WD 2005/ 107773 PCT/ US2005/ 016012 SOLI D DOSAGE FORM OF
WETTED HEPARI N [1] This application clains the benefit
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of the Invention [2] The present invention relates to
a solid dosage formof wetted heparin and a delivery
agent. Background of the Invention [3] Heparin is the
nost wi dely used anticoagul ant for the prevention and
initial treatnment of venous thronboenbolism which
i ncl udes deep vein thronbosis (DVT) and pul nonary
enbolism (PE). PE is estinmated to result in nore than
300, 000 hospital adm ssions per year and is
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Field of the Invention

2] The present invention relates to a solid dosage form of wetted heparin and

a delivery agent.

Background of the Invention

[3] Heparin is the most widely used anticoagulant for the prevention and
initial treatment of venous thromboembolism, which includes deep vein thrombosis (DVT) and
pulmonary embolism (PE). PE is estimated to result in more than 300,000 hospital admissions
per year and is responsible for approximately 50,000 to 250,000 deaths annually in the United
States alone. There are numerous indications approved and unapproved that involve use of
heparin products, both fractionated and unfractioned. Usually, the goal of the therapy is to treat

or prevent a thrombotic event.



[5] Heparin inhibits reactions that lead to the

clotting of blood and the formation of fibrin clots
W@bk@s/1&11eswn as thronbus. It inhibits several arCT/U§L088016012

coagul ation factors, in particular, factor Xa and

factor Ila, by binding to the plasma protease

inhibitor antithronbin IIl. It is partially

net abol i zed by desul phati on and depol yneri zation. [6]
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40 years of age, obese, undergoing surgery under general anesthesia lasting longer than 30
minutes or who have additional risk factors such as malignancy or a hiétory of DVT or
pulmonary embolism. Heparins are also indicated for prophylaxis of DVT in medical patients
with severely restricted mobility during acute illness, and treatment of DVT with or without
pulmonary embolism.

[7] The anticoagulant effect of heparin requires the presence of antithrombin

I1I to facilitate the formation of a 1:1 complex with thrombin. The rate of thrombin-antithrombin

III complex formation is increased 1,000-fold by heparin which serves as a catalytic template to



X, XI, and XIl. Once thronbin binds to antithronbin,
the heparin nolecule is released fromthe conplex.
wob@s/10f763 exanpl e, the concentration of heparP@I/U82005/016012
plasma is about 0.1 to 1.0 IUWnl, thronbin, Factor
Ila, and Factor Xa are rapidly inhibited by
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absorbed timoughetbel pastrodntestimol tracéqui red i s appeal ing to patients

and can reduce infections due to the disruption of

the [iopt equis. Pateht Wb.e6,458,38 disdlsts ectelaynd relSwaphaynagputical

the lnvention [11] The present invention relates to a
dosage fobR! tbFoRNAnBEEHEbESf 2 BRIFBAIE]IE dA. The dosage form comprises low
molecular weight heparin, a bile salt or bile acid, and at least one surfactant selected from
hydrophilic surfactant, a lipophilic surfactant, and mixtures thereof.

[10] There remains a need for heparin pharmaceuticai compositions that can be
administered orally and provide an increased heparin response, i.e., an oral heparin
administration that can traverse the gastrointestinal tract and provide increased bioavailability.
Such a composition would provide a more convenient dosage method for patients receiving

heparin. Oral heparin would also increase patient compliance, particularly for patients requiring

prophylactic therapy to prevent major venous thromboembolic events. The fact that injections



conprising a delivery agent and wetted heparin. The
i nclusion of wetted heparin rather than un- wetted
whe@andrt73 n t he solid pharnmaceuti cal conpositiPEI/US2005/016012

results in increased delivery of the heparin. Wthout

bei ng bound by any particular theory, applicants

bel i eve that because the pol ymer chain of the wetted

heparin is already in an "open" form while_ un-wetted
and needlae prgrioh riquiradis apppading to patienés anstcan dedvep anfpetians due kxiba

down in the gastrointestinal tract and is nore readily
disruptiombfthe netdgrity of ke skirbyainfectidire sol i d phar maceuti cal

conposition may be a unit dosage form such as a

tabl et, capsule, orally disintegrating tabs and

strips, granules, powder packets, and patches. [12]
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heparin. SNAGubBsing dound punt gastiaddr thsorg, appbichntebdlieng thaybertauseahe
gelling the SNAC and wetted heparin together. The

polymer élﬁ'iﬂ 6 (B HHBE BLariBal aleQAP QS hi FORR” e, MWiiRt@sSwétha Hepadin is not,
delivery of heparin, with increased bi oavai | abi | i ty

less of thé g’@ﬁ@d ﬁ&)a}@ il BRKEHabWh gli ﬂlﬁ%’a%l%ﬁﬁﬁp{r%%n& gﬂg@k%ﬂﬁly

equi‘val ent anount wette eparin

absorbed é‘ﬁﬁﬁvgt?%g / élgjet?ségd Fﬁ%ﬁ?‘%‘gﬁ% cgo:rllg)%%ltoH%x&aJ be inif (ﬁlostagee form, such

admnlsterlné] or faC|I|tat|ngthedI|ver 1??arln

as a tablef, ¢apsuly: i9ral st diiptegrgine (308 ARG SRy, SR ?sy peHHerAckeE -2 patches.
the solid pharmaceutical conposition of the present
i nvehi2] onAcfarding Ye onaprstireed esphtodithensnthe iselidphasmaeantisnl
treating or preventing thronmbosis in a subject in

compositivednipiBeed) a Bsliveryahdeyit sedeoted SoaMN -y (Bhydroxybenzoyl)-
anti-thronbosis effective anount of the solid

amino] cag\ﬁ@fc%fd?éﬂd' ﬂﬁhn&@ﬁ@&ﬂ'ytab@ébtﬂﬂe 518 (IR €T Rilchi 28 18 M drdBodium salt)
y type of thronmbosi s can

(collectively hereafter referred to as “SNAC™), and (ii) wetted heparin. The wetted heparin

comprises heparin and a solvent. Preferably, the solvent also partially solubilizes the SNAC.

The un-solubilized SNAC has been found to act as a good gelling agent for gelling the SNAC

and wetted heparin together. The solid pharmaceutical compositions facilitates the oral delivery

of heparin, with increased bioavailability compared to the administration of tablets containing an

equivalent amount of un-wetted heparin and SNAC.



treated or prevented with the pharnaceutica
conposition including, but not limted to, deep vein
wa boosirioss s (DVT) and pul nonary enbol i sm ( PE) . PET/B$200%016012

anot her enbodi nent is a method of preventing a ngjor

venous thronboenbolic event in a subject in need

thereof by orally adm nistering an anti-thronbosis

effecti ve anount of the solid pharnaceuti cal o
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such as malignancy or a history of DVT or PE.

[16] Yet another embodiment is a method of preparing a solid pharmaceutical
composition of the present invention by mixing a delivery agent, heparin, and wetting agent to
form a semi solid or gel composition. For example, a blend of delivery agent and heparin can be
added to a wetting agent solution (individually or collectively) to form a semi-solid or gel
composition. The solid pharmaceutical composition may further be formulatéd into a unit
dosage form, such as by packing the composition into a capsule.

[17] Yet another embodiment is a solid pharmaceutical composition

comprising a delivery agent (e.g., SNAC), and wetted heparin, wherein:



(2) after oral admnistration of the solid
phar maceuti cal conposition to a human, the human
we@xwshi1733 an Emax for aPTT, EAUC(O0-inf) for aPIdT/uf2085016012
for anti-factor Ila, -EAUC(0- inf) for anti-factor
Ila, Emax for anti-factor Xa, EAUC(O0-inf) for
anti-factor Xa, or any conbination of the foregoing
that are statistically significantly greater than
(13f t eebeit 420 minwienaferosaliadminstration;of éht sodidiphesngseutiedl on
contai ning unwetted heparin instead of wetted
compositieptra mmar, theHunizmtdxhitith @]pladeta RTTL heantefdvoatilieplasma a
solid pharnmaceutical conposition conprising SNAC and

concentrifedr, 66 alefatdrKa WHEHL bohicehtatioabSiiny L3t biatich &F tiaf fofdgoing that
oral administration of the solid pharmaceutical
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n an ctor, Xa pl as conc ntratiqgn _of at | east
Doufier arai adarip agrpipistratsgn ofrthe solich émrawﬂ?aéfpglppsﬂ%fo # hgman, the
soI id phar maceuti cal conposition to a human,
human exhibighaeEmiak feraPdde ESUGEriaddpr athlel, Fanaxoiar n@tl-fa(qtqr It EAUC(0-
Emax for aPTT of at |east about 50 11U, (ii) an
inf) for aRfiAatOr llafBmdxofor afi-facvér 264, BAHHS(0-mbdot ax&Dfdctd)r*Xah ot ahy
-6 WD 2005/ 107773 PCT/ US2005/ 016012 (iii) an Emax for

comblnafégﬁ bf the bregoiht thalhreditatisBadly s@%igﬁ@anﬁy Feeakdd/thdn after ‘&alan

O-inf) for anti-factor of at |east about 0.7
adm1mst}aelt{g§1to@g%gﬁ§tntlﬁé{l gém??ﬁ ﬁﬂ?é%r{t%mg%ﬁﬁ%f%%aﬁﬁ??ﬁ adan wetted
heparin, grnt i-factor Xa of at |east about 0.68 11U * hr/ m or

3 both.
[18] Yet another embodiment is a solid pharmaceutical composition
comprising SNAC and wetted heparin, wherein:
(D about 120 minutes after oral administration of the solid pharmaceutical
composition to a human, the human exhibits one or more of the following:
(i) a plasma aPTT of at least about 38 seconds,
(ii) an anti-factor Ila plasma concentratidn of at least about 0.11 IU/ml, or
(iii) an anti-factor Xa plasma concentration of at least about 0.1 TU/ml,
2) after oral administration of the solid pharmaceutical composition to a human, the
human exhibits one or more of the following:

(1) an Emax for aPTT of at least about 50 IU/ml,

(ii) an EAUC(0-inf) for aPTT of at least about 80 IU * hr/ml,



(3) both. [19] Preferably, about 120 m nutes after
adm ni stration, the human exhibits (i) a plasma aPTT
wo@Rooatio17enst about 39 or about 50 seconds, (iiBCHEDS2005/016012
anti-factor Ila plasma concentration of at |east
about 0.2 IUm, (iii) an anti-factor Xa plasm
concentration of at least about 0.2 IUnm, or any
conmbi nation thereof. Preferably, after adm ni stration,
t he GunamEmex firlsitidaqtid laaf #Aesst abausPBSIBYMAPTT of at
| east about 100, 150, or 180 IU * hr/m, (ii) Emax for
ant i (ot BAUC(Gird} foatanti dactor Bbofidt [@astiabdut 7,14 ¥ hi/nlan
EAUC(0-inf) for anti-factor Ha of at |east about 1.0

U * (V) lah Bmax(fo¥ dntRfhcloi®a Ifek IR dbobee8 9TUMA, of at
| east "about 0.4 U mM, (v) an EAUC(O- |nf) Tor
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3$ r{gt hod of treating or preventing DVT in a human
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solid pharmaceuti-cal conpositi conpri.sin NAC and.. ..
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oral adm nistration of the solid pharnmaceuti cal
a plasma eBhP ofiat least abent3touaheut SQWGCMMH? ex hntbifactordfeplesmepr e
of the followng: (i) a plasma aPTT of at |east 38
concentrgia@fdsleatiabduta Eivinil; fiidcincanti-faatop Kagisneornesitradionof at least
of at |least about 0.11 IUm, or (iii) an anti-factor

about 0. 2&@/&'1 3% ARy 6QNBRRGAhbRDS. Olf’reﬂiraﬂlf fter alAIHisttidn) tHe Human
(2) after oral admnistration of the solid

exhibits @1%[ %R?@dé it or QP TR Ta # 1e9ﬁ B&rﬁd@“ﬂ%‘ or tlli‘GEIU BUYYRAL (ii) Emax for
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LOTU * Byfif (1t Bimani it S11-8htoF Siastt o raabout DR (0) an EAUC(0-inf)

for anti-factor Xa of at least about 1.0 IU * hr/ml, of any combination thereof.

[20] Yet another embodiment is a method of treating or preventing DVT in a
human in néed thereof by orally administering one or more solid pharmaceutical compositions
comprising SNAC and wetted heparin, wherein

1 about 120 minutes éﬁer oral administration of the solid j;)harmaceutical
composition to a human, the human exhibits one or more of the following:

(i) a plasma aPTT of at least 38 seconds,

(ii) an anti-factor Ila plasma concentration of at least about 0.11 IU/ml, or

(iii) an anti-factor Xa plasma concentration of at least about 0.1 IU/ml,

2) after oral administration of the solid pharmaceutical composition to a human, the

human exhibits one or more of the following:



(iv) an EAUC(0-inf) for anti-factor Ila of at |east
about 0.7 IU* hr/m, (v) an Enmax for anti-factor Xa
wo@tooatio17enst about 0.35 1U m, (vi) an EAUC( O-Paif/yS$00$/016012
anti-factor Xa of at |east about 0.68 IU* hr/m, or
(3) both. [21] Preferably, about 120 m nutes after
adm ni stration, the human exhibits (i) a plasma aPTT
of at |east about 39 or 50 seconds, (ii) an
ant i @f actmex fdraPpladmbleessabeonit YuU/mh, of at | east
about 0.2 ITUm, (iii) an anti-factor Xa plasm
conc@ih i BATOO(Ocihf)afbr AREE bf atlledst atbu? 80 WUM hr/mbr any
conmbi nation thereof. Preferably, after adm nistration,

the @%Eﬁéi‘f&'ahﬁ -fhitdr H@oﬁﬁtﬂgseabd@b)ssﬁwmaPTT of at
| east "about 100,- 150, or 180 IU * hr/m, (ii) Emax for
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of the present invention is a solid heparin
(3pharbatbeut i cal conposition conprising a delivery agent

and wetted heparin, where, upon oral admnistration

of the conposition after 15 days of storage at anbient
conditions, the maxi mum Antifactor Xa concentration

achi pmed Pfeféf&bl& et PP A utes e dehﬁﬁ;traﬁsﬁ | {BY BEmWh bkhibits (i)

the ~conposition before storage. [23] The present

a plasma glg'Yf Nl %sﬁlaggutrﬁlroqgﬁ“}eéo%dg,e(ﬁ?L).ﬁ Qntp %‘E&ﬁfa:ﬁéérﬁﬂ:oncemratmn of

0SI very agent
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about 180 microns, or l|less than about 120 m cr Qns
or any cophation dhereefo drefgmblmpBriminisiraion, thy e gubit SEDAREAUC(O-
of preparing a solid pharmaceutical conposition
inf) for aBBiof atlead aboutxioAgl e pat8hIthawi/mg, Gi) Favex fayentpéactardfeeof at least
size of |ess about 180 microns, or |less than about 120
about 0.4 IU/ml, (iii) an EAUC(0-inf) for anti-factor Ila of at least about 1.0 IU * hr/ml, (iv) an
Emax for anti-factor Xa of at least about 0.4 IU/ml, (v) an EAUC(0-inf) for anti-factor Xa of at
least about 1.0 U * hr/ml, of any combination thereof.

[22] Yet another embodiment of the present invention is a solid heparin
pharmaceutical composition comprising a delivery agent and wetted heparin, where, upon oral
administration of the composition after 15 days of storage at ambient conditions, the maximum
Antifactor Xa concentration achieved is at least 66% or 75% of that achieved with the
composition before storage.

[23] The present invention also relates to a solid pharmaceutical composition

comprising a delivery agent and wetted heparin, wherein the un-wetted heparin has a particle



m crons, or |less than about 80 mcrons, a wetting
agent, and a delivery agent. [24] The present
WO pooenoi’ah al so relates to a solid pharmaceut i BEI/US2005/016012

conposition conprising a delivery agent and wetted
heparin in a suspension, wherein the average particle
size of particles the suspension is |ess than about
180 microns, or |ess than about 120 microns, or |ess

size of lessithan atomi 1 8@ Micrbns, onkess thas abautd 20 dedrons, cx lese tlracbofit 80
preparing a solid pharmaceutical conposition

microns. GOIBP btovidid i§h it dVEtprfariAg Rablidphithaderfiiehl cumiposRiparRbmprising
to forma suspensionin a solvent, and mlling the
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article size o ess han about 180 m crons, or |ess
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af t e& ? PPEFPIHAREHURR 2 t8¥t° %@@ﬁ%ﬁ%ﬁ&sa??a 8?mposmon
conposi t| ons of Exanple 1 and Conpar ati ve anpl e

comprising & deljvegy aganganrdwetigdshepagp dhhsuspenrinn, Wherain Fhel avrage particle size
activity (IUm) versus tinme after admnistration of

of particlesthh sofpentien pHassthareatdut 480 miorpws bt leonthan ibeitd 2 ngcrbns, or less
and Conparative Exanples 1-4. [27] Figure 3 is a

than abo@/S8RAicAIns AMlsd Brotided iPa @ethod of yreF)hﬂngTit Jolitepleiadeautieal
after admnistration of a capsule having the

composﬂic%(ég#ﬁ?fsﬁr%}nﬁﬁg%'eﬁéﬁ i anPR JEIREATRESL B fobin aTﬁE‘ﬂ)e@lsﬂm ina

efes nkeys (1 capsul e/ nonkey) ." -
Q7773 RCT[ US20 F
sobvent, gL Ay AR farpution o B8 e D) on bR M“%ﬁﬁ?ﬁe e otins

after adn1n|stra [Ke e. capsul es desc

than aboydSfhgmierags: s lesy eﬁwﬁkb%@m OB TR AR PO miFgy-
Figure 5 is a graph of Antifactor Xa activity (1Unl)
versus tinme after admnistration of the capsul es
described in Exanple 7 to Rhesus nonkeys (1

Brief Desaiiystidreé fihie Daavings

[25] Figure 1 is a graph of Anti-Factor Xa activity (IU/ml) versus time after
administration of each of the pharmaceutical compositions of Example 1 and Comparative
Examples 1-4.

[26] Figure 2 is a graph of Anti-Factor Ila activity (IU/ml) versus time after
administration of each of the pharmaceutical compositions of Example 1 and Comparative
Examples 1-4.

[27] Figure 3 isa graph of Antifactor Xa activity (IU/ml) versus time after
administration of a capsule having the formulation shown in Table 15a (Example 3) or Table 1

(Example 1) to Rheses monkeys (1 capsule/monkey).



[30] Figure 6 is a graph of Antifactor Xa activity
(IWUm) versus tine after adm nistration of the
w@apsnbEs3 descri bed in Exanple 8 to Rhesus nonREyES1085/016012

capsul e/ nonkey). [31] Figure 7 is an overlay of

Figures 5 and 6. [32] Figure 8 is a graph of

Antifactor Xa activity (.U m) versus tine after

adm ni stration of the capsul es described in Exanple 9

t 0 RipsjusFigordeisa dripicapantifaéopRk ayiivity (I84h]) Fegus tme after

is a graph of Antifactor Xa activity (IUm) and aPTT
adm1n1st1\éﬁ5ﬁ dfthe 'cEFsui’é(std%cr%@miﬂ]Eﬁirﬁ%E 638 C9hod MBnKAR K U k&Ssule/monkey).

described in Exanple 10 to esus nonkeys (1
caps / f
pa o {éﬁ? aast%%ﬁ%h OF S P K 3o R G yorsus e afe
ster .adm ni nofthec s es

administsd gpngf efipst fpdﬂbﬁﬁ%tgglealq gi)usslﬂmrﬁ{ ng? ﬁlgykaprs]ulf/é%cinkey}
Figure 11 is graph of Antjfactor Xa a t
ver s{0lt | ﬁ’éuéﬁ ¢ &2 grapphatifagor &3 agHvi fShébjé‘Hb Vlyﬁrsgé thnt der
described in Exanple 12 to Rhesus nonkeys (1

administraéips of tervapsudas)descritedin Exguple$ to Rhgsith mm%(lgmgwg/mﬁnkey).
Antifactor Xa activity (IUm) and aPTT versus tine

af t eq3gdniFigusé 7 & dmsvedthy b BigossSuind$. descri bed in
Exanpl e 13 after storage for 15 days at 40 C and 75%

rel ag32ﬂe IFF_ﬁHréjS Gs/a éﬁPﬁ of Adlifaetor Xa detidi @ﬁ&l@ﬂﬂﬁ)ﬁ%ﬁ'ﬁﬁs itinee after

hum |ty (F 0 Rhesus nonkeys (

administ%?}i{%lgg ﬁ{e @Z %) des ér{%%h i EQ% £ o3 lﬂﬁgl%s]rﬁoﬁ&?s @1 &RfRaleBhonkey).

ac Ivity versstlms

gg][n .o %‘Eéﬁr’%‘ &Cl)sf atgrgglég)g Rg? h’gf%?% {131}[%}' Qly/ml)E%ﬁ%ﬁ vefsus time

2005/ 107773 PCT/ US2005/ 01601 and 75% rel ative
after adnpipigiretienofhe capsulsn desstibsd &y @fﬁ“ﬂ-& e Y kA Rhesys W“L?Xsf(tl een

days to Rhesus nonkeys (1 capsul e/ nonkey). [ 38]
capsule/fAibgkaygs 16, 17, 18, 19, and 20 are graphs of aPTT
times, Antifactor 1la,

[34] Figure 10 is a graph of Antifactor Xa activity (IU/ml) and aPTT versus
time after administration of the capsules described in Example 11 to Rhesus monkeys (1
capsule/monkey).

[35] Figure 11 is a graph of Antifactor Xa activity (IU/ml) versus time after
administration of the capsules described in Example 12 to Rhesus moﬂkeys (1 capsule/monkey).

[36] Figures 12 and 13 are graphs of Antifactor Xa activity (IU/ml) and aPTT
versus time after administration of the capsules described in Example 13 after storage for 15
days at 40 °C and 75% relative humidity (Fig. 12) or 25 °C and 60% relative humidity (Fig. 13)
to Rhesus monkeys (1 capsule/monkey).

