esters, such as ethyl

procesiuesst @& dapagee aind/for patiedst of timzarffectiputorashiene thegaiended tsaatrhent in

S nest um hydr oxi d al um num hydr oxi de; al.ginic
the s§p T ARFFIsH D b of TR HE h PR 8o g B o
theraP@UtieldfRBE m&F Pt a8 F@MQke faR R $iidh Gk tHeHeS,; sefl] dndlvedigHhof the
_phosphat e; phosphate buffer sol utions; .and’ ot her
subjagbnAttodidosagsripeals of guasipbie amthe phammyicoytead! fempositions of this

: har maceutical fo Lations kno in.the art.. . .

el R R so Al AP BRotel s G Tl g s effective o

achidve il LdeSirdBiheRBe@RSERRAsOr b particikl P&ican Bhp¥dtibRUsd mode of
anti bacterial and antifungal agents, for exanple,

admipigiratiemn wikhpidrenaitoaissb thepséiaatt sorbi ¢ aci d, and the
i ke. Each carrier nmust be ''acceptable” in the sense
of being conpatible with the other ingredients of the

Depeh@in@onahé foftmuladibn isyteth ik@bsuded, pHaempaitiedly, acagidabl cdrkiers include
sense that it does not affect the ability of the
any af il foHevringe fifles pn exienéass: sochhsHugyes. greshaselgetpse, sucrose, glucose,

8 B 0 MBS, SRS o LB RS s
gelatin, polyvinyl pyrrolidone, sucrose or acacia; humectants, such as glycerol; disintegrating
agents, such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates, sodium starch glycolate, cross-linked sodium carboxymethy! cellulose, cross-linked
sodium carboxymethyl cellulose (e.g., AC-DI-SOL®), sodium starch glycolate (e.g.,
EXPLOTAB®, PRIMOJEL®), and cross-linked polyvinylpolypyrrolidone (e.g., Plasone-XL),
and sodium carbonate; solution retarding agents, such as paraffin; absorption accelerators,
such as quaternary ammonium compounds; excipients, such as cocoa butter; solvents;
encapsulating material; wetting agents, such as, for example, cetyl alcohol and glycerol
monostearate; absorbents, such as kaolin and bentonite clay; lubricants such as talc, stearic

acid, leucine, glyceryl behanate, hydrogenated vegetable oil, calcium stearate, magnesium

stearate, solid polyethylene glycols, sodium lauryl sulfate; coloring agents; preservatives;

11
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use i mredi ate, controlled, sustained, extended,
del ayed, pulsatile, osnotic rel ease, etc.
wo ewhnod28gi es, al one or in conbination to achi BOBEUS196/029277
desired results. Exanples of principles of
surfa ' igHaeki , &l Offi PRt B RHAN AR, ifyi :
e AR erh e g agents
coatipgragantsa awediening deuoiingmindierseciuatingagedtshsupppsitoon wag2e0ails, such

as Db s CORRBReeE 11 PSP SR AL el GaPA R} S oybean oil
antio?ﬁl%ﬁt@,rf%} e)&ﬁ&fﬂl’l@, 'Watcﬁ'@ioIu%%{hnti@%ﬂhﬁ@fk%@h By ask/@ﬂb?@écicg%zgt@ﬁle

., as we as Rem ngton's Pharnmaceutical Sciehces
hydrqchlori@ensvaliwm bistifatersodddt metbistilfe so@0mBulfiteand the like; oil-soluble
. caonventional sustained or controlled rele t hqds,

antioZ RIS 8% FSORRY Koo BHAI G PUNA S TRy L BT A apaR
hydroxytotdeHedBRAY, 1BEMEn, FRb5A 3814t AMLEaBldpheroRRHd BRI 1tieC

YRy ougthogs’l ngl, g 1’5% l%ﬁgrgrlr%c’e | ca(}o%Dogage For s’ bfiPmetal
chelaliap bgdrds, sval asmitrid acid geth@dndalyankinétetdabesiie mpm(EDITA), sorbitol,
tartarEEE GARBREPTC 2616 RTLNE B RUER, SR D P08 Godto By by Taurte; agar
buffefilgbbdfs, sudiasPRAMERERUR IR dddHdtalRRLA AR dEARihiB deid;

! eedlgt%d SB)?U K. Ig \?i S, Afdg%ﬁ%e%]ig,aland%&K.nghénegfapgqﬁlegmd’
pyrogentfegepheennisPtoagssaliheiRinger'® 86Lutibn;i atigil ploebolpfodium citrate; dicalcium

lterpative formulation techni ques ,are al iven in
phosghgles B GTRNEC SURFESOSRIS GH A §97-u pSmEble Sibvigneasgaployed

in ph@twr?a%g’utﬁ:%ﬁforrﬁulgﬁgms“l%w&n?ﬂ%ﬁarlﬁ KrevlnBadr ﬁ%%cti@n l@f;ﬁic@g&'ganisms

0,627,223. Al of these disclosures are entire
on the eblatpmep be dndoyedriaf the ervbiesiduerfaiariouCintibactepird mfid antifengal agents,

fornul ations different frqmthose specifical]y _
for exspilbIPRFPER CHEW%WI@E@ ﬁPE%’_\W Y | Uherfekcer S prier must be
“accdPBBES in ﬁqe%ensehﬁ\ﬁbfﬁ% ﬁ%gﬁ%ﬁfi@le% hGihe biﬁepﬂgfeggzﬁtsl of thORkGlation,

with a coating whi ows the rel eas he agent
not irjumeditatlel patient, andein the serse Saci dass mt pfieat hecabitity edltheytherapeutic
: ceptabl e. water-insolupl e or water soluble filmformer
form@% to(ﬁCEW’? es&eﬁggs@f’gle?'on regul ati ng agent etc..

See, e.g., USP 4,728,512. A biphasic or nultiphasic

rel ease profile can be achi eved by conbining the

' i.ate-rel « W t ai .
As g R, S S TAR oL RANS S b8 B NE K sPUTGHRT s Bl con
use ikaiate cortelledsastbidad exwintbd, defal ed, ipiBatile] ®askic release, etc.

technologies, alone or in combination to achieve the desired resuits. Examples of principles

of formulations and preparations are contained, for example, in the Handbook of
Pharmaceutical Excipents, American Pharmaceutical Association 4™ edition, 2003 (Rowe,
Sheskey and Weller); Pharmaceutical Dosage Forms: Tablets (Lieberman, Lachman and
Schwarts, editors) current edition, published by Marcel Dekker, Inc., as well as Remington’s
Pharmaceutical Sciences (A. Gennaro, editor, 20th edition, 2000). For conventional sustained
or controlled release methods, see, e.g., in R.K. Chang and J.R. Robinson, chapter 4:

L
“Sustained Drug Release from Tablets and Particles Through Coating,” in Pharmaceutical

Dosage Forms: Tablets, volume 3, edited by H.A. Lieberman, L. Lachman, and J.B.
Schwartz, Marcel Dekker, Inc., 1991; R.J. Campbell and G.L. Sackett, chapter 3: “Film

coating,” in Pharmaceutical Unit Operations: Coating, edited by K.E. Avis, A.J. Shukla, and

12
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profiles - all to achieve the desired PK profiles.
Beads can be prepared by coating conventi onal

waeleawgiooss ai ni ng cores with a water-insol ubl e pot/ysm®Ne/029277
or a conbination of water-insoluble polyners, or a

RK. mabg NafeldRr@Provatia.; 19990 PuRtplea e aMehSivesBtiilh®on techniques
ymers. This rmg be a combi nation of | ayers, or a

are aagiondt et ol TSRS 61815 Q68 (i1 L9 T &1T0R G056 893,936;