[37] Figures 14 and 15 are graphs of Antifactor Xa activity versus time after

administration of the capsules described in Example 13 before and after 15 days of storage at 40

-10 -



Antifactor Xa, and plasma SNAG concentrations versus
time for healthy nal es adm ni stered the treatnent
w@eews/1083ri bed in Exanpl e 14. [39] Figures 21p@nusSfas/o16012

is a dissolution profile of the fornmulation set forth
in Tables 35a and 35b, and prepared as described in
Exanple 15. [40] Figure 23 is a graph of Antifactor Xa
activity versus tine for beagles adm nistered the

°C and 73% rélutivd nanidlitgl es 259awd 6096 Taltivshuabidita st fdtden daywto Rhesus
prepared as described in Exanple 15, adm nistered as

arrple 17. [41] Figure 24 is a graph of
monkeysgﬁﬁ%s'g%?gr act ivity versus tinme for Rhesus nonkeys
adm t ered d (W descrii b
and B, B 8 LR AR 18 g2 aR soﬁf"%ﬁ tﬁﬁ@ %Emf’a%?of T,
Antifactop s EpIGERANAC SEFHHEOBH 9%@43% el Bhie® pifitered the

for beagles admnistered the fornulatlons descrlbed
treatment; aai¥ glosaibed BuExanepl8 3, and prepared as described in

Exanpl e 15, adm ni stered as described in Exanple 19.

Det a[39%d BPamessiZitand 32 df a tissolitdaeprofibnof the farmiuldtionset forth in

[43] As used herein and in the appended clains, the

Tables 354 AMAW58! arfdOpreParedas desédibed in ®dmplees.” i ncl ude pl ur al
referents unless the context clearly indicates

ot he ]:,‘,e %-glt%‘fﬁ  is faYraptEoBiRiSotof ?5 &t Bﬁvetréhs tﬁne for beagles

nol e es one or nore O nol ecul es,

s IR A SR U8 e —

reference t(g /10 773 PCT/ US2005/ 016012
Example d gy adramistareé # ﬂgﬁé ABBY Known to those of
ordinary skill in the art that could be nodifijied or

subs{41lut Eiguro?4 xsm@rmh ofcdietifaetor Xp pedvibeyessus timerfpr Riggns
term"wetted heparin" as used herein refers to a form
monkeys@idntigigRrddrthe formulations described in Tables 35a and 35b, and prepared as

described in Example 15, administered as described in Example 18.
[42] Figure 25 is a graph of Antifactor Xa activity versus time for beagles
administered the formulations described in Tables 35a and 35b, and prepared as described in

Example 15, administered as described in Example 19.

Detailed Description of the Invention

Definitions
[43] As used herein and in the appended claims, the singular forms "a," "an,"
and "the," include plural referents unless the context clearly indicates otherwise. Thus, for

example, reference to "a molecule" includes one or more of such molecules, "a reagent" includes

one or more of such different reagents, and reference to "the method" includes reference to

-11 -



where the individual heparin particles or nolecul es
are conpletely or partially surrounded by a solvent
wW@eoosilxt7oF e of solvents (also referred to as aPCTMES10051016012

agent"). The heparin may or may not be dissolved in

the wetting agent. Wthout being bound by any

particular theory, it is believed that the wetting

agent remains within the interstices of the heparin
equivalerpetepsrand mkthiods kmowmst thest dfepdinany skill initbeiart et esdd be modified or

di ssolving the heparin) and thereby results in faster
substitutedi f55 e WidthousafesériRdher.i N upon admi ni strati on.

Preferably, the delivery agent is in intimte contact

Wi t h[;“"?t . on PRE fers) “URMRE hibain® af BSdREdA rABRNEBISH! bfRdparin

conpos [45] The t'erm "heparin” as used herein

where thﬁf l%fdlevrl u i Re fl Opaar n %o s o(% ({1@%‘3‘{1 e cérﬁﬁleﬁ%%aﬁ%ﬁgés,lﬁ%hnded by a

I ona eparin

der, nata cho r0|t|ns | ow,nol ecul ar ht he arin
solvent of gigjure q r}ss'ﬁ%fgata?? SO TSRS LIQiARG PRSP SR HFRFSD TR0
| ow nol ecul ar wei-ght heparin, and ultra | ow nol ecu| ar
not be disgelvg in Hepeatiing ag@@h Withaut beigg brurhbrany paticiar theory, it is
unfractionated heparin, such as heparin sodium (e.qg
believed thaptheciwetkoglagemt té8Rinsawhih i intefrstioas SCihe ﬂnbpdrimpd?ymtmmin in
Labs of Waunakee, W). Heparin generally has a
wetted hdpatie GwitB6ut ML &BAril9 idisks10 HgahoépatinPAKl BEreby d6Mdlts irdfaster
about 30 OOO Dal tons. The term "l ow nol ecul ar wei ght

dissolutidtERahé Be Ala %lﬂﬁnﬁ?cf'a%%ﬁ P&f&%ﬁ’lﬁrﬂl@ dellverPhabedy 1§fn intimate

east a out OA) by weight) of the heparih and has a
cul about 9000
contact “8”@1 tﬁ% Wﬁ@(&ﬁ?p %?en%?éﬁg%%g&% 1%&%’ qlcuI ar wei ght
hepar | clude tinzgparin, enox r|n
dal t [4r ThE e DERFIIH MASCHARNA @Hafﬁvn% pichepardn, including,

Food & Drug Adm nistration for the treatnment of acute

but not limjied termmfiactionséqs heppin, thepasinoids, dermatansoghondgoiting, tow molecular
pul monary enbol i sm when adm ni stered i n conjunction

weight hepakin (e@r, tiazapariaqitichmingRivezapatriodinnsy) terplov mudecajsamierght
is avail abl e under the trademark | nnohepTM from

heparin, &Pdl{Fh My miolediAr DS LOFafih3 NUSALliMGRQYOBGHER idclude unfractionated

Cor poration of Boulder, CO The term"very | ow

heparin, Ig{%h% ﬁa[rmv‘ﬁ)'dﬂﬂﬁ g@gg@é taﬂn 8@}??@1 vsp yav §tﬁ5 frolOScilR R Priiein

|"eas y wei ght) of the heparin
Labs of mﬁnaiea% f) Li-l-Ieparm gegerall}pflas a molecular weight of from about 1,000 or 5,000

to about 30,000 Daltons. The term “low molecular weight heparin” geﬁerally refers to heparin in
which at least about 80% (by weight) of the heparin and has a molecﬁlar weight of between
about 3000 and about 9000 daltons. Non-limiting examples of low molecular weight heparin
include tinzaparin, enoxaprin, and dalﬁparin. Tinzaparin has been approved by the U.S. Food &
Drug Administration for the treatment of acute symptomatic deep vein thrombosis with or
without pulmonary embolism wﬁen administered in conjunction with warfarin sodium. The

sodium salt of tinazaparin is available under the trademark Innohep™ from Pharmion
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bet ween about 1500 and about 5000 daltons. A
non-limting exanple of very |Iow nol ecular weight
wheanori7i s bem parin. The term"ultra | ow nol BCTUS2005/016012

wei ght heparin” generally refers to heparin in which
at | east about 80% (by weight) of the heparin has a
nmol ecul ar wei ght of between about 1000 and about 2000
daltons. A non-limting exanples of ultra | ow

Corporatingl efd3giudder, GRi die téraptvernlovsmplsadapweightikepaling permially refers to
term "pol ynorph" refers to a crystallographically

heparin idivdticinattledsbabouo 80% (bg weidhtwfehe hepalin Hae a rerleouldrywtriglitet
as used herein includes, but is not limted to, (i) a

between 3bOE11308 EndABHuA5 000 L 10AE €A BATRAGRE ckimple®fFetyeoW mblecular
formand (ii) a crystalline substance containing one

weight hgéal’ﬁflqg ?fzrlﬁﬁJaﬁﬁ.u hge Iégfn Wtk LlowthoEN @Efg\&l\lgtﬂé .rafiﬂ’[’ %%?é?ally refers to

ysta e materi cont al nl ng ree

eparin G5 D BRI Bt
vtmeen GBI o e S b S BSEE SB T ot

) "SNAC free acid" refers to N-(8-[2-hydroxybenzoyl]-
weight hgperindy fowlipayinis. aci d. Unl ess ot herwi se noted, the term
"SNAC' refers to all fornms of SNAC, including all
anor pgjus Taaderpotppbgmgabht réfas tsa ofyst@NBgiaphivally distitdideen of a
described in U S. Provisional Application No.
substancB0/ 569, 476 filed May 6, 2004 and U.S. Provisional
Application No. 60/619,418, filed October 15, 2004.

5 " g : : f .. .
[ 49] [{’Q? h;[glrE %‘% g@?ga; ’]s’as%g&lha)gﬁlghaua& Bhtis hgt lénr%ged to, (i) a

N- ( 8- ( - ‘am no) decanofc acl _
st BRSPS BT BT b enc
salt. Unl ess _otherw se noted, the term"SNAD' refers

containingong qr nesp moleslosighmater of crdiaization or apwEHEgnaFdal containing

pol ynmor phic fornms of SNAD.
free water.

[48] Unless otherwise specified, the term “SNAC” as used herein refers to N-
(8-[2-hydroxybenzoyl]-amino) caprylic acid and pharmaceutically acceptable salts thereof,
including its monosodium salt. The term “SNAC free acid” refers to N-(8-[2-hydroxybenzoyl]-
amino) caprylic acid. Unless otherwise noted, the term “SNAC” refers to all forms of SNAC,
including all amorphous and polymorphic forms of SNAC, such as those described in U.S.
Provisional Application No. 60/569,476 filed May 6, 2004 and U.S. Provisional Application No.
60/619,418, filed October 15, 2004,

[49] The term “SNAD?” as used herein refers to N-(8-[2-hydroxybenzoyl]-

amino) decanoic acid and pharmaceutically acceptable salts thereof, including its monosodium
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[50] The term "SNAC tri hydrate"” as used herein refers
to a crystalline formof nonosodium SNAC in which
wao boosrortad ecul es of water are associ ated w th BPEDNS2005/016012
nol ecul e of SNAC. [51] The term "sol vate" as used
herein includes, but is not [imted to, a nolecular
or ionic conplex of nolecules or ions of a solvent
with nol ecules or ions of delivery agent. [52] The
salt. Unléssrathérohiseinoadythageant “SN ADErsfetscto all omis ¢fiSNABL inghrdyng all
agent conpounds disclosed or incorporated by

mnoqmoﬁﬁéﬁhﬁm%ﬁo ipBicEofns bMSNAM, Ng their pharmaceutically
acceptable salts. [53] An "effective anmount of

he pa[ﬂo@ . The RBnARRNE ofydRRPELS Lﬁe&\’ﬁéfglh fefer€ld @&th%ﬁm% @orm of

trea prevent- a condr'ti on |n Ject to whom it

moosod iSRRI LB 180 o5 o B eymele o

i nterval . Effectlve doses will vary, as recognlzed by

SNAC. those skilled in the art, depending on excipient usage
and the possibilit of co-usage with other agents for
treafildg Zhetemai‘solyate” psuqedmren@mcwes At it dimited tope
pharmaceuti cal conposition” is an amobunt of the

moleculap bajoricanipleadf molkpuass o1 ions dessrlvde avithhiclecilss or ions of delivery
effective to treat .or prevent a condition in a

agent. Subject to whomit is administered over sone period of
time, e.g., provides a therapeutic effect during a

deS| ﬁi d?ﬁ &Qm,' “&Eﬁ&é{gggel{rﬁi ?eléf ers G at P51 the HEBREy a%ent compounds

"treatrng”, tre rs to ‘prophylactical

d1sclosec§ I %ﬁ?qr}hérg Fl @%%Fe‘%’ﬁe ngﬁg} llr%;llécﬁﬁl% \é{raf%xlmga t%all \che%‘table salts.
affectlng a condition a di sease
of thBlcond’ pffgﬁlvecﬂmq%oghgqugqbssqq int ng\ﬁ}a\é ackvis
condition. -14 WO 2005/107773 PCT/ US2005/ 016012 [ 56]

effective Amtreasfor gotvienten conditivn infa sybjecttorwhamy itris adminisigred ppwrspme period

of the delivery agent
of time, e.g., provides a therapeutic effect during a desired dosing interval. Effective doses will

vary, as recognized by those skilled in the art, depending on excipient usage and the possibility
of co-usage with other agents for treating a condition.

[54] An "effective amount of the pharmaceutical composition” is an amount of
the pharmaceutical composition described which is effective to treat .of prevent a condition in a
subject to whom it is administered over some period of time, e.g., provides a therapeutic effect
during a desired dosing interval.

[55] The term “treat”, “treating”, or “treated” refers to prophylactically
preventing, curing, healing, alleviating, relieving, altering, remedying, ameliorating, improving,
or affecting a condition (e.g., a disease), the symptoms of the condition, or the predisposition

toward the condition.
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whi ch pronotes the absorption of a desired anmount of
the heparin. [57] The term "subject" includes mammal s,

WGeowh/167F odent s, cows, pigs, dogs, cats, priPeL/ES2005/016012
and particularly humans. [58] The term "AUC' as used
herei n, nmeans area under the plasma
concentration-tinme curve, as calculated by the
trapezoidal rule over the conplete dosing interval,
e. g. [5624- Aodeffective avmiunt §isBlivaiiyagers? iy amamerint ofitherdelivery agent
precedi ng a pharmacokinetic value (e.g., nmean Peak),

which prémepeetRrbsorptien af 4 ddsired bmoumaf thehdpariof t he

phar macoki neti c val ue unl ess otherw se specifi ed.
[ 60] (545 USRStRB"Shtject! MBIHES MamAR) such J58BBEtYNIcbRE,Digs, dogs,
10% of "a given value, preferably wthin 5% and nore

. f i thin 1% of a given value. Alternatively,
cats, prm{ﬁ%eg, %L%Mqlg%&ﬁ'tl&n&néans that a value can fall within a
scieptifical tabl e.error range for,that .type of
ol BB Bt AL Bies Rk Bl nteRT fed B 15 plhsths

neasur enent can, be e%i ven by the avail abl e tools. L)G.l%.
concentratiopgirea eyt as falghiatedihy the Bapegeidghiuls oY dhesqmpplpte dosing interval,
adm nistered either to prevent or to treat a
e.g., 24-hoonuhtarvaln, and nay be used i nt.erchangeably with
“"treat", "treated" or "treating". [62] "Thronbus"
r ef e[39]t 0Tae trot“mean”, ientpeadding)a plarhacokimetic value (e.g., mean
caused by any one of numerous events in vivo or in
Peak), re]‘é‘ggén‘?s_ thk QAthm et R Gkalve JEYRNbharRREbKIRHARRRRIESS otherwise
nplications,"” refer to the formation of a thronbus.
[64] "Antilipidem c Drugs" neans any drug or agent
that can lower all forns of serum chol esterol and/or

trig té/ Oﬁ er [Aqs, %Sséd Be%ginyge %gn%S‘éa%thz §e£%tg% 9(9’2 /09 % Gg(PV%% value,

preferably within 5%, and more breferably within 1% of a given value. Alternatively, the term

specified

“about” means that a value can fall within a scientifically acceptable error range for that type of
value, which will depend on how qualitative a measurement can be given by the available tools.

[61] “Indication” means the use for which the drug is administered either to
prevent or to treat a condition, aﬂd may be used interchangeably with “treat”, “treated” or
“treating”.

[62] “Thrombus” refers to a clot, or the tendency to form a clot caused by any
one of numerous events in vivo or in vitro.

[63] “Thrombotic Event” and Thromboebolic Complications,” refer to the
formation of a thrombus.

[64] “Antilipidemic Drugs” means any drug or agent that can lower all forms

of serum cholesterol and/or triglycerides.
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[65] "A control aPTT val ue" nmeans the aPTT val ue in
seconds used by those skilled in the art to conpare a
W@2105a61177% serum aPTT val ue to an untreated vaPCEUS2005/016012
Delivery Agents [66] Delivery agents which may be used

in the pharmaceutical conposition of the present

i nvention include those having the formula: R4 O OH

R3NRS YHO R-#0 R wherein R, R2, R3, and R4 are

i ndefpéhdetA bonttot dPBHanlue? Gdans tRERYT viabiedy esrondsused by those

al kyl, or Cl-C4 al koxy; R5 is a substitued or ‘
skilled in¥RSatP et domflaesla padicdal’® setulnydPaITEvaliweio Sl untiestdd oalue.

unsubstituted C2-Cl6 al kenyl ene, substituted or

unsubstituted Cl-Cl12 al kyl (aryl ene), or substituted or

unsubstituted aryl(C 1-C 12 al kylene); and R6 and R7

. re j ndependently hydrogen, oxygen, or Cl-C4 al kyl.
Dﬁuﬂgﬁ%@ﬁ?hkhe term "substituted” as used herein includes,
but js nof limted to,.. substitutio (th any.ope or ..
any (SBhb; RebveBH 280 Wich 319 et i Phirahufeiod! Sonosicion of
hal ogens, hydroxi-de, Cl-C4 al kyl, and Cl1-C4 al koxy.
the presefitggyentinn incdwdesthosgl haying the farmglay” | " al kyl ene”,
"al kenyl ene”, "al kyl (arylene)", and "aryl (al kyl ene)"
i nclude, but are notptimt@d to, linear and branched
al kyl, al koxy, al kyl | kenyl ene, al kyl (aryl ene),
resggaﬁiveI@H
N

H O

wherein

RY, R% R}, and R* are ir;dependently hydrogen, -OH, -NR®R’, halogen, C;-Cy alkyl, or
C;-C4 alkoxy;

R’ is a substitued or unsubstituted C,-Cig alkylene,' substituted or unsubstituted C;-Ci¢
alkenylene, substituted or unsubstituted C;-Cy, alkyl(arylene), or substituted or unsubstituted
aryl(C;-Cy; alkylene); and

R® and R’ are independently hydrogen, oxygen, or C;-Cy alkyl.

[67] The term "substituted" as used herein includes, but is not limited to,
substitution with any one or any combination of the following substituents: halogens, hydroxide, -
C,-C;4 alkyl, and C;-C4 alkoxy.

[68] The terms "alkyl", "alkoxy", "alkylene", "alkenylene", "alkyl(arylene)",
and "aryl(alkylene)" include, but are not limited to, linear and branched alkyl, alkoxy, alkylene,

alkenylene, alkyl(arylene), and aryl(alkylene) groups, respectively.
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-16 WD 2005/ 107773 PCT/ US2005/ 016012 [69] Preferred
delivery agents include, but are not limted to, SNAC,
WEMAD10B7f N- 2- hydr oxy- 5- chl or obenzoyl ) am nocappgi/U82005/016012

acid, 8-(N- 2-hydroxy-4-nethoxybenzoyl)- am nocaprylic

acid, 4-[(4-chloro-2-hydroxybenzoyl)am no] but anoi c

acid, and pharmaceutically acceptable salts thereof.

[70] Other suitable delivery agents for the present

i nvef@9] onPreferedeklivérh adents inclihds, biParemit lingted to, SNAC, SNAD, 8-

6, 846, 844, 6, 699, 467, 6,693, 208, 6,693, 208, 6, 693, 073,
(N-2-hyd§o7§6§cﬁ8ﬁ)be& am%ﬁ%aprgﬁc adifl, 8-6R.2-BydBd2-4-hilethoxybenzoyl)-

6, 627, 228, 6,623,731, 6,610,329, 6,558,706, 6,525, 020,
mivoco A8 S o Q008 A i il

b, 983. 6,358,504, 6,346,242, 6,344,213, 6, 331, 318, .

acceptab%,sg‘%%t,hﬁ%? 6, 245; 359, 6,242,495, 6,221, 367,

S, 95610 03Dtk Feolylively agshi Jahe Brese Ision s descrised in
5, 965, 121, 5,989,539, 6,001,347, 6,071,510, and
U.S. Patept Dipe, G0, 3486098497, 6651308, 6:69%,388.11653013. 6602.308.Jn663.887,
are also described in U S. Patent Application
6,646,16BLhHb424lt1i, 6)62R028, 6,623,731, 6,610,329, 6,558,706, 6,525,020, 6,461,643,
20050009748, 20040110839, 20040106825, 20040068013, 200400

6,461,5482/44) S0 EQ08 2856.,413,550, 6,399,798, 6,395,774, 6,391,303, 6,384,278,
20030235612, 20030232085, 20030225300, 20030198658, 200301

0 .
o358 RN oz SIS IR SSeIBS R
5 0 ‘
622136 00 58 Hnos oo 2on i Bat: 03601378957, 5,955,503, 6,100.298
20020065255, 20020052422, 20 0061, _. 200 s
5,650,385 080334 3565 38 b 0B £ 6. DBa 610, RS A2088T. Delivery
20010003001. Delivery agents of the present inventjon
agents ofthe preisert inkention aredlsordeserited ia .S PatenpdipplieationdiybNeaion Nos.
WD 2005/ 020925, - WD 2004/104018, WO 2004/ 080401, WO

200500027434 206408 3083 3\@D@I0 86825/ 8604006080 30 AG0ABBL7TB, 20040022856,
2003/ 045331, WO 2003/ 045306, WO 2003/ 026582, WO

20030232602580523808 V\e0 @025 502863019963 820083 (169953 208¥0078302,
02/ 20466, WD 02/ 19969, WD 02/ 16309, WD 02/ 15959, WD

20030078%@%?@&04#&%}%@7&%&%%?0%@59%3@ 5067012602,

20020120009, 20020119910, 20020102286, 20020065255, 20020052422, 20020040061,
20020028250, 20020013497, 20620001591, 20010039258, and 20010003001. Delivery agents
of the present invention are also described in International Publication Nos. WO 2005/020925,
WO 2004/104018, WO 2004/080401, WO 2004/062587, WO 2003/057650, WO 2003/057170,
WO 2003/045331, WO 2003/045306, WO 2003/026582, WO 2002/ 100338, WO 2002/070438,
WO 2002/069937, WO 02/20466, WO 02/19969, WO 02/16309, WO 02/15959, WO 02/02509,
WO 01/92206, WO 01/70219, WO 01/51454, WO 01/44199, WO 01/34114, WO 01/32596, WO

01/32130, WO 00/07979, WO 00/59863, WO 00/50386, WO 00/47188, WO 00/40203, and WO
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01/ 32130, WD 00/07979, WO 00/59863, WO 00/ 50386, WO
00/ 47188, WD 00/40203, and WO -17 WD 2005/ 107773
weEANsWE2A05/ 016012 96/ 30036. Each of the aboveCT/US10881016012
U S. patents and U S. and International published
applications are herein incorporated by reference.
These delivery agents nmay be prepared by nethods
known in the art, such as those described in the
96/3003 6afBack o thei aboedliped BiR. patentd apd b8 sineldntepaationsl published
applications. For exanple, SNAC may be prepared by
applicatidﬂ?.tat’@lfijé‘reilﬁriﬂ%érﬁteﬂ lbg réfetencé UTﬁbsaﬂeli‘Iré?g sgerfiemay bbetkpared by
U S. Patent s. 5,650,386 and 5, 866, 536, and U. S.
methods ?ﬁ&v@rﬁq APk Gikh 2@ hosE U6 infe Q%r%rgé}{ﬁ%ﬁg@ﬁégé§ and péBlished
e de e y

rvery agent may be purified
ptent RS S SARLSRAC o SR P o PS8 st o
those desERRYIA) SoLRTHAPSESh R Lo E805 ocrin) §rbargit Appliation

nmet hanol, and tetrahydrofuran. Fractionation may be
PublicatipeNoo20R2d0(6525Dn a sui t abl e chromat ogr aphi ¢ support

such as al um na, using nethanol/n-propanol m xtures

as t [l ]nolthe delplas ggen iniay bbypurified by eccpysted Bzation or by fractionation

chromat ography using trifluoroacetic acid/acetonitrile

on one of¥teoBid cBfortdi6uripit spPRas@oner Hinked in faidenh.OBuitable
exchange chromat ography using water or an appropriate

i f er t B AN -
L L

di hl.ori.d di i S, I 7 .
tetrahydeh i g o e B o WL SYERlr i baggeptic support such
invention may be in a salt form Non-lim.tin
as alumina, 35ipg e tinolArRFoRsRRlJRIXEYES ¢ the g@&ﬂ'\fg @h@seg}ébtbﬁmﬁf‘efw@se
sodi um hydrochloric acid, sulfuric acid, phosphoric
chromatagraphy uwsingrtiiflueronetticacidfdcetoabiile, mixtureaesthe grabilp phess, or (iii) by
chl oride, bromde, iodide, acetate, propionate,
jon exchihypdrobluroatb graplti thingswallerion diyabpoopries byffidras sheunobile phase. When
hydr oxi de, amroni um hydroxi de, and potassi um
anion ex%ﬁﬁlgé’ @%ﬁrato#?eﬁﬁ?tﬁﬁérf&nﬁ@,%r@&rﬂﬂ?E’@fﬁ)ﬂ) AV deiedbloride gradient
nown

in the aft.” For exanple, sodiumsalts may be
isempk)%df.spar ed by dissolving the delivery agent in ethanol

[72] Furthermore, the delivery agents of the present invention may be in a salt
form. Non-limiting examples of pharmaceutically acceptable salts inciude sodium, hydrochloric
acid, sulfuric acid, phosphoric acid, citric acid, acetic acid, sulfate, phosphate, chloride, bromide,
jodide, acetate, propionate, hydrobromic acid, sodium hydroxide, potassium hydroxide,
ammonium hydroxide, and pofassium carbonate. These salts can be prepared by methods known
in the art. For example, sodium salts may be prepared by dissolving the delivery agent in ethanol

and adding aqueous sodium hydroxide.
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and addi ng aqueous sodi um hydroxi de. -18 WD
2005/ 107773 PCT/ US2005/ 016012 [73] The anount of
waledosaer7y3 agent in the solid pharnaceutical coPEDES1008616012

is a delivery agent effective anmobunt and can be
determ ned for the particular heparin conposition by
nmet hods known to those skilled in the art. [74]
Accordi ng to one enbodi nent of the invention, the
phar 3¢ euThe amounefidekvery agerit ircthedeld phamasbuatical G@npasition is a
about 500 ng of SNAC. According to another

delivery sgenoelifeveint ambohst fpkiaanbe deeimiakd tarthe particalar hépakiudesmposition by
from about 215 to about 245 ng of SNAC. [75] The

methods kAdw®tPhosleIKilVRI M tROgAt to heparin (ng to USP heparin
units) in the pharnaceutlcal conposi tion generally

pr e Er M ﬁ‘aﬁ’% e g?hgdl?}%?ﬁ%f‘?‘%hgeg‘“@? o BBfeidey
composif %ﬂ?laﬁiﬁ SyBApoysd tﬁ@bﬁlﬁéﬁﬁgg%ﬁﬁ AL @%ﬁ%ﬁﬁﬁg Fgtter

generally ranges from.about_ 1:1 to about 1:
embodlm,&eb areonhagnmu cq) camppsitien insldstifipprabout B weqb@m 2453pg gf
ranges fromabout 1:1 or 1:2.5 to about 1:5 or about
SNAC. 1:7.5, or about 1:2.5 to about 1:10, or about 1:5 to
about 1:10 heparin: delivery agent. Heparin [77] The
phar (53 eutThe adtiocsieligérly ia@ént @@ hepaiidl (uthetodU ST REmpiainits) in the
effective amount of heparin. Alternatively, the

pharmacé\ﬂRleEon%Qltféﬁ deR&SIY %@esaﬁéﬁea‘béﬂte!i% fo QJBW p4oph@Rcéiding to a
dosage formcontaining a plurality of

Pfefemdp%@ GRAELS §F B B o BB 23 B oL 20 o e
tot alfo] dcﬁﬁ? Sieis e gt © ey e adse? in it e Bpceyyical

_The total anount of heparin to be used can be
composidesn gangiahly danges diorhahpyt 1:1 to about 1:10. According to a preferred

embodiment, the weight ratio ranges from about 1:1 or 1:2.5 to about 1:5 or about 1:7.5, or about

1:2.5 to about 1:10, or about 1:5 to about 1:10 heparin:delivery agent.

Heparin

[77]  The pharmaceutical composition can include a tﬁerapeutic effective
amount of heparin. Alternatively, the amount can be less than a therapeutic amount when @a
dosage form containing a plurality of pharmaceutical compositions is used, or (ii) a plurality of
the pharmaceutical compositions are intended to be administered concurrently and, in total,
contain a therapeutic effective amount.

[78] The total amount of heparin to be used can be determined by methods

known to those skilled in the art. However, because the compositions of the invention may
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known to those skilled in the art. However, because
the conpositions of the invention may -19 WO
WQR®SNA07¥ 73 PCT/ US2005/ 016012 deliver hepari PCHOSm®05/016012
efficiently than other conpositions or conpositions
contai ning the heparin alone, |ower anmounts of
heparin than those used in prior dosage unit forns or
delivery systens can be adninistered to the subject,
deliver heyharinencst efficientlyitban ofyet dompaitend boeunpasitising camtdingng the heparin
therapeutic effects. [79] According to one enbodi nent
alone, lowér doRintyBfdRpardthah Aeosp hisddiBGeist H6sake uio faasidridelivery systems
i ncludes from about 10 to about 500 ng of heparin.
| YRRISLY ' t B Rlhil/eatherapeutic
can be adfBERLAAS (O e R TR oy A BIOG IeR b
heparin. According to yet another enbodi nent, the
phar maceuti cal conposition includes from about 2,000
to apout 50,000 USP hepari.n uynits..According.to yet .
anot WY eAgisiime o ong Rbomsih ok e iERRo Sl Gtica
i ncl udes from about 10,000 to about 20,000 USP heparin
compositign ineludesfzern ehpwtd Otte ahaut SHRss el heparindAgeerdingitp @nother
phar maceuti cal conposition includes fromabout 12,000
embodintent, #Egpltart S:e006enl OSRphsifion invludes from {b80f 109 torabbutr ¥iddng of
type of heparin is unfractionated heparin. Wtting
heparin. A3R6#didgdblyel v th@ ehibddindgf the pRdimaceichl @uipgbsitldindhcludes from
solubilizes the heparin and is present within the

about 2,08'@%@ L5dut 58900 TUSP R pRAL YRS, £0@kdinSto %&%n@lﬁ@laéﬂlﬂodiment, the
ecause such a wetting agent soluUbilizes the heparin,
it.is also.a solvent. in [ T
pharmaciytieafeefhrp B ARLFR T p 5 ABOBBIE RS 26,800 USE heparin units
.the pharmaceutical copposition .includes. .a sufficient
According gy RS BeRERPPSIGIeTE JBnb AT T O POSPR BT 58 Fopusbout
del i very agent. According to another enbodi ment, the
12,000 tanshout h§00QERthepardn wiigs- sol vent or sol ubilizer may be
di fferent agents, or they may be the sane. [82]
Sui t §gdle veprefengd agentfhepadt isdmfrablidnatadérepattin. i ni t ed
to, al cohols, polyols,

effects.

Wetting Agent

[81] The wetting agent can be a liquid which solubilizes the heparin and is
present within the interstices of the polymer chain of the heparin. Becéuse such a wetting agent
solubilizes the hepa.rin, it is also a solvent in the pharmaceutical composition. According to one
preferred embodiment, the pharmaceutical composition includes a sufficient amount of wetting
agent to partially solubilize the delivery agent. According to another embodiment, the wetting
agent and the solvent or solubilizer may be different agents, or they may be the same.

[82] Suitable wetting agents include, but are not limited to, alcohols, polyols,

hydroxylated fatty acid esters (i.e., fatty acid esters having one or more hydroxy groups), and
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hydroxyl ated fatty acid esters (i.e., fatty acid
esters having one or nore hydroxy groups), and -20 WO
WQR®SNa07¥ 73 PCT/ US2005/ 016012 non- hydr oxyl at BCI/U81005016012

acid esters (i.e., fatty acid esters that do not have

hydroxy groups). Non- limting exanples of suitable

sol vents include ethanol, ethylene glycol, propylene

glycol, glycerol, pentaerythritol, sorbitol, '
non-hydromylatet ditty dcidessersi{ical.,, fatty acd eytersitha slomot heve hydroxy groups). Non-

pol ypropyl ene gl ycol, polyvinylal cohol, hydroxypropyl

limiting dX@inpYds GFlshitHbREDAmek iatings ethehd] Uétﬂﬁen@gyto@pmpﬁs;le glycol,
cycl odext r| ns and cycl odextrin derivatl ves,

glycerol, @Exﬁ’aéﬁ%ﬂﬂ @@}tﬁ il Eﬁt!)l ﬁﬁ#é% Sﬁs&b?d% polypropylene

H 40 from BA FA) haf e

glycol, Pﬁ?ﬂ@&?@%fé@z&?g@ﬁfha ﬁ%‘%ﬁiﬁegﬂgﬁm i e
evlodenie ey Bt drriies Pl Aenmietisn S uailo e

®om Gattefosse Corporation), |inoleoyl macrogol -

CremophgtyBEr4(fsem BAHF Agiof Liniwigshalps, Gsmans), mssivam fsla%MCs-Cw fatty
Gattef osse Corporation), propylene glycol nonol aurate

acids) triglyaerideg (aradlbifle s Babrafaa Cébfremf Gatefesed Cefpossion of Paramus, NJ),
Corporation), caprylic/capric glycerides (ImMtor(r)

oleoyl ch‘l@g@D@%lb@@id@s {IrpRfTA S0 1 942 CRRRMYl B irbaGallefdseh Corporation),
man gl yceryl cocoate (Inmntor(r) 928 avail abl e

llnoleoylﬁ&%%%g‘%§§ﬁg€?{[l Jbaﬁim’ﬁr 219 6 ¥ atlable A ﬁa%ter%sse Corporation),

om Sasol Cer nmarny

LN T h%i’éoé% o

ricinol eat Softigen(r).701 avajlable fro ol
caprylic/ggprigegl Wr@ﬂo@rwa%‘é %V)éﬁﬁw .@Pb%@f r%'in Witten,
(Softigen(r) 767 avgl | abl e from Sasol Ger mar n
Germansy Sycirgl apcorty (poH e pRaay isbls Ty heal geanpapyysorD, diceryl
avai |l abl e from Sasol Germany GwH), PEG 25 triol eate
caprylate( (TiagdtofT YT ailntaik il Sasof Germzﬁany (eubif), gtopgleaeigtyabl
Corp, Hopewell, Va.), polysorbate 80 (Tween 80),

di 128/BR b Sraff yeg dnyik &R € iYL Vista 08 Vi MTadiord W, ageceryl
reapty ec%aaﬁﬁggﬁght of about 200 to about GOOOv?guch as

rlcmolea{ee(géﬁ%fl@ QEP Halillraw(eéef?dxﬁ QB CP greﬁ?ﬁﬁf bl(lg ng,QPng lréiﬁjyhé/%?ﬁ

rnany,

glycerldqﬂe(gpﬁi 1?{@ %%—%aﬁgﬁﬂfr’o ggﬁ §J Iamobr}-l)cgls dlglycerylpolyacyladlpate

(Softigen® 645 available from Sasol Germarny GmbH), PEG-25 trioleate (Tagat® TO available

from Goldschmidt Chemical Corp, Hopewell, Va.), polysorbate 80 (Tween 80), ethers of
polyethylene glycols having an a.verage molecular weight of about 200 to about 6000 (such as
tetrahydrofurfuryl alcohol PEG ether (glycofurol (BASF of Ludwigshafen, Germany, under the
trademark Tetraglycol™)) or methoxy PEG (Union Carbide of Midland, Michigan)), amides and
other nitrogen-containing compounds (such as 2-pyrrolidone, 2-piperidone, } -caprolactam, N-

alkylpyrrolidone, N-hydroxyalkyl-pyrrolidone, N-alkylpiperidone, N—alkylcaprolactam,
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ot her nitrogen-containing conpounds (such as
2-pyrrolidone, 2-piperidone, E-caprolactam N
w@bdoghyrs ol i done, N-hydroxyal kyl - pyrrol i done, PCT/US2005/016012

N- al kyl pi peri done, N al kyl caprolactam -21 WO

2005/ 107773 PCT/ US2005/ 016012 di met hyl acet am de and

pol yvi nyl -pyrrolidone), esters (such as ethyl

propi onate, tributylcitrate, acetyl triethylcitrate
dimethylae®idide 4nd guliythylepyirolidene) esteas (Bytle bd ¢thylepropibhat, tributylcitrate,

ol eate, ethyl caprylate, ethyl butyrate, triacetin,

acetyl tridth B R] %&%Xﬁ@&tyf@iﬁ%,%%@&%itrﬁé,%l NQted Eﬂﬁpba}prylate, ethyl
di'acetafe, Y, -caprol actone” and isoners thereof,

- . i f N )
v, B FARELRIE A hOBTERS BSASEtyNte, S-aplcin
and isomgg l@}ijeg%;{flj -?/rafﬁrchg(?c% zllq "éfgrg?rg i[d%fée,(o%u Cnl?irjg-faﬁ d oqgétgxyel and isomers

pyrrolidones, nonooctanoin, and diethylene glycol )
thereof), othaossluhilizess kisrvwyn inghelarti(such pe dimethd reghmidy, g@aethyl isosorbide, N-
suitable wetting.agents are referred to as
methyl pyredlidohés, aRmsottandin,Snd idtieylendNedycol GnetodthyBathen) undmixgures
hereby i ncorporated by reference. [83] Preferred

thereof, Ofel SRGLROSOIAG hP&GHIAE refbiéd & R sBRIbilizerd ihadS! Ratent No.
pol yet hyl ene gl ycol having a nol ecul ar wei ght |ess

; | yet hyl
6A585S%F@§§?g§%§$§9&%?@%y@gﬁggg%%%g'pgoxgpagr§PZte (such as
oy "B opieeaeedSeil e AL pbies 2 B . gl ene
fr-om Abj t Co ti f Col ., Chi o; d
slycol g A/0pleogeq BORRLIT (i St ROhHSHE & - PO ARt Eh6eka00)

Corp., Paramus, NJ), and mxtures thereof. \en
propylene glysol resnadapuytetel (sl hs/Sapmaln P&isnifattst acid distribation by L.C: <1.0%
used, the pharmaceutical conposition within the
Cs, >98.09R103 HE0% @ 2mdbi 1y0% € sathihigitdr) fibinyAbiteeeCaporatioreof Columbus,
e.g., includes less than about 8, about 5, or about

(
Ohio; and %’a%gl"% htafin 0B mddRsed) BBmlGRAKbRE @jorml,ePzﬁblﬁlus,NJf, and
pha ceuti

cal conposition)) or is free of water. [84

. ccordi t ' '
e RSP Sp1F SERRSLTOOL o P ROACTRCEH 8
phamacé&ﬁ%@n{h% {ﬁi%n%\rfllaltirrl] re cglrarst%l?ed f)rrg?erllatllily Eshsexlbgtgﬁtriaqﬁfc éjeté v%{ter (e.g.,

includes less than about 8, about 5, or about 1% by weight of water (based on 100% total weight

of pharmaceutical composition)) or is free of ‘water.

[84] According to one embodiment, the pharmaceutical composition includes
polyethylene glycol-300.

[85] According to another embodiment, the pharmaceutical composiﬁon
includes a mixture of polyethylene glycol-300 and propylene glycol monocaprylate.

[86] In yet another embodiment, the pharmaceutical composition includes from

about 100 to about 500 mg polyethylene glycol-300, and about 20 to about 250 mg of propylene

-22 .-



i ncludes a m xture of polyethylene glycol-300 and
propyl ene gl ycol nonocaprylate. [86] In yet another
wepdsdoirent , t he pharnmaceutical conposition i NnECT/UER05/016012
from about 100 to about 500 ng pol yet hyl ene
gl ycol - 300, and about 20 to about 250 ng of propyl ene
-22 WD 2005/ 107773 PCT/ US2005/ 016012 gl ycol
nonocapryl ate. In yet another enbodi nent, the
glycol m¢rvaspralaeu tlhgat amtip esibodiatent,nhd pidemacdutioah cabrpositiat dndwdes
about 240 ng pol yet hyl ene gl ycol -300 and from about 90

from abolit® 1818 ¥bouk 220 1k pdlySRYILRNEYEA1YIV0l andERRE A DB t@abduB 110 mg
Generally, the ratio of weftting agent to heparin (ng

propylen%gl%gﬁ%@%ggﬁljyﬁt@ni ts) in the pharnaceutical

oSl anges from about 1:10 to about 1:100.
According.to referred enbodi nen the rati .
fr onEborgeterly B aBR oF Veris cepig Mvasat i S BHARR wis

. of heparin to delivery agent in_the phar euti cal
in the phyripsicel omRgEtion apmaps frgﬁg@w ot | 20p- dhoe toa

1: 10. According to a preferred enbodi nent, the weight
preferredreatbiodiment.gbe ratiogangsds dtom abont di25 e abanttlepabout 1: 5 or
about 1:2.5 to about 1:10. [89] The aforenenti oned
vet t [88) aTkhaivsighesatioef hegtin tn delivdry mgdrit dun thei ghiarnaaveutical
ancillary wetting agent, such as water, glyceryl

't&ﬁ.tgeylé@n k&RRE Bb JRWR1 130 bEoR S : 102 MBebiding M dbreferRm
coml:’OSIAbi ec r%%?ati on of Col unmbus, Ohio), 60 ysor bate 20,

oo R RSB T S USHORT L 12510 o

1:10 st earoyl macrogol -32 gl yceride ’ (Celucire(r) 50/13

avai |l abl e from Gattefosse Corp.), caprylic/capric
tri glg%ceri de (avail able as, Akoned E_and oned.R J‘romh
Kar | E¥94rm $hapfosmentioned witting agenie may be v@%fﬁtne%@m nagiog with an
from Abitec Corporation of Colunbus, Ohio;, as ®
ancillary Metfingrgen, s&hOasavederd giy cénybeapCdaigsapiatestasaitdle asfCapmul” MCM
Cranford, NJ), and m xtures thereof. Additional Active
from Ab#RUTQPbrRHLS 0ACBluAlhlis I ONieF polysorbate 20, lauroyl macrogol-32 glyceride
(Gelucire® 44/14 available from Gattefosse Corp., Paramus, NJ), stearoyl macrogol-32 glyceride
(Gelucire® 50/13 available from Gattefosse Corp.), caprylic/capric triglyceride (available as
Akomed E and Akomed R from Karlshamns AB of Karlshamn, Sweden; as Captex® 355 from
Abitec Corporation of Columbus, Ohio; as Miglyol® 810 and 812 frorﬁ Condea Vista Co. of

Cranford, NJ), and mixtures thereof.

Additional Active Ingredients and Additives

Additional Active Agents

[90] Suitable additional active agents include, but are not limited to, warfarin

sodium. Other suitable active ingredients include, but are not limited to, acetylsalicylic acid

-23.



Addi ti onal Active Agents [90] Suitable additional
active agents include, but are not limted to,
weRsa0i7m sodi um Ot her suitable active ingrePCEOSR05/016012

i nclude, but are not limted to, acetylsalicylic acid

-23 WO 2005/ 107773 PCT/ US2005/ 016012 ( ASA or

aspirin), or enteric coated ASA, ticl odipine,

cl opi dogrel, pentoxifyline, cilostazol, dipyridanole,
(ASA or &piritd] @Whtdi‘ﬁfwhted A itici dtligine, Qldpix&tg@dlpﬂ)entcﬁpf}ﬂme,halds‘deol

or or tirofiban, ei t her individually or in

d1pyr1dan‘f(ﬁJ:TJ‘ElﬂacE#}‘-i‘ﬂiamglé1 %Bc&ﬁ'ﬁéba Qﬂl@sta’%%t leW@HRARIBL & drigblste, eithér

not Timted hrombol ytic agents, such as

1nd1v1duaﬁ}' OEHl cao%%ma!tlﬁ) N @tﬁ‘esreslult%lgé g&i&nﬁgglgtwﬁclﬁcﬁnﬁﬁta?@ hﬁﬂﬁnﬁ&p’w

nase

suitable activ ent but are

thromboli d45h s Bfes Ae eSS NICR B | %Fcﬁeﬁlfm R R cither
statins such as |l ovastatin, atorvagstatin,

alone or ipcambiation.nOthes pyitable acHiye peentnielpdebut ﬁred&trhnﬂf&fi.t% antilipidemic
G her biologically active agents and chenmically active

drugs, indgding byt rioh timiwgid hyihelstating such dsivvagtatinoatopynstetimanido gravastatin,
agents and therapeutic agents can be added to solid

either indh8@IK draf BEmbihatidie Qhesbiblogidallgattiverngeni khd Shéribligactive
bi ol ogically and chem cally active agents include, but

agents, 1rﬁf\ﬁlrﬁ;0 but ddt BifiRE 14, PhaRhRoRIgS] aRtyRARKéHRNticRE Bt Gﬁﬁbe added

or nDnes pol ysacchari des, muco- pol ysacchari des and

to solid d@grt |§ a({fltye L%f&gl{ngf%n@én muco- pol ysacchari des;

rates stal | pol ar organic nnlecules
a nol ecu

wei gfTor Sbtatplogisdliy Ay ity St} 1 oBRSEREE, but are o

conpounds; and particul arly conpounds whi ch by

limited tq, peqteias; iy papfidest pepiides; hormoescipplysgachariges, yo yorpolysepdyprides
of the adm ni stered dose) through the gastrointestinal

and partienlabsmiximes of mace polysachpides) @rbahydtatss; Gpids;cinwdbpgier dyganic
acids and enzynes in the gastrointestinal tract; or

moleculed (. p6RABIgAICInleduld 180ing d Adlectlur Hhight SPG00plaBenObr less); other
suitable biologically active agents include, but are

organic cﬁﬁlﬁ) cﬁ%lﬁ&hlaﬂ}h@orﬁﬁgdnﬁm%h ByGéHEING cﬁo)iﬂ)tt B&dsi (6x which

ura > or conmbi'nant” sources thereof: growth
pass only a fraction of the administered dose) through the gastrointestinal mucosa and/or are

susceptible to chemical cleavage'by acids and enzymes in the gastrointestinal tract; or any
combination thereof.