6780 £ 6 AR P eT OB R iR BRte 7 Lk ap RS B e entirly
mcmbé‘@{e@ltb?rbf&éhc@ﬁ&*‘éiﬂ e shell (e.g., one or nore
i mredi at e-rel ease tablet and one or nore del ayed,

sustained rel ease tablet in a capsul e shell) also can

[ fi
oo SR e A e drtEe Tt fost S TheNy evnn e e i be
provil¥Ps @6 e (‘Sied'ead@E ol HaPRs %,co% Which Es‘"@ﬁi@hﬁlyecoated with a coating
sust ai ned, del ayed etc. release. For exanpl e,

whiclrallewpihe ldow@é tecagamt(immydjately odpwar tisss dudhascav@hanmceutlcally a

R I T T O
agentaet@' [LEINES d%r@‘SP adnR i 5t MadipiRRic dr mdlflpﬂélcqgl%ésre%oﬁle can be

mbi ne dosages’ in a single unit; additionally, doses
achlew:d by susbiaingdgte onmd@a‘fayeldaseénlemuli deleyddosustzamrede other

cantsf TRt NPT Qe UHCLE AT EiyendeR At Do i diffrias release

pmﬁl*é@agll &P&b‘?ﬁév@%é QRFe@PR RbMBEI ful and include the
| om ng: Sugar core bead, coated with active agent

and then coated with polynmer and/or with mx of active
di fferent order of s

d
Bead S ke e B Y B YR Ol R eSebbusth BE e s ytgransoluble

polyrﬁ&e&t a EARGRMIBdf v@ﬁ@r-lﬁiohﬁ’&é‘f?&?ﬁi%{fss of Qc&rﬁﬁnh@d{%tﬁvater-msoluble
contai ning active agent core, coated Wt

and vmetlwhlb,le poishers. viihisman lxe ofomlginaticn edeyrers, and ccpmblgnﬂtmn of
di fferent ,ﬂg}der

ch |l ayers on the core, .
polyriies i s Biletrope, Theapud far e (VRS GRHEE, ifdufit Pobipesan
capsu®d, ORRPARARBLAIsR alBfsulAHEN tablets in a capsule shell (e.g., one or more

immediate-release tablet and one or more delayed, sustained release tablet in a capsule shell)

also can be used to attain the desired release profile.

Various polymeric materials can be used to achieve the desired type of pattern of release, e.g.,
immediate, sustained, delayed etc. release. For example, a multiple dosage form (e.g., as
discussed below) can deliver rapid and complete dosages of active agent to a recipient
multiple times over a period of hours with a single oral administration, if it is desired to
combine dosages in a single unit; additionally, doses with sustained or delayed release
function can be combined with each other or with doses having immediate release

functionality.

Examples of possible bead constructions are plentiful and include the following:
e  Sugar core bead, coated with active agent and then coated with polymer and/or

with mix of active agent and polymer or any different order of such layers on the

13
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Tabl et or capsule containing multiple types of beads

as descri bed above having differing timng of rel ease
woroodioid2es ent rates of rel ease of active agentPCIVES20066029277

beads can al so be used, i.e., not having any layers to

achi eygreswihil asl cR€, ééfécf&)d%@tl%eig%ﬁfs&ncé_rﬁleatlﬁﬁmﬂ%ﬁents in the

used in such matrices are usual Iy chosen from
convefyetsnal sustai ned rel ease or del ayed rel ease

poI Guanf aci ne- cont ai ni n icles may, a be

ntor BorERHRTIREGORYS agPbeOre ALY ﬁi&?hsgperbwd/or with mix of

i ncor Q&Y\%ta'tg@ﬂ dnﬁﬁ; ér%l? la?;‘ difRfent Srdet'Bf Sldn 'ia%f@fs nythe core, within
di sperses the part | ter 1ngestion, 1n-cer

enbodiemditase, sélacted dﬁrvetatgemtmomqmamIB df heﬁl@omﬁi 1m<1h<el‘:aye1

into such a tablet, a filler/Dbinder |s added to a

t abl et 2blEeT capRPla ceipiningaLIale tyrss € beasges describehabove having

2l ot ARSLENRIO00ONELG AR oF AL PG REOGERS

Mat eri a re sul
but are not limted to, nicrocrystalllne ceIIquse
(e.g., AVICEL(r)), soy pol ysaccharl de (e.g
MatrENreagssanra) sp, bepisedy icatiPhlaviie Ay dpxasets ac 1e¢je sus@wicspn(de)ayed

1elea%55 Oﬁ'ie cl\@%&{e)d) %?&%natﬁg% 49 L%ﬁ% lg¥fé§st@§ ﬁ%m}/ ?q%ygntmnal

sustaﬁfeesaéttse ondélbgedrelRge: Wilyrherd 5% (VV/ W), Wt h a preferred
range generally of 25-50% (ww). Various enteric

materials, e.g., cellulose acetate phthalate

s SRR TR B ) e by

incor6raylbh tiP@ kabler msatri€,avhich £iddedepRba)kdparfities @ﬁ@ﬁﬁgesﬂon in
gastroresi stant, enterosol uble coatings for dru
certafienehpdamens. t Ieoril¢itte COmOTHR SWS@WWI(éwntorﬁ@h@ﬁa@pﬁ, é filler/binder

is addBLE B thé’t’qI rga?c%ﬁf lcnlfl% eg 1k fv&hl ggtee{llow_‘[hglafldgﬁﬁictlgn gurlng the

reque y use on-speci

table@MOpdE&ss € Mdtdredly/thaodty Qlﬁitdbﬁzﬂf@f thys mb&ma@h& bt é;rB Bot hmlted to,
systens of this invention. The enteric polyners used

micrqagy stline ¢efiutose (o@- MACEL% % pﬁb@wh@raded@rgv,éiwl&w\f@) pre-
gelatﬁ%ztea.gék@lgs g é hS'P}%ﬂ @rlgs Y%taﬁd b&géth?lege glycols

Sensiti ve. suc coa
(e.g.,ICCRBOVAN®)NaGUE ﬁ&keriﬁﬁ dia@/fpydallsi pesérd i@ ﬁie&ﬁﬁge\MﬂSWS% (w/w), with

a preferred range generally of 25-50% (w/w).

Various enteric materials, e.g., cellulose acetate phthalate, hydroxypropyl methylcellulose
phthalate, polyvinyl acetate phthalate, and the EUDRAGIT® and ACRYLEZE® acrylic
polymers, can also be employed. These are gastroresistant, enterosoluble coatings for drug
release in the intestine when desired. The enteric materials, which are soluble at higher pH
values, are frequently used for colon-specific delivery systems and are entirely conventionally
employable in the systems of this invention. The enteric polymers used in this invention can
also be modified conventionally by mixing with other known coating products that are not pH
sensitive. Examples of such coating products include the neutral methacrylic acid esters with
a small portion of trimethylammonioethyl methacrylate chloride, which are commercially

available, e.g., EUDRAGIT® RS and EUDRAGIT® RL; neutral ester dispersions without
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a small portion of trimethylanmoni oethyl nethacryl ate
chloride, which are commercially available, e.g.,

WEMDRAE2S{ r) RS and EUDRAQ T(r) RL; neutral esP&r/US2006/029277
di spersions w thoutany functional groups, e.g.,

any fERIHNE ghbiips, &'%3@@BRWGEF@WOﬂJM E\'ﬁ?ﬁAGf‘P@NE% most
prefera gb DRAG T (r) 00- 55, and ot her

preferabpdie MAGI”E@ atl0ag SparsidatberpH indepandenitcoating products
protective coating |ayer may al so be applied
I medi ately outside the core, either a drug-containing

A cofRdnfibial %%t@ctﬂlfe c@atg{gquér%a%/r £ B‘eoafpﬁhecpbfmﬁgdléﬁ%ﬂlt dd&%@é the core,
coating techni ques such as pan coating or flui

eithec® dtugn@nlmmm@rr@trqur@msa cbtfugﬂ@reyercbcrose ibpt cammtlonal coatmg

echriigs 3y et Sapifre b Rhhrar ustay S RSP Water o

suitabl @%?ﬁanicns%lhﬁég% of % |u's‘ n@%ﬁuéiﬁl'é ?8@%(&‘1’ 88p @Héi%ﬁs a§u1table: materials for the
hydroxyethyl “cel T ul oSe, oxypropyl cell ul ose,

protebiyeir lexgrpnadpde ceifetosy tlere«lahud:meh aploydroiyestyp yelhobsedbytzoxypropyl
B AR LS el pLe 0ROl Mt U e
aceta{eeco%R}ynﬁ%%ﬁ%se aﬁU&ﬁE%&%@&ﬁ&% OPOWQCQEQ e)ée g.r, .