[92] Further examples of suitable biologically active agents include, but are not
limited to, the following, including synthetic, natural or recombinant sources thereof: growth
hormones, including hﬁman grov;lth hormones (hGH), recombinant human growth hormones
(thGH), bovine growth (hGH), bovine growth hormones, and porcine growth hormones; growth
hormone-releasing hormones; growth hormone releasing factor (e.g., GRF analog g); interferons,

including a, B and v; interleukin-1; interleukin-2; insulin, including porcine, bovine, human, and
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hor nones, including human growth hornones (hGH),
reconbi nant human growt h hornones (rhGH), bovine
w@e@dttbr7¢hGH) , bovi ne growt h hornones, and porRCTES2005/016012
grow h hornones; growth hornone-rel easi ng hornones;
growt h hornone rel easing factor (e.g., GRF anal og g);
interferons, including a, (3 and y; interleukin-1;
i nterleukin-2; insulin, including porcine, bovine,
human r¢pgmbinans egtiogal [yiavingowEEY ong irdiinS200 50016 kalcivm radh
reconbi nant, optiondl F hav ng o iter ions including
ammoniwnniasuliplkeigrowtiafacionnineinding dGioh ihgparin, isdhiding binftectionated
grow h factor, including |G- 1; heparin, including
heparin, Heaiia6ids Ofin@ns, REBAdrbins, 16 RH 6100k 18SweidRI BphARSvery low
chondroitins, |ow nol ecular weight heparin, very |ow
| . . ' .
molecul it E b A I RRP PToBAF pilght Ron it ERLRGHA Acipding salmon,
eel, porcﬁxggat%g %m%ﬁs ?rg@ﬁngp%iﬁﬁé’%ggﬁ OIegl%.‘i{f‘?cg%rg%étig%lns;nn%rlflorc‘legnlafantibodies;
sqQmat ost ati n; . praotease inhibitors; . .
Somatostaa?;eme%ﬁetm@btt%m eNQeeHKA PP BpENadatrepiairslgasieg hasmone;
_oxytocin; |eutinizing-hornone-rel easi ng-hornone;
oxytocinf lputipiging-karinene-seleasinghlinrmone;; folliglesbndrténg harmpase ;
t hronbopoi etin; filgrastim prostaglandins;
glucocerelyrobidsgeothrombombein; fidgadgtim; pronagihndins esicluspotingdisopressin;
di sodi um chr onogt ycat e); vanconyci n; desferri oxam ne
cromolyf B¥d@im (sd¥ish oe ARbamat cﬁﬁomb?l%étgj; Ren@InBRSi; dedeRioxamine (DFO);
tiludronate, etidronate, clodronate, pam dronate,
. . r
bisphosy By, B ing, ABMbAREMIAGh e, ARG LRiorl FRfoRte
olpadror%fég?xé(f ﬁlg;‘? Erle\%é%%?agl?ggl of I?)ﬁé ! c,:lérﬁc l?dnqg ﬁ%ﬁg%#l%g;ta%%-migraine
antibiotics qgi ncl ude gram positive acting, .
agents sych as BIRNAH20BS padrothersalctgnin geng-relatad protsms pntpgpnists;
antibiotics, including daptonycin), anti-bacterials
antimicrebials a mcludingrgpdibiciige Ginslude granappsitiye actimigobasterfociighdiporpgptidal
m nmetics or polyethylene glycol (PEG -nodified
and cyclitqreptiddliantibioti€s, ifcheksy dapomoyeid) antivbacwiiale and aimbfiurpal agents;
thereof. [93] Further exanples include, but are not
vitamins! Bl ROfrhGnerdt§ SnitRhic OV flyethehdiglyBEl (PEG) nh&fifiéd derivatives of
natural of reconbi nant sources thereof:

these compounds; or any combination thereof.

[93] Further examples include, but are not limited to,.the following, including

synthetic, natural or recombinant sources thereof:

Amylin and Amylin Agonists;

Adrenocorticotropin;

Antigens;

Antimicrobials, including Antibiotics, Anti-Bacterials and Anti-Fungal Agents; non-
limiting examples of Antibiotics include Gram-Positive Acting, Bacteriocidal,

Lipopeptidal and Cyclic Peptidal Antibiotics, such as Daptomycin And Analogs thereof;
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Anylin and Anylin Agonists; Adrenocorticotropin;
Antigens; Antimcrobials, including Antibiotics,
we\niosA®Bacs eri al s and Anti - Fungal Agents; non- PCTUS1008016012
exanpl es of Antibiotics include Gam Positive Acting,

Bacteriocidal, Lipopeptidal and Cyclic Peptidal
Anti biotics, such as Daptonycin And Anal ogs t hereof;
-25 WD 2005/ 107773 PCT/ US2005/ 016012 Anti-M graine

Anti-Migfgiae tAngtSC buchsas . BIBM-4@8HEES AdddOMeh falGadnin t(@miesRelated
ed  .Proteins Antagonists, Sumatriptan

Proteins gﬁ@&?‘ﬁ gé“WFFPW SYCERtEE | udi ng Acycl ovir,

Ant1v1ra1%?}i§:g%1gép ¥Vd'1c>v1r ﬁ\?a{lé 1 turetic Factor,

onat es, I hg Al endronate., d odronate

AtrxalNaElrietikrEatrmle, Ibandronate, Incadronate M nOdronate

nadr n

S 1l oA ST T G A
Incadrong;c@I CNﬁQJHréhaté nqt&?dr&gatéalcmg%&oﬁﬁb PRhidkdaEen %ééﬁf@iﬁte

Chol ecyst oki i n ( Agoni sts | ncl ddi ng
Tlludronﬁe;Kchf,:dromrtgr%Wﬁ?»S@mﬁ ¥MSgSodi um O Di sodi um

-

Chye o |l xvrpat o) - O\l -acrert-mas F PN " : £ NN
Y, LR LA e 1S L t€) crospotithe,—Destrertrtoxamne (org,
CalcmmErW“‘aﬂgy %;‘i“f)ﬁ Eel Forging And e Agoni sts, incl uding

Cholecys@‘lﬁﬁiﬁ'(@Ck) ARPOOKNA fonistS Llclidss COKE®) [ 1cle Stinulating

Hor mone (reconbi nanf and natural )

Cromolyn Sodium (Sodium Or Disodium Chromoglycate);

Cyclosporine;

Desferrioxamine (DFO);

Erythropoietin;

Exedin and Exedin Agonists, including Exendin-3, Exendin-4;

Filgrastim

Follicle Stimulating Hormone (recombinant and natural);

Glucagon-Like Peptide 1 (GLP-1), Glucagon, and Glucagon-Like Peptide 2 (GLP-2);

Glucocerebrosidase;

Gonadotropin Releasing Hormone;

Growth Hormone Releasing Factor;

Growth Hormone Releasing Hormones;

Growth Hormones, including Human Growth Hormones (hGH), Recombinant Human
Growth Hormones (thGH), Bovine Growth Hormones, And Porcine Growth Hormones;

Heparinoids, Dermatans, Chondrpitins, Low Molecular Weight Heparin, Very Low
Molecular Weight Heparin Ultra Low Molecular Weight Heparin and synthetic heparins

including Fondiparinux;

Immune Globulins and Immunoglobulins

Insulin, including Porcine, Bovine, Human, And Human Recombinant, Optionally

Having Counter Ions Including Zinc, Sodium, Calcium And Ammonium;

Insulin-Like Growth Factor, including IGF-1;
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G ucagon-Li ke Peptide 1 (GP-1), G ucagon, and

A ucagon- Li ke Peptide 2 (G.P-2); (d ucocerebrosidase;
w@vadatrrdopi n Rel easi ng Hornmone; G owt h Hor noP@T/US2005/016012

Rel easi ng Factor; G owth Hornone Rel easi ng Hor nones;

G owt h Hor nones, including Human G owt h Hor nones

(hG&H), Reconbi nant Human G owth Hornones (rhGH),

Bovi ne G owth Hornones, And Porcine G owh Hornones;

Interferddep &ndlndihgl s (81, "terfeson A1REA-QI {AitlableOWs Mmﬁ'ﬁgeti@aff‘rom
ght Heparin, Very Low Mlecular Wight Heparin
Intermuru ﬂmcaothwlmpe@@D alphneﬁgﬂtnegbwﬂ%n and synthetic

TeAeo b e ARy e Gopul e e

Leuumztﬂgrm&mcﬁeqnhineaﬂimﬁﬁgmnaﬁ@kelegaﬁg Peahéne; Havi ng

Counter laons Including Zinc, Sodium Calcium And

Leptln(@ﬁlﬁmteuﬁ} I nsul in-Li ke Gowth Factor, incl ud| ng | GF-1;

Monoclqit AP AIP g Revisiay 191 AP AP B G ACEP Al | abi e As

oxytomhnfergen(r) From . Internmune, Inc. of Brisbane, Ca)),
Ipha, R Onega and y; Interleukin- 1; Interleukin-2;

Parathyroir, Bormeaia @THILjncludiig e Ggmers, incldoa i 4 g Fidrie
38 and Leutinizing Hornone Rel easi ng Hornone; Leptin (OB
’ Protei n); Mnoclonal Antibodies including Retuxin,

Peptide Waa!rmacmainWW AOARIsHNT PY ORMEMEAtB-36ar at hyr oi d

Hor none (PTI—h incl udij ng its fr;mmant S nel udi ng-PTH

Prostaglandins;and PTH 1-

Protease Inhibitors;

Somatostatin;

Thrombopoietin;

Vancomycin;

Vasopressin;

Vitamins;

Vaccines including those against anthrax, Y. Pestis, Influenza, or Herpes;

including secretagogues, analogs, fragments, mimetics or polyethylene glycol (PEG)-modified
derivatives of these compounds; or any combination thereof.

[94] The pharmaceutical composition can include a therapeutic effective
amount of any of the additional active agent(s). Alternatively, the amount can be less than a
therapeutic amount when (i) a dosage form containing a plurality of pharmaceutical
compositions is used, or (ii) a plurality of the pharmaceutical compositions are intended to be
administered concurrently and, in total, contain a therapeutic effective amount.

[95] The total amount of active agent to be used can be determined by methods

known to those skilled in the art. However, because the compositions of the invention may
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38; Peptide YY (PYY) including PYY Agoni sts and PYY
fragnment 3-36; Prostaglandins; Protease |Inhibitors;
w@oatieosrat i n; Thronbopoi etin;,  Vanconyci n; PCT/US2005/016012

Vasopressin; Vitamns; Vaccines including those

agai nst anthrax, Y. Pestis, Influenza, or Herpes;

i ncl udi ng secretagogues, anal ogs, fragnments, m netics

or pol yethylene glycol (PEG-nodified derivatives of
deliver adtive ageraonpetitiisicntly thanwtteo vbimpadiiians drivempositiofsOepptaitiag the

phar maceuti cal conposition can include a therapeutic

active agéit Rk bSrer AABURS 0Pthe ADeOthad HRseaddlin priad dazage Wt forms or
agent(s). Alternatively, the amount canh be |less than a

de_livery %{gﬁﬁg‘sﬁzﬁ# ;)E %flﬁgﬁﬁ&red Wﬁl@_sﬁ%ilkct?wﬂﬁé S9€ 2 {REVILE Bl 5B bt dAevels

armaceutic conpositions Ts used, or
i) a urality of the pharnmaceutical conpositions
and/orthétpggqtﬁtegttqatgd to be adninistered concurrently and, in
total, contain a therapeutic effective anmount. [95]
The total anmount of active agent to be used can be
determ ned by nethods known to those skilled in the
AdditiveHowever, because the conpositions of the
invention may -27 WO 2005/107773 PCT/ US2005/ 016012
del i 98] aThé vdidygmnhscentica cofnpbsitiemandutihdosage foem of the present
conpositions or conpositions containing the active

inventiorP98N incBlde Meher hONRI ag8 AR WAd phértnabbiRically hatRptabRaddNDSS, such as
used in prior dosage unit forns or delivery systens

excipientg, &s,qgmeﬂés,ssttaﬁﬁﬁ&ﬁ, glagﬁﬁzew bx;iﬁ(fetrs, g‘ﬁﬁi\ﬁti cﬁstihﬂeérants, bulking
achieving the sane 0 evel s

agénts, lubricants, plasticizers, colorants, film formers, flavoring agents, taste-masking agents,

sugars, sweeteners, preservatives, dosing vehicles, surfactants, and any combination of any of the

~ foregoing. Preferably, these additives are pharmaceutically acceptable additives, such as those

described in Remington's, The Science and Practice of Pharmacy, (Gennaro, AR., ed., 20t

edition, 2003, Mack Pub. Co.), which is herein incorporated by reference.

[97] Inone embodiment of the present invention, the pharmaceutical
composition or solid unit dosage unit form is substantially free or completely free of carbomer.
According to another embodiment, the pharmaceutical composition or solid dosage form is
substantially free or completely free of Carbopol® and/or the carbomer Carbopol® 934P.

[98] Suitable binders include, but are not limited to, starch, gelatin, sugars
(such as sucrose, molasses and lactose), dibasic calcium phosphate dihydrate, naturél and
synthetic gums (such as acacia, sodium alginate, carboxymethyl cellulose, methyl cellulose,

polyvinylpyrrolidone, polyethylene glycol, ethylcellulose, and waxes.
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and/ or therapeutic effects. Additives [96] The solid
phar maceuti cal conposition and unit dosage form of the
w@e@saoi773 i nventi on nmay i nclude other active aPEnUS20851016012

pharmaceutically acceptabl e additives, such as
exci pients, carriers, diluents, stabilizers,
pl asticizers, binders, glidants, disintegrants,
bul king agents, lubricants, plasticizers, colorants,
fil ni9%r nBuitabld glidants ingjudey dnt are notkmsedrtos kalo gndigjiennsdioxide
sugars, sweeteners, preservatives, dosing vehicles,

(silica) (esg)Tiuned sitits andeslloddyy sitiosipdioaidepn of any of the
foregoing. Preferably, these additives are

phar PRREUSHEAId HisReGeRkARLRAE AN hicR? linSid I‘@o,%@ar_&ﬂé@,sé%]gium

described in Rem ngton's, The Science and Practice o

s e BT Ko SR g, L0 oML o Wi
cttosd, SR ok B SRS R B St co

unit dosage unit formis substantially free or
starches, apgrgPms Gugh py agarguap deishipgan, kasgs peftinganddragagantgums). A
enbodi nent, the pharnmaceutical conposition or solid
preferreddbsintggrahbissodiam sabbgheolate. |y free or conpletely free
of Carbopol (r) and/or the carboner Carbopol (r) 934P.

[ 98] [19u] t Shitebldbulltaizhgbme indligle, buttaraniét 1gited toldthreHes (Such as
starch, gelatin, sugars (such as sucrose, nol asses

rice starc%ﬂ %ikl%ﬁf}gﬁagﬁne AuBR3E, Gadt R Gl BMRAAS E’ﬁlﬁfoﬁy&’ﬂaﬁ)],%@itgﬁe, dextrose,

atura synt het'ic gunms (such as acaci a, sodi um

.. -al gi.nat ak-nox: I yl cellul ose,
i SRSy RPN LIRS oY)
et hylcel | ul ose, . and waxes.. -28 WO 2005/ 107773 . .
et LSS0 Saa kBmerS e Ride: G e it aiedos Vierig deid. pgprates
are not limted to, talc and siljcon dioxide (sili ca()i,
(such as galciym stegpaiel 284 Magpesiny siediaicoi talg) baiq geid sodinaiheaggate, sodium
[ 100] Suitable disintegrants include, but are not
acetate, sotlivint fuharate, siddame bidsrids pdlyethylak aiysol, diydoeksdted cottonseed, and
croscarnel | ose sodi um crospovi done, clays, cellul oses
castor oiﬁSUCh as puri fied

[103] Suitable surfactants include, but are not limited to, sodium lauryl sulfate,
hydroxylated soy lecithin, polysorbates, and block copolymers of propylene oxide and ethylene
oxide. |

[104] Hydrophilic non-ionic surfactants and lipophilic surfactants as described
in U.S. Patent No. 6,458,383, which is hereby incorporated by reference, can be included in the
pharmaceutical composition and dosage form. Suitable hydrophilic non-ionic surfactants
include, but are not limited to, alkylglucosides; alkylmaltosides; alkylthioglucosides; lauryl
macrogolglycerides; polyoxyalk;lflene alkyl ethers such as polyethylene glycol alkyl ethers;

polyoxyalkylene alkylphenols such as polyethylene glycol alkyl phenols; polyoxyalkylene alkyl
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cellull ose, nethylcellulose, and sodi um car boxynet hyl
cellul ose), alginates, pregelatinized corn starches,
w@easgentgs (such as agar; guar, |ocust bean, kaPElES2005/016012

pectin and tragacanth guns). A preferred disintegrant

I's sodium starch glycolate. [101] Suitable bulking

agents include, but are not limted to, starches (such

as rice starch), mcrocrystalline cellul ose, |actose
phenol faft§ a€id esteBsGucis &s palpethylénagiol e iddemonastaromel polyethylene

manni tol, calciumsulfate, dicalciumsulfate, and

glycol fatgﬁ %&d’é &ééf&bﬁ%&hﬁ@ﬁﬁen& 1021 oBrteich pAts dcitbéstardniotydlpedrotdiity acid

are not limted to, stearic acid, stearates (such

s o OGN O SRR RISL G ol g i
s OSSR UG T oo o e v

. . Suitable surfactants include, but are not |imted &o, )
consisting efiglyiearidgsirvpetable oals dydrograsted yeastable Qiky, Tatycadids, and sterols;
pol ysor bates, and bl ock copol yners of propyl ene oxide
polyoxyethyienesteydlerderivatived cand abaljgued thietsph ipblyoxyeshylatedi vitamins and
surfactants and Tipophilic surfactants as descri bed

derivativésthéteSE; pBBLRIthilene-pol¢6:8y 383 lensttiladk dopolyareedyyand mixtures thereof.
i ncorporated by reference, can be included in the

phar fReeuliot@ipeeHERRS, Hy'dﬁ%bhﬂﬂﬂsuﬁ@@t@ﬂt@ A By beliist@ B the present

hydrophi l1¢c non-ionic surfactants include, but are not

inventior{ai:ngyﬁfg ﬁ)lué&g)tie n%l; h%l(ljtgh lt'&,?’;{&?—;? iau?'clté( XJE'@JIQ ‘i’aﬂr&’t@f’? e(s}-;ZO laurate, PEG-

ucosi des; macr ogol gl yceri
|.kyl e | kyl. et uch. a et hyl .

32 tauredf KRG EY apiSoPRGr & oledie By PRI RECE L Gleple AER20 dioteate,
such as pol yet hyl ene gl ycol al kyl phenol s; )

PEG-32 g}g@ty,&@@-EQQ %@q@e{l REfyt cilgatwy%%g s é’%G—&’Z distearate, PEG-40
PCT/ US2005/ 016012 phenol fatty acid esters such as

stearate, PBGyEhsydaeate, R G-20 dilierntey PEGH2sglyomplktsiolsate, BRE-32 dioleate, PEG-
pol yet hyl ene glycol fatty acids diesters;

20 glycely®layiekd) PREN.0 gly)éél@ll le@kate, EG-20 atyicyryasiedrats PEGS 20 glyceryl oleate,
pol ygl ycerol fatty acid esters; polyoxyal kyl ene

PEG-30 élgg«%ﬂ %ﬁat%,gﬁdy—?aggg{l%eﬁﬁtlaﬁ{r§te§1‘i’§@-4@%1f&l'})l%d}%ﬂe,GPEngr(MS‘dth kernel
oil, PEG-50 hydrogenated castor oil, PEG-40 castor oil, PEG-35 castor oil, PEG-60 castor oil,
PEG-40 hydrogenated castor oil, PEG-60 hydrogenated castor oil, PEG-60 corn oil, PEG-6
caprate/caprylate glycerides, PEG-8 caprate/caprylate glycerides, polyglyceryl-lo laurate, PEG-
30 cholesterol, PEG-25 phyto sterol, PEG-30 soya sterol, PEG-20 trioleate, PEG-40 sorbitan
oleate, PEG-80 sorbitan laurate, polysorbate 20, polysorbate 80, POE-9 lauryl ether, POE-23
lauryl ether, POE;IO oleyl ether, POE-20 oleyl ether, POE-20 stearyl ether, tocopheryl PEG-100
succinate, PEG-24 cholesterol, polyglyceryl-10 oleate, Tween 40, Tween 60, sucrose

monostearate, sucrose monolaurate, sucrose monopalmitate, PEG 10-100 nonyl phenol series,

PEG 15-100 octyl phenol series, and poloxamers.
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esters; hydrophilic transesterification products of a
polyol with at | east one nenber of the group

waeonsitetrrng of gl ycerides, vegetable oils, hydrOnEsmDE6012
vegetable oils, fatty acids, and sterols;
pol yoxyet hyl ene sterols, derivatives, and anal ogues
t hereof ; pol yoxyethylated vitam ns and derivatives
t her eof ; pol yoxyet hyl ene- pol yoxypr opyl ene bl ock
COpOf1YBET Bipopliitic Fhrfidimsint e anft ard A Bmitddrie, fatty alcobols;
specifically, hydrophilic surfactants that maybe used

et 4y VBV P ) i

o 53] 8 s AT oSSR S i

. ol eate, PEG 200 .ol eate, .PEG 400 o] eate, PE e

acid estergh P80 SR U9 VR G SIALETS BRSOy i ipl o {55
stearate, PEG 20 dilaurate, PEG 25 glyceryl trjoleate,

polyethylpmrgiyoolillerl ethees; syrGestors; sHape ethgts; lagti¢ agid degprativegof mono- and
gl yceryl laurate, PEG 20 glyceryl stearate, PEG 20

di-glycerigley;dandydphobie ataasesteFiGatdth proyuas yf a polyak with PEEaOne member of
gl yceryl laurate, PEG 40 glyceryl |aurate, PEG 40 palm

the group‘®nb8ling 6f lycdrides, SRgdiible o6 1aidesheaasd Qegedible off EatthOacids and
castor oil, PEG 35 castor oil, PEG 60 castor oil,

sterols; ofl=OTubte %Ya%iﬁ%&@ﬁ%eﬁ@%ﬁg d mixBEEs 8RrdoY dFQOSAR RS the
ca :

stor ol 60 corn o1, PEG6 caprate/caprylate

. ..glygerides,, PEG 8 caprat vl hdes :
ipophiti Gy Ry’ o T PEREL SRR 4 it HFGNIR el oty acid
h t |, PEG 30 t |, PEG t.riol eat
esters, o s S epnesh DI W Lo Ee Aot RSBl ofapotol
) pol ysor bate 20, pol ysorbate 80, POE-9 |auryl ether, )
with at lepging 3nembey off theegrower coneting of wasiAbleeilfe hydrpgmaiasl vagetpple oils,
et her, POE-20 stearyl ether, tocopheryl PEG 100
and triglyeddesnat e, PEG 24 chol esterol, polyglyceryl-10 ol eate,
Tween 40, Tween 60, sucrose nonostearate, sucrose

NONOf i) alAnorBUiRE BEEPHIR @R St fiion PESALR; hdkenterifitation
phenol Series, PEG 15-100 octyl phenol series, and

products P?%g?m §ith as %ﬁlg T 8%&%@%’ ;g(g)Zcézcﬁ, f@ﬁl%%@é&lp&ﬁp&@biml can be

Li pophi I s I nclude, but are not

. AT KBl L TR T EhE SR A,

al.cohol fatty acids esters; ) .
hydrophobicity or hydrophllllicityI cag be ?)repa?ed by reaction of alcohols or polyalcohols with a

variety of natural and/or hydrogenated oils. Most commonly, the oils uéed are castor oil or
hydrogenated castor oil, or an edible vegetable oil such as corn oil, olive oil, peanut oil, palm
kernel oil, apricot kernel oil, or almond oil. Alcohols include glycerol, propylene glycol, ethylene
glycol, polyethylene glycol, maltol, sorbitol, and pentaerythritol. Among these alcohol-oil
transesterified surfactants, hydrophobic surfactants include PEG-5 hydrogenated castor oil, PEG-
7 hydrogenated castor oil, PEG-9 hydrogenated castor oil, PEG-6 corn oil (Labraﬁl® M 2125 CS

available from Gattefossé Corporation of Paramus, NJ), PEG-6 almond oil (Labrafil® M 1966
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propyl ene glycol fatty acid esters; sorbitan fatty
acid esters; polyethylene glycol sorbitan fatty acid
w@gioener77st erol s and sterol derivatives; PCT/US2005/016012

pol yoxyet hyl ated sterols and sterol derivatives;
pol yet hyl ene gl ycol al kyl ethers; sugar esters; sugar
ethers; lactic acid derivatives of nono- and
di - gl yceri des; hydrophobic transesterification

CS), PE(p6aguicoiskentiel @ﬂp(b,h}yxaﬁlm 19441CS)eREG-6oleveraihfabrafd® M H80 CS),
group consisting of glycerides, vegetable oils,

PEG-6 pbatfit 61 eNatirefI®Waaebalisy, FH (%, hylfigetatdd sl Rerde] osll @ablasl® M

oil-soluble vitam ns/wtamn derivatives; and m xtures

2130 BS% salecl hﬂ&[am%r( a%ra # % 2{iPegy) g’séswélﬁﬁ%%ﬁﬁm 2735 CS),

one or nor e ycero tty aci sters pro

s NS ERE rsEd bi geo

poI h at | east one nenber of the group

almond giﬁ"r‘%ﬁdgﬂ %lfxnv(i)get abl e oils, hydrogenated vegetabl e
oils, and triglycerides. [107] Anong the |ipophilic
t r and taf]erTheipbamasautinaberrepasitians and dasage fgrmsanasoaiso include one
products of a polyol such as ethylene glycol,

or more glzymerinhibitprso Sykke azygleyinhibjtoarnkclsdy, but ak notlimtied to, sedpounds
As is known in the art, a large nunber of surfactants

such as a@finsHih beEsIAEIdBET ARS8k athes HiRpbsIDI iGthénen@§me inhibitors include, but
hydroph|I|C|ty can be prepared by reaction of alcohols

are not li H% ya%k&tﬁtﬁ’ gﬁa\gl&l?/b@(tl BY R8P nhﬁﬁfo&‘ ral and/ or

rog’e at eo comonl vy, e olls used are
castor oil or hydrogenated castor oil, "or an edible
vegetabl e oil such as corn oil, olive oil, peanut oil

Ealn1 kernel oil, apricot kernel oil, or alnond oil
Dosage ol s include glycerol, propylene glycol, ethylene
gl ycol, pol yethyl ene egcoI maltol, sorbitol, and
pent 4809]t Atietsolid phermageutiselseonapiasisieniof dhe present invention, which
transesterified surfactants, hydrophobic surfactants

includes iwetted HeparinGatl dd&iwaqmgaﬁtecbmlwﬁoﬁhuhtdd, asREs@d ¥init dosage form. The
hydr ogenat ed castor oil, PEG 9 hydrogenated castor

dosage f&‘n{ carFrér é%@ﬁﬁbleobkab(léta@ bt 6F 4 cd\]ﬂsglézﬁlcﬁﬁs a%‘dﬁl dr%@ft%elatln

from Gat't ef osse Cor por ati on of Paranus,

i SR 0 i S SHARLES ot e st

agent, h Labr ad@émhalw, agcﬁtwna abtlv%%%egtsm ive oil (Labrafil(r)

[110] The solid pharmaceutical composition and solid.unit dosage form of the
present invention can be prepared as follows. A delivery agent in solid form is processed (such
as by milling through a 35-mesh screen) to provide a powder having a relatively small and
preferably uniform particle size. The delivery agent is then blended with heparin, and optionally
a filler and/or wetting agent with, for example, a V-blender or similar device, to provide a

powder blend.
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PEG 6 peanut oil (Labrafil(r) M 1969 CS), PEG 6
hydr ogenat ed pal m kernel oil (Labrafil(r) M 2130 BS),
w@EBsB0pad m kernel oil (Labrafil(r) M 2130 CS)PCPHES2065/016012

triolein (Labrafil(r) M2735 CS), PEG 8 corn oil
(Labrafil(r) MWZ2609 BS), PEG 20 corn glycerides
(Crovol M40), and PEG 20 al nond gl ycerides (Crovol
A40). [108] The pharmaceutical conpositions and dosage
f or m§l gy Saparately) alweddngapent mixture iepreparydrby ntikingiat woeting agent,
Such enzynme inhibitors include, but are not [imted

heparin 4nd. a dDRBYWRES:. THeGRIxAFe afal Ak ob cRimSIB) inclulO 6Atcn. ThE
derivatives thereof. Qher enzynme inhibitors include,

fomulatmﬁtoftﬁé@eeragg fxﬁhﬁ%é ReleBred 3050t Wt ihd gerfggffl g ch nﬁszpﬁx yith the

Bownan- B itor. Dosage Forns e SO
har maceuyt i.gal . osition of the,present jnventi.on
aforemelfiiHell B Fien tidic, “SERRBE ledherssbra BREGE Mept A Ml ngen
) can be formylated as_ g solid. unjt dosage for The . .
mixture H@i@&@mﬁﬁ EaAS tpariglly soxubRgedhe 4 aent yhep BiRd with the

or a capsule, such as a hard or soft gelatin capsule.
powder bipred-dosage form can provi de i medi ate, sustained, or
controll ed rel ease of the delivery agent, heparin,
and ¢ptajorihkelppwdadblend Bradiediotthe wetingnpent thikhd inléreall
sol id pharmaceutical conposition and solid unit dosage

incremertt® ihde? Lohtifioup hEKIAR! MiRig i teinG@NfoR @ sffRRAME Behed.g., 15 minutes)
follows. A delivéry agent in solid formis processed

after all éiftg\gl :Bgvevae;t %%r\llﬂjéérslﬂﬁ&ga&déﬁ‘w ng\‘]aﬁl ﬁﬁﬁﬁﬁﬁ%o |O§i§§%§' ffle resulting

aving a relatively sma

.preferably unif.orm.panticle.size. The delivery agent
compo“ﬁgn 15 c%l¥y6$%egg-§ﬂﬁn@hgﬂe%jﬂu ., and optionally a filler

and/ or wetting agent with, for_ ex l.e, a V-blender o

si mi [Lh¥3]d e cemppgitipn gigy dhencpe fg alod Ghtg flosags logsp such as a

2005/ 107773 PCT/ US2005/ 016012 [111] Separately, a )
capsule, jyg matingls &gewn imthetank eA¢oordingisamedrefprrad ginhedimenbthe fegplting

agent, heparin and a delivery agent. The m xture may
compositibis &, patked iateariifegelatircéapeide wahad gelbie capsule (e.g., Size 0 Licap
Capsugel Hard Gelatin capsules). Other suitable methods are described in U.S. Patent Nos.
6,605,298, 6,458,383, 6,261,601, 5,714,477, and 3,510,561; U.S. Patent Application Publication
Nos. 2003/0077303 and 2001/0024658; and International Publication No. WO 88/10117, all of

which are incorporated by reference.

Uses
[114] The present invention provides a method for administering or facilitating
the delivery of heparin to an animal by administering to a subject the solid pharmaceutical

composition of the present invention. The subject is preferably a human. The person is
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formul ation of the wetting mxture is selected so as
to wet the heparin when m xed with the aforenentioned
w@owdae77d end. According to one preferred enmboRPCTESL005/016012

the wetting agent mxture is also fornulated so as to

partially solubilize the delivery agent when m xed

with the powder blend. [112] The powder blend is

added to the wetting agent nmixture in small
preferablynchwnaningesd thereof corta Inmeuswing would.beifiti frogn ithee administration of

continued for a sufficient tinme (e.g., 15 m nutes)
heparin.after all of the powder blend has been added to obtain

a uni form conposition. The resulting conposition is

typi qat4)y mhodembBlintbnt ?%{r mef%d bf ﬂb’a{tglg c{r%}éﬂenﬁﬁf%hrombosis ina

conposi tion may then be nmul ated 1nt0 a dosage form

bt 154581 A3 SORTY S TBA L HRRUR 8 bt e s
conposition.is cked into a sof l.atin capsul e or )

pharmack 30 gepE ipncolf e piesqnt ity entey Ghe St Angiad pfdhtombosis can
Hard Celatin capsules). Other suitable nmethods are,

be treated % prqvisrigd withthesphavmaeenticplgompositien snchgling,dus sgt 1ggited to, deep
6, 261, 601, 5,714,477, and 3,510,561, U S. Patent

vein throtphpisisq @M OranBpolnastry embolins (PE)003/ 0077303 and
2001/ 0024658; and International Publication No. WD

88/ 1q114], midthédfemboblintdht & £methea op Reaingtbryevealifs Bokemic
Uses [114] The present invention provides a nethod for

complicAfHEs M ﬁﬁsj%ml{& 2 1fifdr Hohad e nly3BrdiA kMR ndh a@ﬁfﬁ?%ti il need

to an anim admnistering to a subject the so

oror ) GED b e SRR S BESHED) eI Qe
WO 2&35/ 107773 PCT/ US%%OS 016012 preferably a human
composiign QbEg Presepigpyentign tQ ¢who woul d benefit fromthe

adm ni stration of heparin. [115] Another enbodi nment

i s a [htilhabnather embadiment &y a pethod of fragfingr ienssting deepavein
thrombosis (DVT) in a subject following hip or knee replacement surgery by orally
administering an anti-thrombosis effective amount of the solid pharmaceutical composition of
the present invention to the subject. Yet, another embodiment is a method of treating or
preventing DVT following abdominal surgery in patients at risk for thromboembolic
complications by orally administéring an anti-thrombosis effective amount of the solid
pharmaceutical composition of the present invention to the subject. Abdominal surgery patients
at risk include, but are not limited to, those who are over 40 years of age, obese, undergoing
surgery under general anesthesia lasting longer than 30 minutes or who have additional risk
factors such as malignancy or a ﬁistory of DVT or pulmonary embolism.

[118] Another embodiment is a method of treating or preventing DVT in a

subject with severely restricted mobility by orally administering an anti-thrombosis effective
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subj ect in need thereof by orally adm nistering an
anti-thronbosis effective anount of the solid
w@basieroeut i cal conposition of the present i nvRCOIL/USIV0%/G16012

the subject. Any type of thronbosis can be treated or
prevented with the pharmaceutical conposition
i ncluding, but not limted to, deep vein thronbosis
(DVT) and pul nonary enbolism (PE). [116] Anot her

amount o€ teadlidPhirnisseticabidngsbsitfontofelad progenoinventoterattheignbject. Further
ischem c conplications in unstable angi na and/or

embodlm@f’?t@ IR But Bt ﬁéﬁirﬁ‘ﬂted 13ftRE &EdtRRN{ dT ArdiAN A6 re ngf&cé}ﬁ&ﬁs, both
hereof by orally adm nistering an anti-thronbosis

mechamc%f Méad\f(\‘?era&@a#ﬁ%%tqf eh@&a @hé g) @ﬁ?ﬂ[ 1?1335 geL un er 1ng

composi t1 oh resen su

17 ot her a method of .t rea
neurolog AIETReHANHS. HEBFETON HOL RSO P PRPF A RIS ﬁ‘e‘g{m
fol |l ow hip or knee repl acenent, surgery by orally
prophylaxig i mtsepgsr agie smnal coxtiaipnanedieal carditidns dsmsipted Bith
the solid phar maceuti cal conposition of the present
thromboenrhodistn, suchtas buheotdimfeeddat, thysst witlaisohdneic stkodi restmicteidgnebility,
met hod of treating or preventing DVT foll ow ng
cancer, 1308 diah aifastiog@aicer,copadstioa hsarafailiie lsr §e3re pulmonary disease; for
t hr omboenbolic conplications by orally adm nistering

secondar?ﬁnf?ﬂr}}a ViaxishrQRRaR RroffvhembbNEn ﬁ{ﬁ‘i‘ﬁ’é‘f)regﬁaﬂc?ems@f p&mary

ceuti cal conp05|t|on of the preseni invention to

pmphyla)tug %f é%ghgrbwo ar e no{}'%]erlnr%hai Pa}%‘?]rﬁgéeﬁlv%ﬂe élé*g(\:/lgrrm?lslom
arombinfioRudh CHueR R it FaAAY ga@%%rﬁa{%@n@ﬁwﬁﬁ”eb@m,

additional risk_ factors such as malignancy or
hyperhomecysigipmas); By prdolipns Avaeipipd srifortriakfibrilietigh onfhoEeBith

enbodi ment is a nethod of treating or preventing DVT
concurrentrprastheticojabess and ttiak G aiop; farstrdiatessdomobhittiak fjbrfiation or atrial

orally adm nistering an anti-thronbosis effective -34
flutter; fo0@is20R(atdd A hif s abéuldrUseHd0muti0A 60 kdduca sk sffcobdplicatidnisdn patents

phar maceut i cal corrposi tion of the present invention to
undergoifx? ﬁ?l%ﬂtbh&ﬁfs cofc {)J"iﬁferve%ﬁgﬁ %e@&ﬁ&&ohé"ﬁﬁﬁéﬂﬁmm%r@{a@y Bfdioplasty,
to the treatnent of cardiac val ve

arthrectom?rPlcoargreleg?f %tr %)the%J geslgel stent implantation, ischemic cerbrovascular accident,

hemodialysis, peripheral vascular interventions, acute myocardial infarction; unstable angina and
non-ST-Segment Elevation Myocardial infarction; cerebral ﬂnomboeﬁbolism; complications of
pregnancy, including but not limited to pregnancy loss in women with a history of
antiphospholipid antibodies/ antiphospholipid syndrome with or without fetal loss, fetal death or
fetal miscarriage. Other uses of heparin may. be found in Drug Information, American Society
of Health System Pharmacists, 2005, which is incorporated herein by reference.

[119] According to one embodiment, from about 50,000 to about 90,000 units of

heparin (in compositions or dosage forms of the present invention) are administered one to five

-35-



nmechani cal and cadaver; treatnent of endocarditis;
prophyl axis in patients undergoi ng neurol ogical
w@e@saoIres, such as,.but not limted to, reserCT/U8200$/016012
mal i gnant brain tunors; prophylaxis in patients with
acute spinal cord injury, medical conditions
associated with thronboenbolism such as but not
limted to, those with ischem c stroke or restricted
times daifyo(eig.,ithige tincsddagy) tortactrahtadsisi K@onlingto, onzgmeferred embodiment,
congestive heart failure, or severe pul nonary disease;

BEitioR BARRA RS nPARREYE@eab 3o Bbout 230xISF SKWA@TDOENDOl | sm
uring pregnancy, or for primary prophylaxis in

pr egf@gl ¢ YRRk Qm'b@gﬁﬁ‘Leh{ ﬁg tﬁ@kﬁ?@%x@ntofnvreﬁﬁcﬁ{r%o RNihkhdd for the

Icrencres I n rotern

ﬁeatmenﬁ% e B e b ok th%@%%ﬁ%@&t poch s those
assocj ated wth atl‘laLflbl‘lHatl r those wt

listed in thriablerbetw.pin g HemRL DY, aimpEdsieing Bem mggeptieal campaﬁnon of the
for cardioversion of atrial fibrillation or atrial )

present ifiventiter The @hartiacsuticah sowgoditien ighisies fher anpoenyinte aetpiy; agent listed
to reduce the risk of conplications in patents

below. SdEigmidgtipey foitaatieo gentocanbe oundtiarthe Physicians’ Desk Reference
per cut aneous translum nal coronary angi opl asty,

(58M Ed. aﬁd(ﬂr REIRAY EcS B BRACYmPhny? IRE MRS 81| NY, @fHich is herein incorporated

each co

i mpl ant ati on,
by refere'ﬂgém %gla}fﬁ{' egx‘rt?s::

and pOIY%E%B? aﬁcglﬁwaﬁ’f d5g

I on,

including but not |imte

Wit h Axtibe ¢tgeny of antip
anti phosphol i pi d syndrong

f ot al doath aor f ot ol

i schem ¢ cér br ovascul ar

acci dent,

i nfarction;
pregnancy,

L onhdhhﬁtim:g BrdrmplegdofBisease And
Wi th orpysidiegitallEffat | oss,

o,
LI A %1 oAl 11 A\ A} 1 Cl AT |||

Amglhinrnh Amglinosgdmsisid i n

seat-rage—=6Ck frer—uses—of

Drug | nf or mat ObasityArer i can

TREB NI RB el n by T b BRI Sl At i
one e from about 50, 000 to gabn90, 000

rr}gl?;iéeﬂ'gznt
units o i-n /|n co

mncw t | oORsS—o+ docanon f o of

Antumhebialseﬁﬁtudlmgmmmbmtws), a
Anti-Bact&iadln20AB-FoAgal A doatkl U
non-liRitBlg exApRS of AREBiotad | ¥

inf1e80 GHAP s RIvEPEREST er T ¢

Bacteriocidal, Lipopeptidal and Cyclic
Peptidal Antibiotics, such as Daptomycin
And Analogs thereof;.

[a'a
UUUMHM 1 UI TTO UI

e admfectlmlackexdlr@@rane%sm@e
52005/ 016 Harterial Daefsctibai | y
to treat thronbosis.

bd enbodi nent ,

Anti-Migraine Agents such as BIBM-
4096BS And Other Calcitonin Gene-
Related Proteins Antagonists, Sumatriptan
Succinate;

Migraines

Antivirals including Acyclovir,
Valacyclovir;

Viral Infections

Atrial Naturetic Factor;

Vasodilation

Bisphosphonates, including Alendronate,
Clodronate, Etidronate, Ibandronate,

Cancer, Atherosclerosis, Osteoporosis And
Paget's Disease; Inhibits Osteoclasts
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each conposition include
2.3 g of SNAC. [120] Yet

w@e@saon77i nvention is a method for the

prevention of a disease

s from about 250 ng to about
anot her enbodi nent of the

or for achieving a desired

physi ol ogi cal effect, such as those listed in the
tabl e below, in an animal by adm nistering the
pharmaceutical conposition of the present invention.