and the | pi cal ating | eve
AQUﬂArQﬁxAT@; SUB%LEIA(SF@M EU@RAGITQ@ af @BA;DRX@%Q Wevijke. Alypical

. rcoat i l.a can furthe be applied to
coatifiy BV ES Atsaftn 6o Bers i ErON HOTeY W CAAGRY( 1) |
OPADRY | I(r) (Col orcon) and correspondi ng col or and

col orl ess grades from Col orcon can be used to protect
An otvdreogtiak laytes céir forthéreiptignalcheyappiicd far the cdepesdtiassoftie praent

e R TV B TR o) oL b ccgtths
gradd¥BRYn COREER BRbHS uSdito tfb?otls&‘% nlg(?fe%tf?(gn 'letng (tj&edil and d provid vide colors

overcoating formula, exa e to prov
to the( provied ﬁypl):alrlesl'e&rsf@ o’lsum:\re @asolr asdtingiazefrem 1 to 6%, in general

Pfefe%@g %lﬁ% : o F y*@g}'f Hﬁ% enta%ﬁ%{%&%%%%ﬁté&bﬁm Q¥ea¢qafing formula,
for eﬁ%p{@wp{bﬁa@aqhﬁéﬁ&l (%nmeafa&f; kGBRe H¥E N pl a%f&gepse 2GS Shyl

['ubricants: talc, lordal silica d|o magnesi um
citratstteathsk catrateadceiyllmbsttyéeutrateedlbuiyﬂsabaaatn, thiaoxting epplyethylene glycols,

propyJBhg R Pl B ofieh S EGEHTaloay A LRE S emagaaiah stearete,

calci@¥ Sfeatale tiBRALRH bfoxRle, magnesium silicate, and the like.

Optional modifying components of a protective layer which can be used over the enteric or
other coatings include a water penetration barrier layer (semi-permeable polymer) which can
be successively coated after the enteric or other‘ coating to reduce the water penetration rate
through the enteric coating layer and thus increase the lag time of the drug release. Sustained-
release coatings commonly known to one skilled in the art can be used for this purpose by
conventional coating techniques such as pan coating or fluid bed coating using solutions of
polymers in water or suitable organic solvents or by using aqueous polymer dispersions. For
example, the following materials can be used, but not limited to: cellulose acetate, cellulose

acetate butyrate, cellulose acetate propionate, ethyl cellulose, fatty acids and their esters,
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ot her coatings include a water penetration barrier

| ayer (sem -perneabl e polynmer) which can be
waewceseByel y coated after the enteric or ot hePCT/USL0061029277

to reduce the water penetration rate through the

waxe@%ﬁlr hisd &R@bumwﬁmﬁ Rsorisitush ACUBRIGGIRES |88, RSTRL 30D,
he drug rel ease. Sustai nedrel ease coat i ngs

NE 3@@;1:@:@&1/3@@ ®h SUREIAASKP ) dellulopmadetede latex, etan Gambigaiibns of the

ﬂbovelﬁpﬁnﬁﬂgfgsaﬁﬁﬁyﬁwaﬁahﬁé GRS Bt 30 B G bGP g A Rypropy

cellul%% W1 GOEL @ HRRIEIRILSp ), My %k%ro?ﬁl adth18al BoR(WANISOCEL®,
sol vents or by u5|ng agueous mer di spersions. For

Dow €hamabCotphe amcbpdlpwuyﬂgymlu@me ahn; alsahe bsedused, but not
limted to: cellul ose acetate, cellul ose acetate
butyrate, cellul ose acetate propionate, ethyl
cellulose, fatty acids and their esters, waxes, zein,

Detalﬁrkﬁb w3 Qﬁ’é@)ré@k Og%sﬂ&@ﬁfdsdtﬁ’éﬁ M) d@%@eﬂé ﬁroﬁlae as
NE 30D, AQUACOAT(r), SURELEASE(r)

dlscussetl laboese Adbt@neertmnabandete be Gomimined botesoof skibin the art with
uch as

o OSSP USSR T BOLUTELR SR 88 o, ivotving

identi@i@a—&%&ﬁq}avs ol Erﬁ%ﬂu?e% t@?é(ﬁ Delativ¥ AROUMNR 0P Echhponents coating
hyl cel | ul ose HOCEL{r), Dow Chem cal Corp.), and

thickipsbapy beaylldiymetes xdmnt@r oﬁhnya’s 3od bempesétibns Desrent] gic.of hus, for

usi t he foregoin n Isa ot hers oac
examiiBs i g Ve QRSEh ARy ot o od el efcanisyiet e, Fifly
conveérBBMAThIRN i orPH GRBIWPEN JRIARE Bl &heRY R 88 §128E riffinblly.

in the art wth at nost a few routine paranetric
Formebepens momtgsthe desdred om vidnotreloass! prafiliesistoducs the desigd plasma

i nvol v nt| I es of .pol rs an ' es ther
concqr e 18 e e ST RaBt BN el B cartitpiy R ASsilse
proﬁl@?ﬁxdwg\lv%meQIsﬁal fﬂé{&téeéf g.91n Vi3 8fsSo186¢h &@%@&bhbl@ﬁﬁpemes active
hereof, etc. Thus, fof exanple, for a given
agentdxatfsliwesl,oatq whickicomeatitirsis ofelitundersppodfin thesirican be
determ ned. Fully conventional fornulation and
di ssolution profile adjustnments can be made routinely.

Suitab1@ Gﬁﬁﬂﬂéxﬁlé ARRhRAY bOHscdRE B St BB MstHaOing 8L 8RR R ase profiles are
profiles produce the desired plasma concentration

well krewel ad 1fr¢ie@@btplamsmm lipritstlitd pelywiny| adstate; oell@bsetasetate, téilulose
n vi e, profi ew of the

acetaediges Celblghe nce e o Giocl oo Relfi SiaPiener phT g lose, faty

acids Rh@BRItdsRSs, afGt hl¥Shols, waxes, zein (prolamine from corn), and aqueous

polymeric dispersions such as the commercially available Eudragit®, Aquacoat®, Surelease®,

Kollicoat®, etc., products.

The tablets (and other possible solid dosage forms of the pharmaceutical compositions of the
present invention, such as dragees, capsules, pills, pellets, and granules,) may optionally be

scored.

In general, the pharmaceutical formulations comprise 0.1 to 40% by weight of any single
ingredient, more typically 0.5-35% by weight, depending on the formulation technology
employed. !
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agent half-lives, etc., which correlation is well

understood in the art. Suitable materials which can be
waig@dotasachi eve formul ati ons havi ng such rel eBGEUS2006/029277

profiles are well known and include but are not

limted to polyvinyl acetate, cellul ose acetate,

cellul ose acetate lattices, cellulose acetate

DefirnH§¥5£%e?mscel | ul ose acetate propionate, ethyl
. fatty acids and their esters, alkyl
al cohol s, waxes ein  (prolamne.fr.omcorn), and
Conax aq ueoustﬁ‘%g’laislrl??et}’ql 8%%?'%68@1?%5?7}%? n%ed%r {1%% the comercially

Ty @21 | aBh&tifd GIF d8ditrence acoat , Surel ease , Kollicoat
, etc., products. The tablets (and other possible

AUCsakt d dbsaige ufdarifse plasndenngerdraigs #etsietine cormediin fimegero to

o 11 o° e ePetH i A B oy bhRER ot Siptbe o timi of
scor ed.qubfi GRRBH Aalcul Q1 RNAE TBER WabeAidd argul at i ons

conprise 0.1 to 40% by wei ght of any single
AUCingr editemarea nodes theyplasied ¢opcentButisaayydysuswengeurye from time zero to

dependi.ng .on th rJrul atjon C I npl oyed.
et i TR 6FC B AUt Crumiio b sar b Tt ohspyed
concentfahtifible dorfdBeirdidR ahd MRisGhe Akt BREEa Fatd B tant.
AUCo- | ast the area under the plasma concentration

tin  versus thé apparsnt teeminabhalf-lifepcalenlated fronhn2/last sanpl i ng

tinme at, which concentrati ans were at or above the
APL i s e RE bR EERE Ll ated by the | | near

Fastell" @PeZ @) @ahiohiutha§ing W0 dsud 1§ bk ed- W Rks. t he pl asma
concentrations versus tinme curve fromtine zero to

infinity, calculated fromAUCo-t+ (Ciast/lz), where
Brief ast, '{.s t l.ast .observed quantifiable concentration
—i@l—?——-ﬁ%—t&%"e riplipn o : t terminal rate constant. tl/2
Fi guljlé he apRabRihctr8kgd dfdlardibskat iffe@ent CBMpHsAbE torbésatt fordlilations
z.
with different Eudragit polymers.

The contents of all references, issued patents, and published patent applications cited
throughout this application are hereby incorporated by reference. It should be understood that
the use of any of the compounds described herein or in the applications identified in "The
Related Applications" Section are within the scope of the present invention and are intended
to be encompassed by the present invention and are expressly incorporated herein at least for

these purposes, and are furthermore expressly incorporated for all other purposes.

Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation and the content of the instant specification, numerous equivalents to the
specific procedures, embodiments, claims, and examples described herein. Such equivalents
are considered to be within the scope of this invention and covered by the claims appended

hereto.
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APl Active pharmaceutical ingredient Fasted -
Overnight fasting, e.g., usually about 10-12 hours.
w®eioePidescri pti on of the Drawi ngs Figure 1 sheelUS1966/029277
range of hardness at different conpression forces for
Tt is th @k WH@Etb@d‘ﬁm’t"Wﬁ& edé1fvfaﬁfe§ Bhd Elﬂgés%é broR@led Hefetn, eEh 8n ages of
contents of all references, issued patents, an
snlbjepumwiaheds @azagns, angp plqoda\wem gll aalugecarndrrﬁmgﬁg hommpzdss@ by these

T B PSSRy Rig L FSHE S o
MOIC%QHP&IHOQ§CSC{E§%M Q@ﬂiurhﬁéﬁ Iﬁn% dswdlng tﬁ@ﬁﬂ)}be‘? Bk | NS limits of a

dentified in "The Rel ated plications" Section are
mngamftvhlues tkelweoptenglatehby thegsesant dpplieationon and are
intended to be enconpassed by the present invention
and are expressly incorporated herein at |east for
qese pur poses, and are furthernore expressly
Examples horated for all other purposes. Those skilled in
the art will recognize, or be able to ascertain using
no nore than routine experinentation and the content

of the instant specification, nunerqus equivalents to
The ipypatiepéciurther iPrgtisnede felimyyas pemnies whish seould pet be construed

asﬁ”@%ﬁﬁ?ﬁ@%%ggﬁﬁ&B§q§r$ﬁ0§'n Such equival ents are

I'n" the scope of this invention
and covered by the clains appended hereto.It is to be
under st ood that mherever values and ranges are

provi ded her ei ges of subject populations,
Withewy Jaidless ¢ a&ﬁ@“@’lladb’é heawﬂdéhatamp skiflediinsthe At cpmritging the preceding

descr 1%9 ”J,P[g&% o ﬁgsetnpﬁnﬁ/gnt}’o%htk;% A é)ﬁaﬁeﬁi‘ he ?fe%eﬂﬁg Bleférped specific

ehc e scope
emboldi‘nd@’ﬂ]i m@ntheﬂ&’fm €0y &k comttucy ad me&l;t iillaktra‘tﬁzlej andi Honilimitatiesef the
ranges, as well as the uEper or lower limts of a
1mnamﬁﬁgﬁﬁ%ﬁd¥§P%%%HH¥§‘ﬁ%@% EHenpl at ed by the present
appl i cation. Exanples The invention is further
illustrated by the foll ow ng exanpl es which shoul d not
be construed
In the foregoing and in the examples, all temperatures are set forth uncorrected in degrees

Celsius and, all parts and percentages are by weight, unless otherwise indicated. The particle
size range of the guanfacine HCI (as the API) used in the foregoing examples, tables and
figures, is dv50 of Smicrons to 25 microns and dv90 of 10 microns to 50 microns. The term
“dv” refers to volume diameter (the diameter of a sphere having the same volume) and 50

means 50 percent of the particles and 90 means 90 percent of the particles

Example 1

The primary pieces of equipment used for manufacturing the tablets are a 16 quart V-shaped
blender equipped with an intensifier bar and a 16 station rotary tablet press. All materials are
passed through a 40 mesh screen and charged into a 16 quart V-blender, with guanfacine
sandwiched in the middle. The mix is blended for ten minutes, with the intensifier bar turned

on for minutes 5 — 8. The blend is charged into a polyethylene bag and then transferred to the

18



10

15

as further limting the subject invention. Wthout
further elaboration, it is believed that one skilled
WO poovhes28¢t can, using the precedi ng descri ptiPCT/US2006/029277

utilize the present invention to its fullest extent.

hoppdi6F tRE Sked ABlePprRELITHRGISRIES bémﬁre@sré‘a@@ tHé%?Pl% Ahfe: hardness for the
therefore, to be construed as nerel gtlve

necesyaxy thiplat weighty & ablet hardnese itestad witbfa &Chl@udxgsx:harémﬂse tasm
any way whatsoever. In the foregoing and in the
exanpl es, all tenperatures are set forth uncorrected

d Cel d t d ercenta es _are
rounal}atwé%ﬁﬁasmwﬁégrh%w@ Truitrasit KSp@ vos ried for hardness
at vaﬁﬂ?secoq ?;&gloﬂffoﬁcgse%‘p%’ﬁgtﬂclgne HC (as_ the API ) used in

e Toregol ng exa bl es and figures, is dv50 of

S5mcrons to 25 mcrons and dv90 of 10 mcrons to 50
m.cronec The term "dv" refers to volul dianet.er (fhp

o oo

Ingredicatfet er of a spher &qmms#gort h&%swi® v uﬁempaﬁﬁose(% wiw)

Guan[[}fc%ebH?}) percent pf—tie panr 76" esand Yo——neans png%es

ercent” of the particles anple 1 The|primary

Metll@éelwprrent used| for manufagiuring the tabletsiana a
16 _quart \V-shaped! bl ender equipped with an intensifier

Etldr@aerHHlﬂSSi‘ 16 st at on rot ar§/3 B&bi et press. All N/A

oh Aroon
E“d‘!?;'&cﬁll‘?@%@' rn?locapm quart V- LB(;Vé‘nd wi t h guanf acljﬁ@3

Fumar R Ched Tn the[mddle. Ehqg m x 'S blfended forg g&n
mnutes, with thelintensifier bar turned on for

CompritoL§&ESATO* 8. The bl end i 8.8harged info a 13.33

nnluafhulepo bnn nd then-transferred to fhnhnnnar of

\va | oty ™™

Ludigtgs™ st okes t abl et| press. THeOblend is (,onpressed6t9é

propriate haraness f heecessary tabt
Prosor/l\glﬁgtﬂ% Tabl et har dness isP{'sést ed withja Schl euﬁ?gsér

har dness tester. Fornul ati ons containing either
.. Eudragit L 100-55 or Eudraglt RSPO were tested for
"‘Meth@qeéi &6 -y dvaypeons Inedhy e Bhess nDe v (smigad dendragiik E00135, —

poly( 15/%': aﬁé'\%hygq\éﬁfl éygrn%ﬂé”cgﬁl%% E)é{)]#gn%fy oh%) Wme jegica, Inc.;

Eudr@ﬁﬂ‘ll%P@CIMhﬁioﬁi’o, Matha@fmaa:mpblﬁneacm@hrﬁ medrwaﬁm R@h{pmol 888
Aner

ATO - Glyceryi dlbehenate Gattefosse; Ludipress — Lactose/povidone/crospovidone, BASF;

Prosolv HD90 — Silicified microcrystalline cellulose, Penwest.