Incadroﬂgé R ARG NG orTP O

sition includes the

ol adr 9Q c%n?at?%ké’d? agent| listed below Specific
Tlll)udr ate $ gents can be found in the
99{‘} ef‘% alce (58th Ed., 2004, Medical
Econo %om)anv Inc..| Montvale., NJ), which is
') elﬁiorcﬁx r ef sRBEGosiT Wisebs OF TRE BUNE

e
CalCItO“H‘ fR) dalﬂf%ﬁl‘n Bﬁe [ow 1 nclu

m nefl CS, aﬁd pol yet hyl

de theit analogs, fragments,
ene nl \/r‘nl -—modified

Chol@eystc\l@ﬁm\(eSK)m{dl @EKAgenN
A%o’ﬁ%&slﬁclﬁﬂ CFMSJ ol ogi c

onl-ct o

Non Limti n@béstignpl es  of
Al Ef f ect Anylin _and Anylin

\Y ASALLENS A e e SH t

Cromol}lﬁt@d)ctmme(s odliugTr Disadiunth
I nf @htommgly%atel),m crobi al s

cortt+ecot+rop P

ol est er ol )Astm%,l@éfﬁgles
i ncl udi ng Antl b| otics,

nfectomtchudi ng Ga

Ant i mﬂwmﬂgents Bact

PosTtTVv act erl al's and
&’E%P

Eg%@ Iﬂ ﬁﬂ&(ll)ipl otics

erial | nf B i ti ng
amsﬁ:’

nnhﬂhfl
Ant| ¢1Si'5et11§u0h as Dap}

nclude G @%ﬂbé’cﬁ Actl ng,
onryC| n And AAabmgas thereof,

dal and Cy Pept i dal
—as— B BM—Mgrarmes—40968S

A
I—\IILI VI Ial e l'-\ CIILD SUl

Exedinpend RxeHiEy Ageiigis.tiostndingen
AlxenybmB3sEsendBufat ri pt an

c Rel at ed IPiebetes; f2besity

Filgrastim

Reduce Infection In Chemotherapy
Patients

Follicle Stimulating Hormone
(recombinant and natural);

Regulate Reproductive Function

Glucagon-Like Peptide 1 (GLP-1),
Glucagon, and Glucagon-Like Peptide 2

Diabetes; Obesity

(GLP-2);
Glucocerebrosidase; Gaucher Disease (To Metabolize
Lipoprotein)
Gonadotropin Releasing Hormone; Ovulatory Disfunction (To Stimulate
Ovulation)

Growth Hormone Releasing Factor; Growth Disorders
Growth Hormone Releasing Hormones; Growth Disorders
Growth Hormones, Including Human Growth Disorders

Growth Hormones (hGH), Recombinant
Human Growth Hormones (thGH), Bovine
Growth Hormones, And Porcine Growth
Hormones;

Heparin, Including Unfractionated
Heparin, Heparinoids, Dermatans,
Chondroitins, Low Molecular Weight
Heparin, Very Low Molecular Weight

Thrombosis; Prevention Of Blood
Coagulation
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Succinate; Antivirals including Acyclovir, Viral
I nfections Valacyclovir; Atrial Naturetic Factor;
wOo/2amedi17ai i on  Bi sphosphonat es, includi ng Al enPeDOs1005/016012
Cancer, Atherosclerosis, Osteoporosis And C odronate,
Eti dronate, |bandronate, Paget's Disease; Inhibits
Ost eocl asts -36 WD 2005/ 107773 PCT/ US2005/ 016012
I ncadronate, M nodronate, Neridronate, d padronate,
Pam.drona r.0 TiTudronat e, Zol edronate,
Hepargg) ' iﬁ %5%% H)@:al ci tonin, including Sal non,
ctis b,%paégfg}g ¥sik: Diseases OF The Bone And
&y st okinin (ICCK) And CCK Obesity Agonists

P AR P OromoTY Rl G Bl sl

QS n orl
Insulit, aﬂandhag @oﬁsmee Boivie, De 5f Q]hﬁbéié@éilﬂsﬁﬁn RBEi@)ancd $ym1rome
Humg{%ﬁcpﬁdmaglma;&hgﬁ%tet inf Anem a Exedi n and Exedin
Optiona Hﬁ{fﬁlﬁ%odnf&:llé&g'lﬂau@n betes; Obesity Exendin-3,

Zinc, S Lo Khd dLastiim,Repuce I nfection In Chenot her apy
Insulin-Like Growth Factor, Including Diabetes
IGF-1;

Interferons, Including o (E.G., Interferon Viral Infection, Including Chronic Cancer
Alfacon-1 (Available As Infergen From And Multiple Sclerosis
Intermune, Inc. Of Brisbane, Ca)), alpha, 3,
omega and v;

Interleukin-1; Interleukin-2; Interleukin- Viral Infection; Cancer
11; Interleukin-21;
Leutinizing Hormone and Leutinizing Regulate Reproductive Function
Hormone Releasing Hormone;
Leptin (OB Protein); Obesity
Monoclonal Antibodies including Retuxin, To Prevent Graft Rejection; Cancer
TNF-alpha soluble receptors;
Oxytocin; Labor Dysfunction (To Stimulate
Contractions)

Parathyroid Hormone (PTH), Including Its Osteoporosis; Diseases Of The Bone
Fragments, including PTH 1-34 and PTH

1-38;
Peptide YY (PYY) Including PYY Obesity; Diabetes; Eating Disorders;
Agonists, Fragment 3-36; Insulin Resistance Syndrome
Prostaglandins; Hypertension
Protease Inhibitors; AIDS -
Somatostatin; . Bleeding Ulcer; Erosive Gastritis
Thrombopoietin; Thrombocytopenia
Vancomycin; . Infection And Prophylaxis
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Patients Follicle Stinmulating Hornone Regul ate

Reproducti ve Function (reconbi nant and natural);
w@uwsagom Li ke Peptide 1 (G.P-1), D abetes; CopGI/U$2005/016012

G ucagon, and G ucagon-Li ke Peptide 2 (G.P-2);

G ucocer ebrosi dase; Gaucher Disease (To Metabolize

Li poprotei n) Gonadotropi n Rel easi ng Hornone; Ovul atory

Disfunction (To Stimulate Ovulation) G owh Hornone

Rel ea\sdsgﬁegsq&t or; -G owt h| Di sor o@gcﬁy?ﬂg;mmm@

Rel easi ng Horrmnes G ow h D sorde owt h Hor nones,

el u Hunen r oM i D} sor ders Jor mones
(hG‘-I)C{}F?gIE:1 |nant Human| Growt h %‘W\A@e

DUV] 1T \J UVVl II I_[JI IIUIICb, I—\IIU I"UI L.I ' \J UVVl II I_[Jl IToTre s,

Vaccmesrlélsbadmg Thase AgginsbAURaaLt | onBreventphadivieistige Disease
OrY @S\ﬁ@% gg},zg ﬁ%ﬁim ; narl n, Hepari noi ds, Dermatans,

agul a Ion on 5, Low Mol ecul ar i ght

Heparim, Very Cow Noirecular Werght =37 WO 2005/ 107773
PCT/ US2005/ 016012 Heparin Utra Low Ml ecul ar Wi ght

[121] The following examples illustrate the present invention without limitation.

All percentages are by weight unless otherwise specified.

Example 1

Preparation of Heparin/SNAC Capsules

[122] The SNAC/heparin formulation in Table 1 below was prepared as follows.

Table 1
Component ' Target Amount Acceptable Range

(mg/capsule) (mg/capsule)
SNAC 229.59 218.0-241.1
Heparin sodium, USP 107.14 101.14—112.5

(15,000 USP :

Heparin Units)

Polyethylene Glycol 226.13 214.8-237.4
(PEG) 300
Sodium Lauryl 6.70 6.4-17.0
Sulphate .
Propylene glycol 100.44 95.4—105.5
monocaprylate
(Capmul® PG8)
Total weight 670.0 635.7—-1703.5
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Heparin and. synthetic heparins including
Fondi pari nux; | mrunogl obulin Infectious di sease, and
whb@sdoriyspl asi as, I nsulin, Including Porcine, PGDUSI965/016012

Di abetes; Insulin Resistance Syndrone Human, And
Human Reconbi nant, Optionally Having Counter |ons
I ncl uding Zinc, Sodium Calcium And Ammoni um
Insulin-Like Gowmh Factor, Including D abetes |G--I;
| nt el 23] oPsopylenctdlytioh ghonoédprtate id staiinble me Capinutl PGS from Abitec
Infection, Including Chronic Cancer Alfacon-1

CorporatidVét CdtihBudOHinf ergen(r) From And Multiple Sclerosis
Internmune, Inc. O Brisbane, Ca)), al pha, (3, onega
and 3[124“”3?@@ VJ&% ifted Jéggﬁgeﬁgﬁy Lo ilm}hﬁﬁxlégex%;g&lﬂﬁe available

Viral Infection; nterl euki n-

Leutd ni zi n r d Leut.inizing.Regulate .
from Qufl Fndirk e ik I R RisF00, Lo RuPRa SR Bsisehssroen cquivalant
.Leptin, ( Proteip); sity Monocl onal Anti bodi es )

The millpf ENAG 115 TBEGR Fo o USE SU6S pAser LFONRB A B Sctsafc Spdinm
TNF- al pha sol ubl e receptors; Oxytocin; Labor
lauryl suippeteuvastadded. @md tst mingirg veas bended ading & AsjuartPablendor shield for 15
Hor none (PTH), Including Its Osteoporosis; D seases O
minutes. TPay&hylene glyagiridotand propsilendighaoPhbindcapdylame dverd stparately mixed in
a stainless Kitchen Aid™ mixer for 15 minutes. The SNAC/heparin sodium USP/sodium lauryl
sulphate blend was added in small increments to the PEG 300/propylene glycol monocaprylate
mixture, and mixing was continued. Mixing was continued for 15 minutes after all of the milled
SNAC/heparin sodium USP/sodium lauryl sulphate blend was added.
[125] Size 0 Licap Capsugel hard gelatin capsules (available from Capsulgel of

Morris Plains, NJ) were manually filled with the resulting formulation.

Comparative Example 1

[126] 200 (= 3) mg of microcrystalline cellulose were filled into size 0 Capsugel

hard gelatin capsules and used as a placebo.

Comparative Example 2

Lyophilized Tinzaparin Tablets

' [127] Tablets having the formulation shown in Table 2 were prepared as

follows.
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1-38; Peptide YY (PYY) Including PYY Qbesity;
Di abetes; Eating D sorders; Agonists, Fragnent 3-36;
woO p®alid117Resi st ance Syndrome Prost agl andi ns;  PCT/US2005/016012
Hypertension Protease Inhibitors; - AlDS
Somat ostatin; Bleeding U cer; Erosive Gastritis
Thr onbopoi etin; Thronbocyt openia Vanconycin;
I nfection And Prophylaxis -38 WD 2005/107773

PCT/ 138D OSNAHRE2millédssipgasQidiiro BeglV\equibpet with a 35 mesh screen.
Antidiuretic Vitamns; Vitam n Deficiencies Vaccines

Tmzaparfnr\%s%’bﬁlﬂhiﬁ%ﬁl Wir’ﬁﬁlyﬁ?hﬁl&é&’%a%ﬁ@b%oﬁ“ﬂrm Bf GaZdiner, NY)

D seaSe esti s | uenza, and Herpes; [121]

as followg_.h ‘i‘hé ﬁ&aﬁ‘ﬁllﬂ g/agé | - 1tn é{ulklgiﬁﬁ Rx%&ﬁ? Id; Eleodﬂf:eeé‘ §1btion with a

i'nven ercentages are by

conentgp T T R o okt 40 C. e

tinzaparingolFEAY Bkon %rgéq"?éi 21 tochoResioh iy BV mBRROH -6 Ke of oltton. The
Accept abl e Range . (ng/capsul e) (ng/capsule) SNAC

trays wer2 20n§orred ® the Iypphilizer dnddzophilizddd ohfairUs@ryl@wdes. Tba daygpowder

was then -aisiifeds for tinzaparin content and used for tablet manufacture.

[129] The tablets were manufactured as follows. The required amounts of
lyophilized tinzaparin sodium, USP, SNAC, dibasic calcium phosphate dehydrate, USP and
sodium lauryl sulphate were weighed out and charged into a 16 Quart V-blender shell. The

| materials were blended for 15 minﬁtes. The resulting blend was divided into 3 sublots for
granulation. Each sublot was transferred into a 5L bowl of a Key Instruments KGS5 high shear
granulator (Key Instruments, Inc, of Englishtown, NJ) and granulated with water as the
granulation fluid. After all three sublots were granulated, the wet granulations were transferred
to trays and dried in a vacuum oven at 50° C at < 5.0 Hg (vacuum) until the moisture content was
less than 15%. The dried granules were milled using a mill equipped with a 35 mesh screen.
The milled granulation was assayed for SNAC and tinzaparin content. ‘Based on the tinzaparin
assay of the granulation, calculations for extragranular excipients were made.

[130] The extragranular excipients, dibasic calcium phosphate dehydrate, fumed
silica and magnesium stearate, were sieved through a 35 mesh screen and the required amounts
weighed out. The milled and dried SNAC/tinzaparin granulation was transferred to an 8 Quart

V-blender shell together with the dibasic calcium phosphate dehydrate and fumed silica and

blended for 15 minutes. After blend uniformity testing, magnesium stearate was added and
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(15,000 USP Heparin Units) Polyethylene dycol 226.13
214.8 - 237.4 (PEG 300 Sodium Lauryl 6.70 6.4-7.0
w@eiophen7es Propyl ene gl ycol 100. 44 95.4-105.5 PCT/US2005/016012

nonocapryl ate (Capnul (r)PG) Total weight 670.0 635.7
- 703.5 -39 WD 2005/107773 PCT/ US2005/ 016012 [123]
Propyl ene- gl ycol nonocaprylate is available as
Caprmul (r) PGB from Abitec Corporation of Col unbus,

blended 653 @mintd 4TheSMAinablend was dompresg ddniQuablers uSimgian B -O single
m | ling machi ne avail able from Quadro Engi neering

station table€preS (KW@' A QOBeriM! @Eﬂni)a.-nﬂa epﬁﬁ%s t Wbt veighh wiB 91 00 mg with

screen equi val ent. The m and heparin
r
anaccep%ﬂg iy ﬂ‘[’iﬁ?’f 1P BRSFRE MR AoRe R FEEPIAE withond
| ende Si 4-quart V-bl ender shell for 15
acceptab]ﬁ]rmgte 10p; ‘hyl ene gl ycol 300 and propyl ene gl ycol
m)nocapryl ate were separately mixed in a stainless
Kitchen AldTM m xer for 15 mnutes. The SNAC/ heparin
sodi um USP/ sodi um | auryl sul phate bl end was added in
smal | increnments-to the Palle300/ propyl ene gl ycol
nonocaprylate m xtur e, and m xi ng was conti nued.

M XI ng was cqg&h g, for 15 mnytes aft of the
n SNAC/ ri n sodi um USP/|sodi u £¥ uI pha1 e
b_e_[LcL_was added. [125] Size 0 lilcap Caj
get®iicn capsul es (avail able from Capsul ged593of
Lyophilized tinzaparin ‘ 160.60*
(15,000 USP Heparin Units)
Dibasic calcium phosphate dihydrate 293.01
Sodium lauryl sulphate ' 222.19
Fumed silica 2.20
Magnesium stearate 11.00

* . Based on a potency of 93.4 U/mg.

Comparative Example 3

Unlyophilized Heparin Tablets

[131] Tablets having the formulation shown in Table 3 were prepared by the

procedure described in Comparative Example 2, except the heparin was not lyophilized.
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Morris Plains, NJ) were manually filled with the
resulting fornulati on. Conparative Exanple 1 [126] 200
w@ 28p/10my70f m crocrystalline cellul ose were fiP¢BEUSIN$/016012

size 0 Capsugel hard gelatin capsules and used as a
pl acebo. Conparative Exanple 2 Lyophilized Tinzaparin
Tabl ets [127] Tablets having the formul ati on shown in
Table 2 were prepared as follows. -40 WO 2005/ 107773
PCT/ US2005/ 016012 [128] TahlaG was mi |l ed using a
Quadro Com I | equipped with a 35 nesh screen.

T[ nzaparin Was, ['1Tzed using a V'rT'gm qphlllze
R i

hvail able fro s of Gardine Iovvs

ne tinzaparin was dissolved in DUI‘I f i /&?A{S%
giuge a solution with a concgntration gfg about 10(

”1/ aa Thn I \lnnhl I | Zer chal ves vere—-pre r\nnl arI t-6 40
" J C—p1 44
h

CARAA N A=l

(

=

Py

C Uﬁb@phﬂlzndhgmrmn sol uti on was |t hen tralﬂ@%f“r ed to §
ty @(BOOOeI&ShHepaynhIaus)ﬂg about 1.|6 kg of solution. The
t WET © lldllbl crre O lll(:‘ I Uplll I I ZET dll(.]
|y erfIIIaYCI

Wi

SI‘HGEEd“IP@hSIﬂh&I d#%§ powder. The B39 Dowder
agp&maﬁﬁimggﬂgor tinzaparin jcontent agd used for

ta ure I17QI The tdblets were
naﬁuﬁ@agm&ed as folloms The reqU|red anouﬁis of
yophttized—tinzapartn—sodium—USP,—SNAC—dibastc
c hMsagnesipnsiesrde e dehydrate, USH and  sod$-0fh I auryl
sul phate were wei ghed out and charged into a 16 Quart
V- bl ender shell. The naterials were bl ended for 15

m nutes. The resul rd %gé'%l ded into 3
sublots for granufFatrorm. t was transferred
into a 5L bow of_Il'a E\“{ #ﬁtrune,?.tég KG5 hi gh shear
granul ator (Key [ ngl i sht own, NJ)
and ﬁranulated W th water sthgﬂ gr.anu atlonflwd

Af t el 13211 Tehletchaying be Sormalatiogshavm &k d able et grepared by the

granul ations were transferred
procedure described in Comparative Example 2.

Table 4
Component : Amount
(mg/capsule)

SNAC 460
Lyophilized heparin 170.26
(30,000 USP Heparin Units)
Dibasic calcium phosphate dihydrate 152.95
Sodium lauryl sulphate 8.0
Fumed silica 1.6
Magnesium stearate 8.00
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to trays and dried in a vacuumoven at 50 Cat :5 5.0
Hg (vacuunm) until the noisture content was |ess than
wQaes/1The3 dri ed granules were mlled using a nmPdT/US2005/016012

equi pped with a 35 nmesh screen. The m |l ed granul ation
was assayed for SNAC and tinzaparin content. Based on

the tinzaparin assay of the granulation, calculations
for extragranul ar excipients were nmade. [130] The
extragranul ar exci pi entBxamiple@si ¢ cal ci um phosphate
dehydrate, fumed silica and nagnesium stearate, were

SITEMR Frdnk Femmzam%@ oFEiHmﬁl‘er EaRd @%ﬁnﬁh@tiﬁ@ﬂﬂimg&s 1-4
anhount s \/\/elge e m e an ried

SNAC( 1t3bl1/2€1% i ﬂurgglﬁ * ;)g{g Was aihf m&%& %E& df@h&forfhulations

der ether W th i basi c

. I u osphat e d rat g f
descnbedﬁpgﬁﬁa%\%’ﬂﬁ cﬁ@owm&%ﬁxm Biid ﬁéb%ﬁﬂ?%agrcﬁnf"‘%e@%ed by a 72-hour
testin magnesi um st ear at e ma and -4 e
washout pesissh F7 9v3Y pertpdisubiosts G&@E?ﬂ? ﬁ%as&ewb Om\/f\ﬁﬁfl‘é@!mm“‘m
The resulting bl end was corrpressed into tablets using, .
to begin am3-Huastistaglieg atskOa.ino nlhedpimaulatnneyas z(q@pggggﬁem the morning in a
Berlin, Germany). The target tablet weight was 1100 ngy
fasted staté. t Tabl@f saameriraithe sixargedodndtbéormulatidss adminfstéred.t he
target tablet thickness was 15 kP with and acceptable
range of 10 - 20 kP. Table 2 Conponent Anobunt
(rmg/ capsul e) SNAC 693 Lyophilized tinzaparin 160. 60*
(15 000 USP Heparin Uni tii;h_ﬁbasi c cal ci um phosphat e

—¢t nyun ate 293 01—Sodirumtauryt—s te 22219 Tuan
Periodsj|| | cBormubgion Number of Umt ota Amount o otal Amount
Dosages Heparin of SNAC
(Tablets, Capsules) | (or tinzaparin) (U) (mg)
1 Comparative | 0 0
Example 1 :
2 Example 1 4 60,000 920
3 Comparative 3 45,000 2079
Example 2
4 Example 1 6 90,000 1380
Comparative 2 60,000 920
Example 3
6 Comparative 2 60,000 920
Example 4 (n=13)

[134] For each period, the anti-Factor Xa and anti-Factor Ila activities were
measured from blood samples taken at 15 and 5 minutes before dose, and 5, 15, 30, 45, 60, 90,
and 120 minutes after dose. Anti-Factor Xa and anti-Factor Ila activities and aPTT times are
indicators of heparin response, and provide a basis to compare the bio-availability of the

respective formulations.
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Magnesi um stearate 11.00 * - Based on a potency of

93.4 U ng. Conparative Exanple 3 Unlyophilized
woe@anoti7dlabl et s [ 131] Tabl ets having t he for neCHUSZ05/016012

shown in Table 3 were prepared by the procedure

descri bed in Conparative Exanple 2, except the heparin

was not |yophilized. -42 WD 2005/107773

PCT/ US2005/ 016012 Tabl e 3 Conponent Anount

(ng/ [gas PUTE) resSiNAGr theQ 5 slbikiyio peird avepabell Epigach sdniple PBtiod, and
(30,000 USP Heparin Units) Dibasic cal cium phosphate

g"te?&l &%95 Sodi um | auryl sul phate 8.0 Funed
are showx?lirf‘ﬁ‘t . Magnesi um stearate 8.00 Conparative

Exanple 4 .Lyophi |l i zed Heparin Tablets [132] Tablets
having the fornmul ati on shown in Table 4 were prepared

by the procedure deSCYI,Pqu n Conparative Exanple 2.
Tabl e 4 Conponent Anpunt===%=

Anti-Factor Xa Activity (IU/ml)
(Standard Deviation shown in parenthesis)

Time Period
(minutes) ) ) 3 4 5 6
-15 .003 007 0.039 011 .006 0
(0.0046) (0.0110) (0.024) (0.014) (0.012) 0)
-5 .002 .005 .024 .003 .002 .002
(0.0077) (0.0136) (0.021) (0.008) (0.006) (0.008)
5 0 .012 .042 053 026 012
()] (0.0224) (0.046) (0.055) (0.029) (0.019)
15 - .004 .051 .081 268 .055 .036
(0.0155) (0.0685) (0.061) (0.166) (0.051) (0.048)
30 .001 .153 .129 355 051 025
(0.0026) (0.0930) (0.054) (0.189) (0.053) (0.050)
45 0 173 145 313 .039 .023
0) (0.1449) (0.052) (0.190) (0.042) (0.044)
60 0 139 116 212 .009 005
0) (0.1522) (0.059) (0.151) | (0.019) (0.019)
90 0 075 .083 137 .002 0
(0) (0.1041) (0.044) (0.132) (0.006) 0)
120 001 .041 .061 .018 .003 ‘ .002
(0.0026) (0.0508) (0.033) (0.022) (0.007) (0.006)
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(nmg/ capsul e)

SNAC 460 Lyophilized heparin 170. 26

(30,000 USP Heparin Units) D basic cal cium phosphate
PEUTEI05/016012

waletwgdeare 152. 95 Sodi um | auryl
silica 1.6 Magnesium stearate 8.00

sul phate 8.0

-43 WO

2005/ 107773 PCT/ US2005/ 016012 Exanple 2 Data from
Formul ati ons of Exanple 1 and Conparative Exanples 1-4
[133] Fifteen human test subjects were adm nistered
each of the formul ati onsTamescri bed in Exanmple 1 and