Composition ‘ Average Hardness (kP)
1 (Eudragit L100-55) 6.2
2 (Eudragit RSPO) 3.9

The general method for preparing guanfacine tablets used herein is similar to the method for

the same in US 6,811,794 and US 6,287,599.
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Eudragit RSPO - Ammoni o Met hacryl ate copol yner, Rohm
Anmerica, Inc.; Conpritol 888 ATO - dyceryl
walrivehenst e, CGattefosse; Ludipress - PCT/US2006/029277
Lact ose/ povi done/ cr ospovi done, BASF; Prosolv HDOO -
Exampld 2 cified macrocrystalline cellul ose, Penwest. The

general nethod for preparing guanfacine tablets used
herein is simlar to the nethod for the sane in US

ObJG%%Slg‘h: \9%68@\9&? 153 é i%go aﬁs%ssgfg S}%gagmﬁ%déﬂnettlcs of controlled—

release fg@aﬂa&ﬁg hfgtd sﬁﬁgleﬁ ne;gaausé o hruiRé 8ars o2 Y A mg @Joherable 2.
a single 2 ng dose or multiple doses of 2 ng and

from Table 2. Methods: An open-|abel, dose-escal at| on

e A iRe e & S B, SRS Tl v

G ( rAIADESHME
e B ADEDR SR E005 LSS Moo

were btaonsiderad divagreaght rre‘rad Dplgsan(ﬁ@&l)nvmlgetow THeinrelevtnopatliogram

T NE RS EE N GET, —-—

withid %%'ﬁh ]tae? Ted BN o? (N Bre SR HIORA gefldérhﬁé’uehﬁ%ée CRTRIR 1Flthey had
psychiatric diagnosis, a history or famly history of
a conwalidipaypchibitse dmgndzshﬁaa htsﬂmy ionfeasityi lnjstonr of caddjedldisespthat the

the pati ris re ta [ .
investarse AeEdp b gani o il Pt dele AC Viodly oy BAsggftecting
agentt ﬁ?01%(i'c%ﬂ§en§w€§§ﬁ/@ﬁ b fhe%dﬁéﬂ's%ren?@% befdisn ecei ved a

single 2 ng dose on day foll owed by repeated 2ng qd

(once daily) doses on Days 9- 15,

16:-2 and rep doses .qn Da 24- .
Patief3g e0aiad Ao BE AR B 101 bl O T e (e gl doses
t t -
o D o P T RIUAS S, D120 n T RBCARS Mg U s pn Days 24
29. Tattlese Gadihys tivhted dpeated n@nap @yel 301y 3dcsdS. mRes dhyssi3 to 35.

28 Il ed t d.the. t
Pharriy U S EaTls VG T G AR SIREE Ak st B e S peof

repeated 3ng qd doses

repeated 2mg and 4mg doses.

Results: All 28 enrolled patients completed the trial. Demographic data are provided in the

following table.

Demographic information

Children Adolescents Total
(n=14) (n=14) (N=28)
Age, mean (SD),y | 93£1.82 142+ 1.05 11.8+2.90
Gender
Male, % 50 85.7 67.9
Female, % 50 14.3 32.1
Race
White, % 64.3 85.7 75
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Summary of pharmacokinetic parameters for guanfacine on Day 14 after oral administration

of 2mg once daily to children (6-12 years) and adolescent (13-17 years) ADHD patients.

Children Adolescents

(6-12 yrs) (13-17 yrs)
Parameter® (N = 14) (N = 14)
Cmax (Ng/mL) 4.39 + 1.66 2.86 £ 0.77
Tmax () 4.98 4.53
AUCq.24 (heng/mL) 70.0 £ 28.3 48.2 + 16.1
CL/F (mL/min) 552 + 215 826 + 486
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ng tablets fromtable 2 and to investigate the dose

proportionality of 1 ng, 2 ngy,
wokwhoues4 This was a Phase |,

si ngl e-dose,

five period,

and 4
randomn z

ng doses.
ed, openPCHD81006/029277

fourtreat mnent crossover
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of 4npesricodaily toadhlildeul{p-detysansparei adotbseens ( 13g] 7eye]ansg AdDHB patlents

adm ni stered after and overni ght fast.
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ets during t
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he course of the
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40; O her:

0 Overall

24— Race—Wh

ter T,

mean age in years:

Dery@ggaggi cY:
Brack:

5; Hi spanic:
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TherelWeizmol disthtighuaciomedue tb advesesaumrnBI(XESY. Nohudinically significant

phar macoki netic _data is shown bel ow. Summary

of PK
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usi ons
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consﬂﬂ@@@ pﬂs%ﬂﬂy ot praBabily dueto tﬁ@t&ﬁént@#as Loﬂiﬁgoleﬂcd‘@3 %nshlyt 6 Bgbjects

. gh mean val ues for Crax and AUC nf increased
(71@&}4‘?% ed tedigve eapretSRBINPISNER: bet ween the 1mg and 2 ny
doses. The 2 ng and 4 ng guanfacine tablets fromtwo

different data sets, i.e.

, (#1) and (

#2), were

Condhisi@ifhti Tl phatmdcokinbgis offgpspeciht we 1hkseafgt bral afhilisration of

There were no deaths or serious adverse events. Exanp

| e

singlgg2mg doses and multiple 2mg and 4mg doses in both children (6-12 years) and

adolescent (13-17 years) ADHD patients. Plasma concentrations and concentration-related

pharmacokinetic parameters in children (6-12 years) are higher than those in adolescents (13-
17 years) and, regardless of age group, are higher in female patients than in male patients.
This is most likely due to the higher body weight in the adolescents compared to children and
in males compared to females, regardless of age group. AEs were generally mild to moderate
in severity and did not lead to any discontinuations. Controlled—rglease guanfacine appears to

be a safe option for the treatment of ADHD in children and adolescents.

Example 3
Objectives: The study was designed to assess the bioequivalence of guanfacine 2 mg and 4

mg tablets from table 2 and to investigate the dose proportionality of 1 mg, 2 mg, and 4 mg

doses.

Methods: This was a Phase I, randomized, open-label, single-dose, five period, four-

treatment crossover design with a separate lead-in period.
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bj ectives: The objective of this study was to
i nvestigate the bioequival ence of guanfacine 2,5 ng
wWo abei@sayer sus guanfacine 2 ng tablets. Met hoRPGT/UTNG029277
Phase | study utilized a random zed, open-| abel,
si ngl e-dose, three-treatnent crossover design.
Forty-eight (48) healthy adult vol unteers conpl eted
Fortytriee @Ouhgalthplatiuls uiljpetetrs compketadahelsintly Rssngpertbdt Ig abmebjects
.of 6 treatnent sequence nd receiv a g and .2 ,
receiag A SHSIEN 108 0456 S ARIITED SRRl TG VO LS ot PRSP aRod Jagublects
. V, I t : '
were SR e EEIIGE o Al e AL O pd SRl EREbIoF g5} fhence
Duririgeraagnanipexsds 228 rsdbjects Maleesd tlsdr askigned eeatm8dt dR@omg or 4 mg. All
. Wiite: 10; Bl ack: Jf; H spani c: 36; her:, 1 O/eraIIJ
subjepts AP oseive v sing %gos%gagfrg: tablets &Y siggledoges of 4 mg tablets
i e B o o Bl i afteran
overndgdase 2 ng and 2.5 ng doses to heal thy adult
subjects. Arithnmetic nmean standard devi ati on except
for Tmax for which the nmedian is reported. There were
£ 1cl ugj 3 VRGN ected for the
Demé}%q?@g?séﬁeéﬁ?ﬂn? doég@&ts'%é’ 2. 5%%8&85%1‘ acine tablets from
the two data set Race:. ¥hite( #ZBladnd; Hipnicad® Gtheah 0

bi oequi val ent to the 2ng guanfacine tapblets. The_. ,
tabl et s appeared Qvgragémgag e AYEnLr 1497 16{1?5 inclusive

Resu[tg:: grsg}n%&%ghﬁ%g il cBﬁ)ﬂet‘f@%ﬁa Aot TBloG,; Subj ects in

nrstered rn single oral 2ng and
2. 5ny doses.

Exanple 5 Gsnotically controlled
Guanf aci ne extended Rel ease Tabl ets The, primary

i eces
Sumrgepryé)bf‘ @ﬂ%@ﬁle‘cg@é@rﬁu@ ingaHes sRsle pyq%@dra%qapen PE\EW& mg and
ahge@ 16 quart Vshaped bl ender .equi pped with an

4 mgl ntensifier bar, pan coater capable of sol vent
coating, a|l1l61mg 2mg (#1) 2 mg (#2) 4 mg (#1) 4'mg (#2)

Parameter*t (N=52) (N=50) (N=50) (N=49) (N=49)
Cumax (ng/mL) 0.98 £0.26 1.59 £ 0.49 1.54 % 0.53 3.58 £ 1.39 3.59  1.40
tmax () 6.00 6.00 6.00 5.01 6.00
AUC ¢ (heng/mL) 29.3+8.84 55.0 + 18.0 54.0 + 17.6 120 £ 41.5 119 & 43.4
AUC ¢, (heng/mL) 32.4£8.78 58.1+ 18.8 57.8 % 19.1 125 + 46.0 123 + 44.6
Az (h™) 0.0416 £ 0.0088 | 0.0439+0.0075 |0.0434+0.0086 |0.0434 0.0098 | 0.0448 + 0.0089
tye (h) 17.5+3.83 16.4 £ 3.46 16.7 £ 4.12 17.1 £ 5.51 16.2 £4.15
CL/F (mL/min) 560 + 194 647 + 253 638 * 206 599 * 213 638 * 331
V,IF (L) 823 + 249 894 + 328 889 i 241 854 * 294 866 * 393

Conclusions: The pharmacokinetics of guanfacine were reasonably linear over doses of 1 mg,
2 mg, and 4 mg although mean values for Cpax and AUCq.iest and AUCyr increased somewhat

less than two fold between the 1 mg and 2 mg doses.

The 2 mg and 4 mg guanfacine tablets from two different data sets, i.e., (#1) and (#2), were

bioequivalent to their respective strength tablets.

There were no deaths or serious adverse events.
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station rotary tablet press, and laser hole drilling
systemto create the orifice fromwhich drug is
wo edogasess Al materials including osmagents (My1/08206/029277
Maltrin, and Mannitol) are passed through a 20 nesh
Exangfié #en and charged into a 16 quart V-blender, with
guanf aci ne sandwi ched in the mddle. The blend is
. ] . . A r R
O DT DB oL S LB BB th 0 A B Bfantucine
2.5 noptaplessseens poartfivinad pigdplbledt e har dness for the
necessary tablet weight. Tablet hardness is tested
with a Schl euni ger hardness tester. Tablets are coated
0 g ¢ . ¢ ‘ :
Mot R TR PR Sy P HRORPE Baliebdfel Bl Blesrpgment
crossab@ulesigho d@biyigis ¢48)dehladiyeadulivo(udaderosvaipléted thel study) AlDsubjects
Acet one then addi ng 25-45% pl asticizers such as TEC. A
were rggelommly pisigned themeeoti Gstreaaentseaisagesad srei el ae we anha.> mg
. . el . : . | eV
el QLGB B A 100581l 0) B AL R
(a singdp&al ésbe BirhdoS2. Mimgadfies W 0@&Riddy fasbsti tuting the
generically or specifically described reactants and/ or
operating conditions of this invention for those used
' X i ng l,e r t he foregoi ng
Dem!a%g@??spf(lﬁ ‘%{r%}l,%gone I\géllggﬂéd??rﬁglte T%en‘s’] 4art can easily
ascertain the esstrti &WhighaoaBlhelk:i1$Higaniof 36;0tEer: 1
i nvention and, w thout departing fromthe spirit and
scope thereof, cdlvastkecymprgednyceRaliges and
difjcati ' tjion jt to various
Resuff8E8 LR A8 Pi AR Qe B by
phar maceutical fornulation conprising an effective
amount of guanfaci ne or a pharmaceutically acceptable
SummggytoftPhepasgnetarsdonguantagite abiseospbpdreinisiration phyingle gy frsl 2.5
[ f ' ce a day adminstration of said
me dgﬁegﬁéeg%hﬁ&a?@g&ﬁiﬁn%n subject who is at |east 18 years
old and satisfactory to achieve for said

Parameter 2 mg 2.5mg (#1) | 2.5 mg (#2)
Cinax (ng/mL) 1.71+0.56 | 2.26+£0.67 | 2.49+0.93
Tmax (hr) 6 5 6

AUCq.jast (ng.hr/mL) | 59.8+20.9 | 77.8+304 | 81.3+354
AUC;yr (ng.hr/mL) 64.2+22.6 | 845+34.2 | 85.0+37.4

Az (b 0.043 £ 0.012/0.040 + 0.0120.046 + 0.011
T1/2 (hr) 17.7+58 | 19.0+66 | 16.7+7.4
CL/F (m L/min) 612+303 | 598+299 | 591+283
Vz/F (L) 884 +382 | 915+390 | 809 +406

20  Arithmetic mean + standard deviation except for T for which the median is reported.

There were no deaths.
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30

guanfacine for a single dose adm ni stration under
fasting conditions, for a dose of 1 ng of guanfacine
W@rooAs28+ | ast of about 29.3 20% ng-h/ni, a OPERUSE006/029277
about 0.98 20%ng/niL, or for doses of 2 ng or
ConcRRAIHRE IR S SranRURt My H?ﬁ@reﬁ’& iR rd@ﬁé kiR d. §m% sidhdide tablets rom
correlated wth that of my dose, éCOlas
the twendeta sdtnyéar (#1) aed G2gcre eadhfhnwufvral'ent imethdl?aglg(gnaﬁ;acme tablets

The tg\ﬁgeet% gfalgeg{; @%gt e]a%é) rggyeléa \g%bége %2& By ﬂwr@rh%a%]gma?e and female
subjebts ﬂ?ﬁﬂ s?fu(ﬁp\% |@hﬁgls¥&écnn%1rfg@%gpﬁﬁg atl 3. %@'doﬁéﬁbl et

y proportiona ereto, or a human
subJ ect who is at |east 18 years old and satisfactory
Examé? jachl eve for said guanfacine for a single dose
nistration under fasting conditions, for a dose of
qf about 81.3 20%
A % > DERA 2898 g/ L, or for
anot her dose armunt whose PK profile is linearly
con-elated with that of a 2.5 ng dose, an AUCo-i ast
The paimthrCpgres dfregaipngnt esefitl é@k anufinderengt asmotin dabiets ani 16 quart V-
e,, wher ej t.of al rmul ati on we
shape | HEhea SR Vi B e R T CGUHEF TSt P ER Pyhe, a 16

statloﬁ P5th s tﬁEl@ﬁpr@ést thBlader %ofégirﬂfﬁgesysﬁ:rﬂ Rtdatd &@'o@ﬁic&\@ﬂomhlch drug
linearly proportional thereto,” or a human subject who

is reldasedat All emsrialsgngluding oamelg@an)@éutolsMabnmraﬁdtMaranﬂol)mpassed

throu%lﬁéeﬁ%#egg gcrlil %%1]: a?@r?giprtgle Hgo asl é.ﬁl%gﬁ (yj @lée%e? d\g{n t%&%{fgctmeosandwwhed
heGHA fea‘Th Blefdi ol &% | 193 2% na: ﬁér%d he 1
of a SBlEs majplaj praasoTheblendiseonpmsstd Mﬁbfseamrm@ﬁarﬂeess gor the
i ne t h, th of, a 4

necesa A I Gt | B SRS e B R THFG BB el Jeblets

are cdﬁgedqﬁ%%an‘éﬂﬁélexklﬁh § §y kot &t 6(f P@U@'hﬁﬁ bpl'ﬁgh‘ﬁr' ohd céa@ihg 3oMtion is
dose is up t rTg and for a ng dose, 3

ng -2, MYy
prepact(dslsl dJssobﬂh@abo@Oé% deilnk@a@' Agetater NEl(bIa‘@@naW olhmlaa@) n'gAcetone then
addmg%% 45"/ap1tagtiic?zer§ s%kc): o T\Q%I %hlaselr 'anfisd Lche by A8 ltacec{] on one side of the

tablets to allow for drug release. The tablet achieves the desired PK profile.