Conparative Exanples 1-4 in

by a 72- heyg, g\%§ %
subj ect s en e Inic

6 peri ods,
> ROULr REPhAFacEBMaBNEDP Yrat

each separat ed
Rterod,

€ eveni ng be

ore the

ath-r-sttati-en—tobegtnmanm 8=hour fast—startiT ‘i{r
pPeriodThe |f oEmaxat i oREMES idnEAUG €red EAUGE-my ?%%;
in a fagtedUsnhte. (€3b% 5 sulasri zes t bE) si x |péFVots
and the flor(@M,&) ons admni nilst@‘8do) Tabl(€V5 YWer il od
Formul atijon Nunber| of Unit [Total Amount of Tot al
ar-n—ef SNAC—{TFapt-ets—Capsutes)
(orltinzdpar00) (U (0432 1 [Conparative 1 6 0 HExanpte
1 2 Exangl €160.30%0, 00Q79R0
2 0.20 0.719 0.2082 0.3935 1.24
(69.42) (54.0) (80.39) (62.31) (28.1)
3 0.16 0.723 0.1941 0.3241 1.42
(33.41)- (28.3) (39.77) (28.01) (13.4)
4 0.36 0.707 0.4171 0.4528 1.25
(50.83) (20.1) (58.08) (43.43) (19.2)
5 0.07 0.516 0.06632 0.1528 1.14
(70.74) (35.5) (55.74) (45.58) (45.3)
6 0.05 0.513 0.06261 -- --
(93.81). (48.5) (81.38)
Table 8
Anti-Factor ITa Activity (IU/ml)
Time Period
(minutes) ) N 3 4 5 p
-15 089 025 039 035 024 015
(0.254) (0.029) (0.027) (0.024) (0.024) (0.017)
-5 .026 .025 062 -.045 .028 .023
(0.030) 0.028) | (0.012) (0.019) (0.019) | (0.018)
5 034 -.029 .058 074 .039 027
(0.036) (0.029) (0.013) ((0.039) (0.020) | (0.020)
15 .030 .058 067 304 073 041
(0.033) (0.057) (0.016) (0.135) 0.031) | (0.025)
30 .033 137 .079 383 074 .038
(0.034) (0.069) (0.025) (0.243) (0.035) | (0.033)
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3 Conparative 3 45,000 2079 Exanple 2 4 Exanple 1 6
90,000 1380 5 Conparative 2 60,000 920 Exanple 3 6
w@vpasdars ve 2 60,000 920 Exanple 4 (n=13) [ 1Bd{/UFm05/016012

each

peri od,

the anti - Fact or
activities were
15 and 5 m nutes before dose,

Xa and anti - Fact or
measured from bl ood sanpl es taken at
and 5, 15, 30, 45, 60,

I'la

90, and 120 ninutes after dose. Anti-Factor Xa and
santi-Fachey |lla anOV|t|eSO@§d aPTT bgyes are 55 035
i ndi ¢atQyr f he rlespy , |d( s |t
conpar @(E' ? \/m%Iy i &Wf d(()Ff ecti §j QO'033)
50forn1|at0@hs. -441Vﬁ)2005/1ﬂ7773 PCTQMBZOO:/OIG@&Z 021
[ 135] Tie31psyl t@.09 t he(01@®Ub!J ecRWpr €| avernaged | (0.030)
For—egach—sanphe—pertot—and sheown—+n—the—tables
%bel o, TaBte § AMDT- FAct 008Xa Acti viléy (I U/ m.§48 018
( St anda0d2Bevi|at (Ocﬁ613hovvn(0 Wﬁbar ent(@dB3) Ti r{@ 024y i od (O 018)
(T nygtes d 4 =15 . 007 039 0049
12Q 0. o O@b@ 088 0da) (B7014) (0%2) (0) 035 doz 009
005 0)od2” (0.016) (0024) 0.021) (0.013)
Table 9
Plasma anti-Factor IIa Pharmacodynamic Parameters
Period Emax, TEmax, hr { EAUC (0- | EAUC (0- | EMRT, hr
IU/ml - (CV, %) last) inf) (CV, %)
(CV, %) (CV, %) (CV, %)
1 0.05 0.511 0.06896 - --
(66.44) (119) (80.44)
2 0.18 0.706 0.2148 0.1702 1.00
(50.08). (27.1) (49.14) (16.44) (15.5)
3 0.11 1.02 0.1543 -- --
(24.65) (48.9) (22.40)
4 0.42 0.773 0.5028 0.4131 1.18
(56.68) (29.1) (63.54) (34.23) (12.1)
5 0.09 0.831 0.1011 - --
(35.40) (79.8) (33.74)
6 0.06 0.612 0.06181 - -
(42.54) (44.0) (60.62)
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(0.0077) (0.0136) (0.021) (0.008) (0.006) (0.008) 5 0
.012 . 042 .053 .026 .012° (0) (0.0224) (0.046) (0.055)

W@ 20820)771 0. 019) 15 . 004 .051 . 081 .268 .055 POBES2005/016012
(0.0155) (0.0685) (0.061) (0.166) (0.051) (0.048) 30
.001 . 153 .129 .355 .051 .025 (0.0026) (0.0930)

(0.054) (0.189) (0.053) (0.050) 45 0 .173 . 145 .313
.039 .023 (0) (0.1449) (0.052) (0.190) (0.042)
(0.044) 60 0 .139 .116 Tal210009 .005 (0) (0.1522)
(0.059) (0.151) (0.019) (0.019) 90 O .075 .083 .137

. 002 0 RétQ) of(&aﬁ@é&&r XQA%%%% {&Aﬁt%%hctﬁpna%hv@) 120
. 001 . 0. 0508)

0 033) \u 0220 007) (0006 -45 WO 2005/ 107773
TimpCT/ )S2005) 016012 Tabl e 7 Pla?ﬁ%<%nt|-Factor Xa
(minute$ar racody nami|c Pai amet ers Peridd Emax, TEpmXx, fir EAUC ¢
(0- EAUC (0- EMRT, L (CM_ % [ast)linf) (OV
159 (ov0.09 " (CVO% (QV, 9901 Q.01 @3@32 {- -0.25- 0.00
16630 (174)
5 0.08 0.18 0.39 0.06 0.07 0.10
5 0.00 041 0.72 0.72 0.67 0.43
15 0.13 .0.89 1.21 0.88 0.75 0.89
30 0.02 1.12 1.64 0.93 0.69 0.66
45 0.00 1.08 1.65 0.82 0.70 0.67
60 0.00 0.99 1.63 0.85 - 0.21 0.26
90 ‘ 0.00 0.70 1.00 0.83 0.04 0.00
120 0.03 .0.60 0.79 0.41 0.08 0.25
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2 0.20 0.719 0.2082 0.3935 1.24 (69.42) (54.0)

(80.39) (62.31) (28.1) 3 0.16 0.723 0.1941 0.3241
wa2002/1¢8333 41) - (28.3) (39.77) (28.01) (13.4) HECOUSH05/016012

0.707 0.4171 0.4528 1.25 (50.83) (20.1) (58.08)

(43.43) (19.2) 5 0.07 0.516 0.06632 0.1528 1.14

(70.74) (35.5) (55.74) (45.58) (45.3) 6 0.05 0.513

0.06261 -- (93.81). (48.5) (81.38) Table 8

Anti-Factor Ila Activitylabledim) Tinme Period

(mnutes) 123456 -15.089 .025 .039 .035 .024

015 (0. 254) PiAAnRANACTIAeAtrAtndabyml §. 024) (0. 017)

-5 . 026 . 025 gQR#ard Pviati Showl i pardhibkatl) (0. 028)
(0.012) (0.019) (0.019) (0.018) 5 .034 ..029 .058

FaYw AV, faYa¥al [ L O OO

—— 074039027 (6036 (0-029) (003 —((0-039)
Timg 0. 0R0) (0.020) 15 .030 .058 PG®A . 304 .073 . 041
(minut¢s). 083) ;0. O57)- ,(8_,?016) (o.(éss) (0.031) (0} 025)% 30 p
033(.137 . 079 .33 074 (38 ({0 034) (0 _DGEI) (0. 0P5)

0 (0.243) 1AR. 03%) (@ 033) -2A%6 0 0 0

(0) (9.15) 0) ) ©)
5 NA 10044 | 1394.87 60.19 812.04 | 512.09
(76.47) | (1630.58) | (67.57) (648.93) | (322.79)
15 NA 473195 | 10139.4 4168.13 | 361224 | 433932
(3900.82) | (5481.83) | (2515.09) | (2286.80) | (2010.81)
30 NA 443224 | 8846.83 5973.36 299523 | 3269.97
(2404.94) | (4170.31) | (2913.61) | (1184.70) | (1352.39)
45 NA 1747.60 | 4853.39 4114.45 1399.63 | 871.15
(1062.02) | (3245.89) | (2359.29) | (762.69) | (274.51)
60 NA 693.87 | 2095.89 1637.34 682.07 | 51343
(352.40) | (120531) | (902.59) | (282.92) | (160.84)
90 NA 535.45 1313.09 833.55 41642 | 42728
(290.47) | (571.42) | (40036) | (218.59) | (210.71)
120 NA 37332 | 1247.41 726.43 373.02 | 344.04
(73.87) | (861.34) | (52929) | (305.72) | (432.82)
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WD 2005/ 107773 PCT/ US2005/ 016012 45 . 032 . 160 .088
.382 . 055 .035 (0.033) (0.092) (0.037) (0.248) (0.032)

w@ 200836)773 60 . 027 . 140 .071 .248 .042 .021

( OPOBL$2005/016012

(0.090) (0.036) (0.211) (0.018) (0.030) 90 .024 .107
. 083 . 165 .048 .018

(0.024) (0.018)

(0.026) (0.061) (0.026) (0.153)
120 . 024 .069 .077
(0.031) (0.040) (0.016) (0.024) (0.021) (0.013)

. 044 .039 .009

9 Plasnma anti-Factor || al#mtdrmcodynam ¢ Paraneters

Per
U

% 1 0.05 0.511 0.06896 --

i od Enmax,
m (CV,

TEmMax,

hr

EAUC (0- EAUC (0- EMRT, hr
%Plabag ISNA @ PharfaVokiftic Bdedmetgs (CV,
(66.44) (119) (80.44) 2

Tabl e

% (Cv,

- 706021480 00080 7.2 1) i
Period 1] 4 )mae<15 symag by fxﬁ:é& AYLA: Tlgé}g 65\ %8, 9in/F’OL
(22 @g] 4£%.%¥9 o o 41@& 1. LECV(B. 681}& CV, %)

(29| 1¢ (%@ %4) (34.239€%m@ﬂ1 gémwmbg 0.831 (.(&€41%0)-|-

- (B5.40). (79.8) (33(@¥)%) [ (CV,%)

2 5907.10 | 0.436 3189.9 3194.0 0.522 | 301.62 | 229.13
(5765 | (39.9) | (35.630) | (24.783) | (54.6) | (21.497) | (61.386)
3 11,87421 | 0.392 7611.9 9141.8 0.618 | 239.91 | 215.66
(41.13) | (424 | (33.044) | (26.432) | (54.9) | (24.467)| (64.28)
4 6,969.23 | 0.572 4632.7 | 47837 0.444 | 29126 | 18831
(39.77) | (26.1) | (22.895) | (10.429) | (39.6) | (11.009) | (43.187)
5 4456.64 | 0.348 2580.5 2833.4 0454 | 339.51 | 22625
(4128) | (42.9) | (30.130) |' (25.429) | (38.7) |(20.392) | (45.799)
6 4637.60 | 0.331 2685.5 3016.5 0.730 | 317.07 | 326.35
(40.53) | (38.0) | (26.388) | (20.316) | (45.2) | (21.644) | (44.825)
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6 0.06 0.612 0.06181 -- -- (42.54) (44.0) (60.62) -47
WD 2005/ 107773 PCT/ US2005/ 016012 Table 10 Ratio of
WQARGSAFAC3 or Xa Activity to Anti-Factor |la AcPCTUS2005/016012
Time Period (mnutes) 12 3 456 -15 0.03 0.30 1.00,
.30 0.25 0.00 -5 0.08 0.18 0.39 0.06 0.07 0.10 5
.00 0.41 0.72 0.72 0.67 0.43 15 0.13 .0.89 1.21 0.88
.75 0.89 30 0.02 1.12 1.64 0.93 0.69 0.66 45 0.00
.08 1.65 0.82 0.70 0.67ab&013. 00 0.99 1.63 0.85 0.21
.26 90 0.00 0.70 1.00 0.83 0.04 0.00 120 0.03 0.60

.79 0.41 0.08 0. 25]asiBaP 2OQGAI7773
PCT/ US2005/ Oéﬁﬁﬂ&rdﬁbiaﬁo&lhﬁnﬂﬁmre%%s@ncent rations
andar

ool JoloNe

(n/gm) (St Devi at ron shown 1 n parenthesis)

Tlme” NeyTrer T Uu (1 irutey) 1L £ O F f'))eriood

(minutes) 1 "y 3 4 5 p

0 26 26 2 26 26 26

@ (2) @ @ @ )

15 26 27 - - - -

@ @

30 26 35 31 47 29 29

@ ©6) “) (15) 3) 3)

45 27 38 31 49 28 28

) (11) @ (20) 3) ©)

60 25 - 32 30 48 27 27

4) (6) €)) (23) @ @)

120 25 28 28 34 26 27

@ @ @ (13) @ 2

480 26 26 26 26 26 26

@ @ ) @) @ @
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ONAO 2.3 000 (0) (9.15) (0) (0) (0) 5 NA 100. 44
1394. 87 60.19 812.04 512.09 (276.47) (1630.58)

W@ B055T)71 648. 93) (322.79) 15 NA 4731.95 1013BCHUS2005/016012
4168. 13 3612. 24 4339.32 (3900.82) (5481.83) (2515.09)
(2286.80) (2010.81) 30 NA 4432.24 8846.83 5973. 36
2995. 23 3269.97 (2404.94) (4170.31) (2913.61)

(1184.70) (1352.39) 45 NA 1747.60 4853.39 4114. 45
1399. 63 871.15 (1062.02Tall@245. 89) (2359.29) (762.69)
(274.51) 60 NA 693.87 2095.89 1637.34 682.07 513.43
(352.40) (12(Bagi) aRPOPhifhctldRRicIRrarhdR. 84) 90 NA
535. 45 1313.09 833.55 416. 42 427 28 (290.47) (571.42)

(409 38); 1 2[% 59 7 373 T
726.4§Q%9§.3 ‘;%4 32%“ (86 E%iaéggééé)
(305, 72) (4B2 )°) /107773 secth
PCT/|US2005/ 16012 Table 12 Pl asnma| SNAC(CVY, %)
Phar{macoki neti c Parajreters Period {Cmax, Tnax hr AUC
(0- AUL,I( O- Iléﬁ hrCLf I— vu1 r— T \,v %9
| ast{), inf) - 9% L/ hr &7 (Cv, %;*hr/rrl
ng*hr/m_(Q, 461) oM 9w (B q@ (9.5374
2 38 0.604 64.372
(28) (25.6) (17.531)
3 32 0.583 58.736
(13) (17.3) (9.5973)
4 54 0.771 82.333
(41) (49.8) (32.203)
5 29 0.408 54.809
(11) (63.0) (7.924)
6 29 0.469 67.017
(12) (48.6) (12.861)

[136] As shown in Tables 6 and 8 and Figures 1 and 2, the wetted heparin
formulations generally showed higher anti-Factor Xa and ITa activities (Periods 2 and 4) than the
placebo (Period 1) and non-wetted heparin/SNAC tablets (Periods 3, 5, and 6). As shown in
Table 13, the wetted heparin formulations generally showed increased Plasma aPTT times than

the placebo and non-wetted heparin/SNAC tablets.

Example 3
[137] Soft gelatin capsules having the formulations shown in Tables 15a, 15b,

and 15c were prepared as described below.
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2 5907.10 0.436 3189.9 3194.0 0.5
(57.65) (39.9) (35.630) (24.783)

W@ Bb5388Y3 3 11,874.21 0.392 7611
215.66 (41.13) (42.4) (33.044) (2
(24.467) (64.28) 4 6,969.23 0.57
291.26 188. 31
(11.009) (43.187) 5 4456.64 0.348
339. 51 226.25
(20.392) (45.799) 6 4637 60 0.33

(39.77) (26.1) (22.

22 301.62 229.13
(54.6) (21.497)

9 9141. 8 0. cHGI/ESHNHA16012

6.432) (54.9)

2 4632.7 4783.7 0. 444
895) (10.429) (39.86)
2580. 5 2833. 4 0. 454

(41.28) (Labled)Sa( 30. 130) (25.429) (38.7)

1 2685.5 3016.5 0.730

317.07 32 53) (38.0) (26.
644) q*iﬁgééﬁ 50 WD 2005/ 10

(21.
PCT/ ll‘%?()OS/ 016012  Table 13 Pl asn

388)  (2RpRhfoud 45-2)

A aPT'pO(/ql%Y(‘vg ghR)

SNAC (St andard DeV| atl on shovvn in pare

la¥Wal

nt hesi s) 23mome Peri od

Iﬂ\

[ LaVal
LLLILULE L9 *2=) % J U U LU 20U Z

Hepam(&gdlm)uég)(lqggo ystshg 27 .-

Lo Vallllls Yalllite Val
22020 720

-- (2) ii@ékﬁ 26 35

Polyethgl%nezélycol 380, I\gl?'an(?%(g)‘l) (15). (3)

(3) 45 2L 38 31 49

Capmul® PGS 107.00
Purified Water, USP 54.00
Soybean Oil, USP Super Refined QS (= 5.58)
Total weight 765.00
Table 15b
Components mg/capsule | % of capsule Acceptable range
weight (mg)

SNAC 383.00 28.24 371.5-394.5
Heparin Sodium, USP (25,000 Units) <178.57 <13.17 <173.2-184.0
Polyethylene Glycol 300, NF (PEG 300) 508.00 37.46 492.8 - 523.2
Capmul® PG$ 190.00 14.01 184.3-195.7
Purified Water, USP 95.00 701 92.2-97.9
Soybean Oil, USP Super Refined >0.11 >1.43 >0.106—-0.113
Total weight 1356.00 100.00 1315.3-1396.7
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(3) (11) (4) (20) (3) (3)
(6) (3) (23) (2) (2) 120 25 28 28 34 26 27

W@ 20050a43Y3 (2) (2)
(2) (2) (2)

60 25 32 30 48 27 27

(4)

(2) (2)
480 26 26 26 26 26 26 (2) (RQT/2)005/016012
-51 WD 2005/ 107773 PCT/ US2005/ 016012

Tabl e 14 Pl asnma aPTT Phar macoki neti ¢ Paraneters Peri od

Emax, sec TEmax, hr EAUC (O-last) (CV, %9 (CV, %

sec*hr (CV, %9 1 27. 0.305 52.795 (11) (127)

(9.5374) 2 38 0.604 64.Bibk (28) (25.6) (17.531) 3 32

0.583 58.736 (13) (17.3) (9.5973) 4 54 0.771 82. 333

(41) g&%lp%)lergﬁz' 203) > ngg/cépcéﬁlem- $05% éa’,lpalle( ()SAé)c)eptable range

(7.92 .

Weight (mg)

SNAC 250.00 21.37 142.5-257.5
Heparin Sodium, USP (37,500 Units) <267.86 <22.89 <259.8-275.9
Polyethylene Glycol 300, NF (PEG 300) 405.00 34.62 392.9-417.2
Capmul® PG8 164.00 14.02 159.1-168.9
Purified Water, USP 81.99 7.00 79.5—-84.4
Soybean Oil, USP (Super Refined) >1.15 >0.10 >1.12-1.18
Total weight 1170.00 100.00 1134.9-1205.1

Preparation of Gel Mass

[138] The gel mass for the capsules had the formulation shown in Table 16

below and was prepared as follows. A gel holding tank was pre-heated to 55 °C. The hot water

jacket heater of the gel melter was turned on and the temperatu;e controller set to 90 °C. The

required amount of purified water, USP was weighed out and charged into the gel melter and the

mixer turned on. Approximately 3 kg of the required purified water, USP was reserved in a

separate container for color transfer. The required amount of the glycerin, 99.7%, USP was

charged into the gel melter followed by scraping of the container to assure complete transfer.

The required amount of anhydrized liquid sorbitol, USP was charged into the gel melter and the

container scrapped to ensure complete transfer. The access door and all release valves on the

dome of the gel melter were then closed and left to heat until the temperature was greater or

equal to 80 °C. The gel melter access door and release valves were opened and the required

amount of gelatin, NF charged into the gel melter and turn off the mixer after addition is

completed. The access door and pressure valves were closed, the mixer turned on and the hot

water jacket heater controller set-to 85 °C. Mixing and heating was continued for 75 + 10
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6 29 0.469 67.017 (12) (48.6) (12.861) [136] As
shown in Tables 6 and 8 and Figures 1 and 2, the
waowdosaa77nepari n formul ati ons general |y showed PECTH82005/016012
anti-Factor Xa and Ila activities (Periods 2 and 4)
than the placebo (Period 1) and non-wetted
hepari n/ SNAC tablets (Periods 3, 5, and 6). As shown
in Table 13, the wetted heparin formul ati ons
minutes giereéhatempestiareddd reachebaidehsPB@SGa TaPEdl hassewstihapected i there is
pl acebo and non-wetted heparin/ SNAC tablets. Exanple 3

no visual édddncSef tn-dBbaledpaapRY RSz fakdig dohe). e db@in @idip water hose
shown in Tables 15a, 15b, and 15c were prepared as

was cone e th RRAVRE! GMet éﬁth%oﬁf;\ggﬁ/elégyg%%uﬁggmug%ﬁ%éﬁ%@% gel mass

Tabl e 15a Conponent ng/ caps (3% SNAC

2 Heparin .Sodjum USP (15, units .1
was deagbi 30 1eHREb: SRRt Bl g bl visua
. %&%&P@ 107.00 Purified Water, USP 54.00
evidenc 1, USP Super Refined QS (> 5.58) Total
wei ght 765. 00 Tabl e 15b Conponents ng/ capsul e % of
capsyi $H1AqgRRVERL Opa@RYE18000 was mixed thoroughly in its original
container with a stainless steel paddle and the required amount was weighed out. The FD&C

Green No. 3 and D&C Yellow No. 10 were weight out and dissolved in approximately one

fourth (1/4th) of the reserve water.