The preceding examples can be repeated with similar success by substituting the generically
or specifically described reactants and/or operating conditions of this invention for those used

in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the essential
characteristics of this invention and, without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to adapt it to various usages and

conditions,
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thereto, ora human patient who is 6-12 years old and
satisfactory to achieve for said guanfacine for a
wa@Rogloes28bse admi ni stration under fasting condPtT/U8®)6/029277
for a dose of 2 ng of guanfacine an AUCo-i ast of about
56.88 20% ng-h/m., a Crepg afvgbout 2.55 20% ng/ ni,
or for doses of 1ng or another dose anbunt whose PK
profile is linearly correlated with that of a 2 ng
dose, an AUCo-iast and Crax linearly related to those
Wedamithe 2 my dose, wherein the total fornulation

weight for a 2 ng dose is up to 340 ng and for a 1 ny
dose or other dose linearly correlated with a 2 ng

dose, %ﬁoﬁ&@iacétﬁ@a?ﬂouﬂ@ﬂaﬂ&i corhprésdiid ¥h EAFREOE hindM&lof guanfacine
thereto, or a hunman agtatlent who is 13-17 ]éears old and

ora @@tlﬂ@ﬁu@t&blmm@w@éﬁrﬁ bergefrand 4t eagjpan veloirleesatigfactqry to achieve

ngl e .dpse adm. nj.st LAl der fasting conditions,
effec’fs‘ée (%}feél aS%““?“ﬁ%"%? dgkﬂ g W& 4n AUCo-i ast of about
42 Hifmar?Q¥ergwhé Mdat 1@5@@9@&1@‘ ol@ bR satibfRRry RPMhRYE My said

or for doses of 1ng or another dose anpunt whose PK
guanfseineifprea single idpgesadnynistatics wdedfagingronfdiiongfiona dosgyl 1 mg of

evan g an AC R BB 2o AP neshl it ier ARG P 207 ng/mL, or
for d&%b oD% nfpldr aothePBosd Qﬁﬁuhtswlll’d%etﬁ( o818 1881y &he?&;créél WHh that of

dose or other dose linearly correlated wth
a 1 mgabeg, aa A@Cajlast araiC ek hnmlghelateldm@ thobg/ fqutlpbmigi dosa [wherein the

total {ghfie vieieit B L e gt s i ) Mt 48 2inecdelt Bt Gt dose

11nea1f1§3 5591"&15’{%&1 QRhof 1 flg@loe, %'tot‘ﬁhﬂaﬁliét W@lghf‘hﬂéaﬁyfp@(anaﬁthereto
| et, wherein when the tablet i's round’it has a

dlqairreter of up to 0.4 inch with a th| ckness of up to
o T BIES! VHE 1 o AP DA ISR ] el i
guanfagirnﬁhf&gatsiﬁgggé gH&Cefdg}lf?ins@éld\mﬁﬁﬁl f;ﬁgﬂr&n&{ﬂﬁfgﬁ?g S’l;ﬁnlt % %&'e of 2.5 mg of
guanfaaink @ AUC. 155 of about 81.3 £ 20% ng=h/mL, a Cpnax of about 2.49 + 20% ng/mL, or
for another dose amount whose PK profile is linearly correlated with that of a 2.5 mg dose, an
AUCjast and Cpax linearly related to those for the 2.5 mg dose, wherein the total formulation
weight fora2.5 mg dose is up to 255 mg and for other dose linearly correlated with a 2.5 mg
dose, a total tablet weight linearly proportional thereto,
or
a human subject who is at least 18 years old and satisfactory to achieve for said
guanfacine for a single dose administration under fasting conditions, for a dose of 4 mg of
guanfacine an AUC. 55t of about 120 + 20% ng=h/mL a Cy4x of about 3.58 + 20% ng/mL, or
for doses of 3 mg, 3.5 mg or another dose amount whose PK profile is linearly correlated with
that of a 4 mg dose, an AUCq.ja5t and Crax linearly related to those for the 4 mg dose, wherein
the total formulation weight for a 4 mg dose is up to 300 mg and for & 3 mg dose, 3.5 mg dose
or other dose linearly correlated with a 4 mg dose, a total tablet weight linearly proportional
thereto,

or
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wherein when the tablet is round it has a di ameter of

0. 1500 inch to 0.3125 inch with a thickness of 0.01000
wo 2000/00:2400 i nch and when the tabl et is oval iPCHES2086/029277

| ength of 0.4860 to 0.5400 inch and a width of 0.1200

Lo 19111%61%t1bﬁ‘@\9hc¥‘43t6hl?y5a@ 615 RES §atf§facQ)r§3 M&hﬁ&le (f\opsggl guanfacine

inch. 5.7 A pharmaceutical fornulation of
for a \mgleeioae admeinfstration sudsy Estingvbanditionas fok ed9$e df82 Iylg amf guaifabine an

is health not sufferln from
AUCpaq W58 5 2% vt 18 Can 0;5&% 23{5& 2%%&3?%&&#@ doses of

1 111gv\ﬁgﬁ%¥ﬁ9hgsga?@.eﬁ%{oq@§ %bﬁl@ ?fn?é'a g%‘%@%id%lt}gﬂ#% SPFa? mg dose,

formo

an ABCh.eeindv@,, Qhnedrty mfategiuamfﬁcae If(rreh@ﬁ & qisarwikeeadthewdtd! Yormulation
acceptabl e salt thereof anpd at | east one vehicle
weightfpy %12 B @g.s? 13 ¢ Woi0e0® 2t fop 3 1l i@ dess s othey g9se hnearly correlated

with \%\lger | (iste{ %feo'teﬁ a%q(?ée}t‘)? Sélg 11%? ﬁ%g%go,g% Reidman patient,

se round tabl et
the dianeter is up to about 9/23 inch, for 2 ng and 4
dose oval tablets the |engths are up to about 0.486
i ricimancPatipet WhaisHs - Hr eagppld 6“%%&?0@1'32@@011}%’?1 forgaid guanfacine

for a gdlggle%oge %nln%hggm?{ﬁgdeg fR H%?(%gﬁ?onrs %Pg dg%b(lfezt 1§1g to? Euanfacme an

meters are u

AUCphasfaoeatdl calt :EG% migltaﬂhLom CRf of bBduN1G6MN20%Ing/thhor for doses of
respective tabl et wei ght for a1l dose is up to about

I mgpsenether desergmawiieviose HB. nrefilgpolincagygorrglated vathngase? mg dose,

b 0 to abou
an Aok ab cagMeatt Bl iR 088 248 Ui SRR
formulgtistPwéighefee D mS8ost i88p t3340Anhad FRGEUE Cdbe or other dose linearly

formul ation of claim 1 conprising an ani oni c pol ymer
correfgfed with a 2 mg dose, a total tablet weight linearly proportional thereto.

2. A pharmaceutical formulation of claim 1, which is in the form of a tablet.

3. A pharmaceutical formulation of claim 2, which is in the form of a tablet,
wherein when the tablet is round it has a diameter of up to 0.4 inch with a thickness of up to
0.2 inch and when the tablet is oval it has a length of up to 0.6 inch and a width of up to 0.2

inch with a thickness of up to 0.25 inch.

4. A pharmaceutical formulation of claim 2, which is in the form of a tablet,
wherein when the tablet is round it has a diameter of 0.1500 inch to 0.3125 inch with a
thickness of 0.01000 to 0.01400 inch and when the tablet is oval it has a length of 0.4860 to
0.5400 inch and a width of 0.1200 to 0.2400 inch with a thickness of 0.0140 to 0.020 inch.

S. A pharmaceutical formulation of claim 1, wherein the human subject who is at
least 18 years old is healthy not suffering from ADHD, and the human patient who is 6-12
and 13-17 years old is suffering from ADHD.
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met hacrylic acid and nethacrylates - nethacrylic

copol yner Type C, NF. 9. A pharnmaceutical formnulation
wo@toocloai2ea 7 wherei n the anount of the ani oni c POT/YREN6/029277

of nethacrylic acid and nethacryl ates- nethaciy lie

cgpol y IAE]Sha;rMQ&uF@ i Patﬁ}ﬂ%ftcla%ﬁ 2 GheAqsiin t‘ﬂl@ Yortd M‘f a thBlet,

A“phar maceut | ca ormJ ation according to claim1
compmtlﬁg en affediize ool eftguenfaciae ef 4 pha:rmaeeutloally wt:pw]ﬂlel@alt thereof

and %Ilm? ng}rf]ﬁ?ﬂl‘g? é@%%ffr’w O%’&st\émaf%lﬁay Vﬁ&g i‘ééglgct&? %rgom niStjation f said
guanfﬂabggﬁ 1%?&1{ "f‘iEhtnth he A& sE2Nsi on, heroin

ertain problens in d| fficult pregnanci es,
for a langklose whekpbitt erdienaecionpts shauy9admeh, stering to a
atient |n need t her eof [

pa har maceut i cal can s t
For 2 GRg@R dirpi 006 Cw PRt (o lenEhaaARdS ﬁE@%@cﬂ e s are

] Wlﬁ ARHD is treated. 13. A nethod accordl ng to
uptoé]:dl:!naultni 1?§Ill°\r/\llher ein the patient is 18+ years old. 14. A

for 2.5retg) 6 th@eeid. 8l nfpgddse raunditablétd thevdianeibrs ardvep wedbioens/16 snch.
6-12 years old. 15. A nethod according to claim 11,
wherein the patient is 13-17 years old. 16. A nethod

agcor ding, | %a&luﬁb@f&%a},\lx%p | iAWY WSt tAl | fe@ﬁ‘euc'tl% ta%%et weight

an’ ext énded armaceutical for
fora conprising an effective anount of guanfacine or a
pharmaceutically acceptable salt thereof and at | east
1mg€lﬁ%€ iy @pieout %%@/’inéf actory to achieve effective once a

2mggg%e«1§‘g?"t<&#oﬁ?§6(9ﬁg°f sai d guanfacine to a human

l east 18 years ol d and satisfactory
25mgmo§e:h|@\t@a1ﬁcﬁnzsanfg guanfaci ne for a single dose
adm nistration, for a dose of 1 ng of guanfacine an
3 mg Apgsds AR akent ZHHBE: 29. 3 + 20% ng-h/m., a Crax of about

35m§d%§e%s?u%hggg({,'g?3pro %g{lddoses of 2 ng or another dose

ose 'e"is linearly correlated with
4 mgdbadis ap t@atoungeddags. an

8. A pharmaceutical formulation of claim 1 comprising an anionic polymer of

methacrylic acid and methacrylates — methacrylic copolymer Type C, NF.

9. A pharmaceutical formulation of claim 7 wherein the amount of the anionic
polymer of methacrylic acid and methacrylates — methacrylic copolymer Type C, NF is about

25 to about 45% w/w.

10. A pharmaceutical formulation according to claim 1, wherein the formulation is
effective to treat ADHD, hypertension, heroin withdrawal, certain problems in difficult

pregnancies, and/or sleep disorders.
11. A method of treating ADHD, hypertension, heroin withdrawal, certain

problems in difficult pregnancies, and/or sleep disorders comprising administering to a

patient in need thereof a pharmaceutical composition according to claim 1.

28



AUCo-iast and Cmax linearly related to those for the 1
ng dose, wherein the total fornulation weight for a
waee7hoeed i s up to 170 ng and for a 2 ng dose PCT/U81066/029277

dose linearly correlated with a 1 ng dose, a total
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satisfactory to achieve for sai d guanfacine for a

singl e ose dmnlstrat pof 2.5 ng of
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Cmax of about 2.49 20%ng/nmL, or for another dose

anmount whose PK profile is linearly correlated with
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related to those for the 2.5 ng dose, wherein the

total formulation weight for a 2.5 ng dose is up to
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proportional thereto, or a human subject who is at

| east 18 years old and satisfactory tq achieve for

sal® guamtdkadrscodingdosiaigile; WB%réma?dlmw@%tr%ﬁ&fanfeefFended
pemg dose of 4 ng of guanfacine an AUCO-iast of about 120

0% ng-h/nL a Crax of about 3.58 20%ng/nmL, or for

doses of 3 ng, 3.5 ng oranot her dose anmobunt whose PK

profile is linearly correlated wiith that of a 4
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dose 1's up

effecdasenced. day mgmitaseation oﬁaf&guaﬂfwmelto nearl y correl ated
with a 4 ng dose, a_total tablet weight linearly
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20% ng-h/ m., a Chax of about 2.55 20% n%/l or for
anothgy dese apgount W@osgrPlgpmﬁl,@ys lineaidy correlated with that of a 1 mg dose, an

AUC a5t and Ciax linearly related to those for the 1 mg dose, wherein the total formulation
weight for a 1 mg dose is up to 170 mg and for a 2 mg dose or other dose linearly correlated
with a 1 mg dose, a total tablet weight linearly proportional thereto,

or

a human subject who is at least 18 years old and satisfactory to achieve for said
guanfacine for a single dose administration, for a dose of 2.5 mg of guanfacine an AUC.ja5 Of
about 81.3 = 20% ng*h/mL, a Cy.x of about 2.49 £ 20% ng/mL, or for another dose amount
whose PK profile is linearly correlated with that of a 2.5 mg dose, an AUCq.jast and Crax
linearly related to those for the 2.5 mg dose, wherein the total formulation weight for a 2.5 mg
dose is up to 255 mg and for other dose linearly correlated with a 2.5 mg dose, a total tablet
weight linearly proportional thereto,

or

a human subject who is at least 18 years old and satisfactory to achieve for said
guanfacine for a single dose administration, for a dose of 4 mg of guanfacine an AUCq.j55; of

about 120 + 20% ng*h/mL a Cpay of about 3.58 £ 20% ng/mL, or for doses of 3 mg, 3.5 mg or
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amount whose PK proﬁle is linearly correlated with that of a 2 mg dose, an AUC.jst and Cray
linearly related to those for the 2 mg dose, wherein the total formulation weight for a 2 mg
dose is up to 340 mg and for a 1 mg dose or other dose linearly correlated with a 2 mg dose, a
total tablet weight linearly proportional thereto,

or

a human patient who is 13-17 years old and satisfactory to achieve for said guanfacine
for a single dose administration, for a dose of 2 mg of guanfacine an AUCq.jast 0f about 42.74
£ 20% ng=h/mL, a Cinax of about 1.69 £ 20% ng/mL, or for doses of 1 mg or another dose
amount whose PK profile is linearly correlated with that of a 2 mg dose, an AUCo-jast, and
Cunax linearly related to those for the 2 mg dose, wherein the total formulation weight for a 2

mg dose is up to 340 mg and for a 1 mg dose or other dose linearly correlated with a 2 mg

dose, a total tablet weight linearly proportional thereto.
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