[140] The accesé door of the gel melter was opened and the Opatint and the dye
mixture were slowly added with the mixer on. The release valves and the access door were then
closed and the vacuum pump turned on. The colorized gel mass was deaerated for 10+ 5
minutes followed by release of all valves and turning off the mixer and vacuum pump. Samples
were taken for viscosity and watér content determination. The water content of the gel mass was
adjusted to approximately 26% by adding water if it was less than 26% or further heating if it
was above 26%. The gel mass was transferred to a pre-heated, pre-weighed gel ﬁolding tank and

the temperature maintained at about 55 °C.
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wei ght (ng) SNAC 383.00 28.24 371.5 - 394.5 Heparin
Sodi um USP (25,000 Units) < 178.57 < 13.17 < 173.2 -
wagwsao77™l yet hyl ene d ycol 300, NF (PEG 300) BOBUSI05/016012

37.46 492.8 - 523.2 Capmul (r) PG3 190.00 14.01 184.3

- 195.7 Purified Water, USP 95.00 7.01 92.2-97.9

Soybean G|, USP Super Refined 0.11 1.43 0.106 - 0.113
Total wei ght 1356.00 1002 08 1315.3 -1396.7 -53 WO

2005/ 107773 PCT/ US2005/ Tabl e 15c Conponent

ng/ capsul e % of Capsul e Acceptabl e range - Wi ght (nm)

SNAC 25 0 21 .37 12725 - 2575 Heparin—Sodiuom—USP
(37, 500 anglnt 5267. 86 <- 2p. 8ywatiysg | g% whys| 9 Range (mg)
Pol yet hyl ene dycol 300, NF |(*eawrgbe) 405. 00 34. 62

Gelatin 32 (B30 Brbbeh BimcHaRIAL e 558 T6%; O a4l 2 G b Ear S - 63.35

FUIIIICUVL

Glyceriny$9. 1%, P8P Ref | ned) > 1.15 > 0. 40060 1DL2 141018 E@}ﬁ~21.63

200 1

ht 00113491265 epar-atd
AnhyerEI %ng% %ggr e gel mass f or 1350 caps19.68 hhd 13HO— 13.91
(Sorbitof Spefiply @d?] shown in Table 16 bel ow apd was pfepared

. A gel holding tgn refheatedto 55-C
Punfiedaﬁ’a{eg, water |acket heater of&?ﬁ% gel HePBer| wdd44-52.49

White Qpatinie@-1800@nd the tenperaturle camjopol I er $84 to 99 §s._3 g

FD&C Green No. 3 0.021 0.014 0.02 — 0.022
D&C Yellow No. 10 0.015 0.010 | 0.0146—0.0155
Total weight . 149.996 145.50 - 154.50

Preparation of Heparin/SNAC Soft Gelatin Capsules

[141] The required amount of heparin sodium, USP was milled to a particle size
not more than 180 pm using a Quadro Comil® 197 equipped with a round impeller and a Comil
Screen 2A006R04227587 (80 Mesh). The required amounts of polyethylene glycol 300, NF
(PEG 300) Capmul® PGS, purified water, USP, and the soybean oil, USP were weighed out and
transferred to an appropriately sized stainless steel container. An overhead stirrer was placed into
the mixture and the container placed on a hot plate. Mixing and heating were than initiated.

Heating was continued until the mixture temperature reached 40 + 10 °C after which the mixture

was blanketed with nitrogen.

[142] For the 250 mg/37,500 IU formulation, SNAC was charged into the
mixture while stirring. Mixing was continued until the SNAC was well distributed. Heparin

sodium, USP was charged into the mixture with continuous stirring. Mixing was continued until
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requi red amount of purified water, USP was wei ghed out
and charged into the gel nelter and the m xer turned
womosAMpproxi mtely 3 kg of the required purifiRCI/vwe1005/016012
USP was reserved in a separate container for color
transfer. The required anount of the glycerin, 99.7%
USP was charged into the gel nelter foll owed by
scrapi ng of the container to assure conplete transfer.
the hepariinevas egllidisdbitad (ke moikerwisy/tien wexkd offj andithe auiler idbhdesdsd shaft
was charged into the gel nelter and the container
scraped ®9@leapped to ensure conplete transfer. The access door
and all release valves on the done of the gel nelter
were then closed and |eft to heat until the .
t enpé&H4 uFer thes3 88 mae2 5P0Q formalptian, the SRR Candrméllegdieparin were
nmel ter access door and rel ease val ves were opened and
blended inheebagefiguabeed 1 naimoten The fresybtingthilend Wiks chiaggeddultoithe solvdnd system
gel nelter and turn off the mxer after addition is

and mixiﬁ? ok @b@thued AL PGS BEFarHYSINA ailerid @aSWEIR dMaIGesR. TRE trixer was
cl osed, the m xer. turned on and the hot water jacket

then turr38 3F&Mmd4 1}1§>£Hr*b?a{de§§ﬁd§hﬁft§§ra d ¥ ofipg_and heating was
conti nue or 75 10 -54 WO 2005/107773
PCT/ US2005/ 016012 m nutes after the tenperature had
r eac libdit] atFol eitlstr f@Muitionithe pshilting sespaasion mep est@atd (frdm the hot
there is no visual evidence of un-dissolved particles

plate and iélledelsi ertiSaldtyIRid Ml evithadppen. DHERgMedRE sir@8Lthe WBPension
connected to the water outlet and the cold water and

before aﬂ@ﬁ&&@t‘ %iﬁ%%%e%iﬂa-usm% B6le IBSShesd@SorARASIAL CIRRE was

the m xer "and vacuum punp turned off after the gel

. nQ Vi I vi den f ai . 9]..Jhe:
continue 5L 8RB 5 b5 344 AR 180 i s, R Ge o Afhiion v
riginal =~ container with a stainless steel paddle and
measureg! fSet QORISR of FRAURE: MGLoCR1RBHDA SHREDsioh /o Felisategsio, g frmperature

No. 3 and D&C Yel|low No. 10 were weight out and
betweengdss¥l e dThasuspgnsioni wastthenyplaers infioavaspum chpnper gpd depsrated

reserve water. [140] The access door of the gel nelter
until no basblespeere dbserded He-pBpass sumpdeschftHapadySNAG xuspensiowmere then

slowy added with the m xer on. The rel ease val ves and
collected. MEneAep @5/ SHRAT swpEMsid@Hs covered and maintained at 30 — 50 °C with

continuous slow mixing.

[145] The heparin/SNAC soft gelatin capsule formulation was encapsulated with
the gel mass prepared as described above using a Bochang Encapsulator. 1% w/w soybean
lecithin solution with Miglyol 812 (carylic/capric triglyceride) was used as a lubricant for the
encapsulator machine. The heparin/SNAC suspension was charged into the hopper of the -
encapsulator and continuously stirred. The equipment was set-up so that the target capsule fill
weight was 1267 mg with an acceptable range of 1204 to 1330 mg, the trailing edge seam
thickness acceptable limit was at least 0.25 mm and the ribbon thickness had a target of 0.81 =

0.05 mm. After encapsulation, the capsules were dried until the gel shell moisture content was
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cl osed and the vacuum punp turned on. The col orized
gel mass was deaerated for 10 5 mnutes foll owed by

wo edosasy7df all val ves and turning off the m xXeCT/ESIH05/016012
vacuum punp. Sanples were taken for viscosity and
wat er content determ nation. The water content of the
gel mass was adjusted to approximately 26% by addi ng
water if it was less than 26% or further heating if it

less or eqf@iSto BIHNR] A6 WatetRE6n@t ofiTAS Hill WRderidl WiphaniSBAC suspension) was less
pre-heated, pre-weighed gel holding tank and the

or equal t%?gg.er %iwgme%%n@ﬂa?ﬁeééte%m . TheBbsules were then

/10 70 005/ 016012 Tabl e 16 Conponent
pacogeRUB0BSSHOBE M e B S 3Ly, e

i 0
suiteble o e ipe b Y e tore oot 30) Gy weke filld
13.91 (Sorbitol Special, 76% Purified Water, USP
per bottle50. 964 33.98 49.44 - 52.49 Wite Opatint G 18000
3.000 2.00 2.91-3.09 FD&C Green No. 3 0.021 0.014
0.02-0.022 D&C Yell ow No. 10 0.015 0.010 0.0146 -
0. 0155 Total weight 149.996 145.50 -154.50
Preparati on of Heparin/ SNAC Soft Cel atin Capsul es
[ 141] The required anouMpari n sodi ump USP was
mlled to a particle size not nmore than 180 musig
QJadEH6d:oHar<f golatirocapages eqrdainingtlA,080 15 lisaatipy el meg RAG: 15%
a Com | Screen 2A006RM227587 (80 Mesh). The required
(wiw) Capiil P P&8qpropglene plyybemenaiaprybdte)30@apidal~ MCM (glyceryl

caprylate/caprate) (available from Abitec Corp. of Columbus, OH), 37% PEG 300, and 1%

sodium lauryl sulphate were prepared as described below. Hard gelatin capsules were also
prepared with the aforementioned formulation without SNAC or with 2% Carbopol® 934P
(available from Noveon of Cleveiand, OH).

[147] First, the liquid excipients (e.g., Capmul® PG-8 or Capmul® MCM and
PEG-300) were mixed in a mortar to obtain a homogeneous liquid mixture. To this mixture,
various solid components were slowly incorporated in proportions until a homogeneous mixture
of paste (or suspension) consistency was obtained. These solid materials included SNAC,
heparin, sodium lauryl sulphate, and optionally Carbopol® 934P. Once the homogeneity of the
paste (or suspension) was ensured, the mixture was manually filled into into appropriate size
hard gelatin capsules. The filled capsules were sealed at the joint between the body and cap by
wetting the rim of the body with 50:50 (% v/v) mixture of ethyl alcohol and purified water. The

capsules were stored frozen at -20°C until used.
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(PEG 300) Capmul (r) PGB, purified water, USP, and the
soybean oil, USP were wei ghed out and transferred to
w@rooaprrapri atel y sized stainless steel contai PEF/USANS/016012
overhead stirrer was placed into the m xture and the
contai ner placed on a hot plate. M xing and heating
were than initiated. Heating was continued until the
m xture tenperature reached 40 10 C after which the
m xture was bl anketed Bkasipl¥3 rogen. [142] For the
250 ng/ 37,500 1U fornul ati on, SNAC was charged into

the l[mtsﬁé Bgﬁ whtih %aﬁsﬁ}e{s 'h%{?ﬁ{g M kR E1aNBSs HeRk! iﬁtl%gle 15a,

unt i C was we di stributed. Heparin sodium
Cnt g . :
peprea SFRLARRFIREIRIL 3 0ok Mo IAENAo Wbl RO OHAISys s llows

2005/ 107.773 PCT/ US2005 6012 .t hepar.i s well .
Rhesus rieys BEEBRE DFIEER et I Woie it aeigs ey afperiments
m xer bl ades and shaft _ scraped tg clean. [143] For
and foodvps refgmedyboy, gty #itshdosing of therselid sheteraies Withheddifrom 30
heparin were blended in a bag for about 1 m nute. The
minutes prégutb dosigg bhidid mimutes hftegdasing, excephior dluise gnantities ueed for dosing.
and m xi ng was continued until the heparin/ SNAC bl end
Each dosages fotel wastebitvéred td the reaklof the metithwaihg o gilt guh U Afed redédse of the
and the m xer bl ades and shaft scraped to clean. [144]

dosage fora, SGhi S¥GEvdrQ Sl Rlsi iter W8 AR SiH]ster QDin& BB SR e Bty Sfacilitate
renoved fromthe hot plate and mlled using a
Jer ti . . . . .
swallowilff” FiSineUekitef, he blot Uit ¥IPBGoctol 16 pARRE RHPHE oB1id s
determ ned using a using a fineness of grind gauge.
Swallo"’VfN?flling was continued until the aggregate size was
| ess than 180 m The tenperature of the suspension was
meas (iFH49d ﬁaf@gelmpévlﬁgga\@ng thelfpimpgatiqry shes@an daple  snd
suspensi on was reheated to a tenperature between 30 -
prepared5 dexcribhé irsEsquapls il overavadminhsere koa'¢ evhld Rhesos monkeysiandescribed
chanber and deaerated wuntil no bubbles were observed.
above. | n-process sanples of Heparin/ SNAC suspensi on were
then collected. The heparin/ SNAC suspensi on was

cover e andhifRidial R6M BEoPAnpl&Qvss Médslired over 400 minutes. The

results for each group was averaged, and are shown in Figure 3.

Example 6

[151] Hard gelatin capsules having the formulation described in Example 4
(15,000 IU heparin, 250 mg of SNAC, 15% (W/w) Capmul® PGS, 37 % PEG 300, and 1%
sodium lauryl sulphate) with and without 2% Carbopol® 934P were prepared. Hard gelatin

capsules having the formulation described in Example 4, but without the SNAC were also

prepared.
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conti nuous slow m xi ng. [145] The heparin/ SNAC soft

gel atin capsule fornul ati on was encapsul ated with the
w@edoser33 prepared as descri bed above using a BODOS2WG5/016012

Encapsul ator. 1% w w soybean lecithin solution with

M glyol 812 (carylic/capric triglyceride) was used as

a lubricant for the encapsul ator nmachi ne. The

hepari n/ SNAC suspensi on was charged into the hopper of

t he [1&127amhel apailestoddtaining SNUAIsAd/hephatin éth or Mighout Carbopol

equi pnent was set-up so that the target capsule fill

were adn%igf?s’%md MBEC AR mdfkeYd bR ToRGHIRR pRdteBulcat8Rofiol g Morkeys were

ng, the trailihg 'edge seam "t hi ckness acceptabl e

i i I . 0. ' [ :
fasted at P %4 {5 Bhor  Bfind g PPsBRds il Pl Y 1 VEB R, and o
t he capsul es re dried until, the gel shell noisture.
flushed t¢ e BRES e SRowT s B Gimitshy Fabbets (ResTeer oRB A= Petne
or equal to 8% and the water content of the fill )
Water wasegvailable atalbiimes. nAsnadmaielpd denbel whels blesgsvasgollgegigd into
to 9% After dryi.ng sanples were sent for rel ease
citrated tblestak prp-doEheandayysui (smivertes posedosinga ckatifector Ka dronotheddood
white HDPE wi de nmouth bottle with 38 mm Child
samples Washmsisupdd. foil lined, suitable for induction sealing
caps and | ow noisture cotton coil. Thirty (30)
capsH g WRE Gafdsules $HthoRESNROL Wb adm@sREA 6 Al Ik nidakeys as
gel ati n”capsul'es contai ning 15,000 |IU heparin,” 250 ng
. 15% (ww) Capnul (r) PGB (propylene glycol
describe I\gr?)ocv‘g“zslpryI ate) or Capnul (r) MCM (gl yceryl

Con ubbd  TBERESSlS s 0B et St ARy oxe shown in

) sul phate were prepared as descri bed bel ow. Hard
Figure 4gel atin capsul es were also prepared with the
af orementi oned fornul ati on wi thout SNAC or with 2%
Car bopol (r) 934P (avail able from Noveon of C evel and,
OH). [147] First, the liquid excipients (e.qg.,
Capmul (r) PG 8 or CapnugkhmpMeM and

[155] Hard gelatin capsules having the formulation shown in Table 17, and
prepared as described in Example 1 were prepared. The capsules were administered to a group

of 8 Rhesus monkeys (1 capsule/monkey) by the procedure described in Example 5.
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PEG 300) were mxed in a nortar to obtain a

honogeneous liquid m xture. To this m xture, various
wa@eiosdowasrponent s were sl owl y i ncorporated i n PCT/US2005/016012

proportions until a honbgeneous m xture of paste (or

suspensi on) consi stency was obtai ned. These solid

materials included SNAC, heparin, sodiumlauryl

sul phate, and optionally Carbopol (r) 934P. Once the

hormogeneity of the pastdabled7suspensi on) was ensured,

the m xture was manually filled into into appropriate

size hard gel ules. The fil psul es were

seal ed jat the ﬁ%?ﬂgﬁ%gfmeen t hie bodegﬁﬁﬁ%ap by

wetting-the rimof the body wilth 50:50 (% v/v) |m xture

of ethylSMAﬁbhol and purified materzsaben%capsules

wer e stjored nuwn -at—206Cuntii-t+—used: WO

2005/ 10 ipeedigap 389 016012 Examb5@0@511?148] Sof t

gel atin ar mul at shown i n
Tabl e é#lgﬁeaggy?op@é@?’gb bed j né@gyﬂnl e 3.| were
admi ni stsafdadnm\mylsalp@aﬁhesus monkeys vss f Ol | ovs.

Rhesus IlUIIr\cyb et glll 16 betweegr—3-—5 56 !’g well' e

fast ed |dvapnnil 68 Gasprenetgizcobxper i mett wt%and f dod was
r et ur nqdneissaprylté)our s after dosing of the solifd.

Wat er was Wi thheldTrom 30 T nutes prior—to—dosi ng
until 30 minutes after dosing, except for those

quantjdd e ed fwr dosing. ach.dosage. f or m was
del | \tiiestrﬂditnﬁ%%cgor Fnp Bt ‘n%%rﬂtbhoqgiﬁaﬁ“é’leé Q¥Er %@‘&Fﬁ: The
e of the _dosage form 5 nl of reverse

resuhsWS@r?B@V?‘#n&P@PIW%’QW&dH]FWFgr ed into the oral cavity to

facilitate swallow ng. Follow ng delivery, the oral

cavity was inspected to ensure that the solid was

swal | owed. [149] Hard gel atin capsul es having the

formul ati on shown i n TaBkemple$)d prepared as

described in Exanple 1 were administered to 7 male

Rhes [IS7IOHKRY Sel@ttn Epseles RfEng BB R EnuldtiorShoMaltih fI%Bfequ)@ere

from bl ood sanpl es was neasured over 400 m nutes.
prepared as described in Example 1. The capsules were administered to a group of 8 Rhesus

monkeys.
Table 18

Component Amounts
SNAC : 250.0
Heparin sodium, USP 14,930 U
Polyethylene Glycol (PEG) 300 37%
Sodium Lauryl Sulphate 1
Capmul® MCM (mono and di-glycerides of 15%
medium chain fatty acids (mainly caprylic
and capric)) -
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results for each group was averaged, and are shown in
Figure 3. Exanple 6 [151] Hard gel atin capsul es havi ng

wao b@sfigirmul at i on described in Exanple 4 (15, OPOI/UE2005/016012
heparin, 250 ng of SNAC, 15% (ww) Capmul (r) PGB, 37 %
PEG 300, and 1% sodium lauryl sul phate) wth and
W t hout 2% Car bopol (r) 934P were prepared. Hard
gelatin capsules having the fornul ati on described in

Exanpls8] 4Capbitil “WICK lstavhilabl Shlba Alitee Girparatipn ef@olachbus, Ohio.
-59 WD 2005/ 107773 PCT/ US2005/ 016012 [152] The

This fon@?tg)gll plg Fde‘flﬁégl Y g{apgf %l@a%x&gf %.glﬂulm. MEM s SMbsR@LEd for

were adm ni stered to oS nonkeys by the

o-0llowi ng procedure. Cynonol gus nonkeys were fasted
Capmul"RG§.-east 24 hours prior to dosing. One capsul e was

inserted at the tip of a tubing, and air flushed to

di schld0geAntifactoapauvas measoredifeons bloed stmples gyerfplours. The

returned 2 hours after dosing. Water was avail able at
results wédelaveiag®dk and\pRrrshewnah Bignrd6.3 nl of whol e bl ood was
collected into citrated tubes at pre-dose, and over
400 Mgyt $he RAGks Sopdh %xaﬁ?ldsh%ﬁ@r@}%%ﬁésf Pand byardbeathyed in
sanpl es was neasured. [153] The capsul es w t hout SNAC
were adm nistered to 4 Cynos nonkeys as descri bed
above. [154] The results for each of the three groups
wer e averaged, and are shown in Figure 4. Exanple 7
[ 155] Hard gelatin capsules having the fornul ation
shown in Table 17, and _prepared as described in
Exanple 1 were preparedEX psul es were
adm nistered to a-group of 8 Rhesus nonkeys (1

caps (il /] nblakdb gdlatiycaphele hrviog dhe formuletion v in Fablarpped
5.

Figure 7.

prepared as described in Examplée 1 was administered to 4 Rhesus monkeys (1 capsule/monkey)
by the procedure described in Example 5. Antifactor Xa was measured over a period of about
400 minutes after administration.

[162] The results were averaged and are shown in Figure 8.

Example 10

[163] Hard gelatin capsules having the formulation sh;)wn in Table 1 and
prepared as described in Example 1 were administered to a group of 4 Rhesus inonkeys (1
capsule/monkey) by the procedufe described in Example 5.

[164] Antifactor Xa activities and aPTT were measured over 400 minutes. The

results were averaged and are shown in Figure 9.
Example 11
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-60 WO 2005/ 107773 PCT/ US2005/ 016012 Table 17

Conponent Anounts SNAC 250.0 ng Heparin sodium USP
wa2oeae7r3) Pol yet hyl ene d ycol (PEG 300, 37 BEB@S2005/016012

Sodi um Lauryl Sul phate 1 wt% Capnmul PG3 (Propyl ene

gl ycol 15 wt % nonocaprylate) [156] Antifactor Xa was

nmeasured from bl ood sanples over 6 hours. The results

wer e averaged, and are shown in Figure 5. Exanple 8

[ 157} 6510 r Hard lehitin tapsuis baeihghiw/ fongulation howireTabdn 19 were

shown in Table 18 were prepared as described in

prepared %@‘(?egﬁll$d1m ELBR ph2P SPhEGpYRELwaLHdMiSibRFdGo URIRs® @Bkeys (1
esus m)nke S. Tabl e 18 Conponent Anobunts SNAC

capsule/rr@nﬁ aglby}(_ﬁgaocg%%g gé/%é/ﬁbg}lgil u,}ﬁftpgé r9y || USu ng LZ\ Ste h)ll | ene

Capnul (r) MM (nono and di-gl ycerides of 15% nedi um
chain fatty aci.ds (mainly caprylic

Table 19
Cofnponent Target Amount
A (mg/capsule)

SNAC ‘ 229.59
Heparin sodium, USP 107.14 (15,000 IU)
Polyethylene Glycol (PEG) 300 226.13
Propylene glycol monocaprylate 100.44
(Capmul® PG8)

[166] The formulation of Table 19 is identical to the formulation of Table 1
except sodium lauryl sulfate is excluded. Antifactor Xa activities and APTT were measured over

400 minutes. The results were averaged and are shown in Figure 10.

Example 12

[167] Hard gelatin capsules having the formulation of Example 1, but with
varying amounts of SNAC such that the ratio of SNAC:Heparin was 0.5:1, to 1:1, 2:1, and 2.5:1.
(In Example 1, the SNAC:heparin ratio was about 2.5:1). The capsules were administered to
Rhesus monkeys (1 capsule/monicey) by the procedure described in Example 5. The
formulations containing 0.5:1, 1:1, 2:1, 2.5:1 of SNAC:heparin were administered to 4, 4,4, and
7 monkeys, respectively.

[168] Antifactor Xa activities were measured from blood samples over a period

of about 400 minutes. The averages for the four groups are shown in Figure 11.
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and capric)) -61 WO 2005/107773 PCT/ US2005/ 016012
[158] Capmul (r) MCMis available from Abitec

w@eropadsars on of Col unbus, Ohio. This fornul ati PET/US2005/016012
identical to that of Exanple 7 except Capmul (r) MCMis
substituted for Capmul (r) PG3. [159] AntifactorXa was
nmeasured from bl ood sanples over 6 hours. The results
wer e averaged, and are shown in Figure 6. [160] The
results of from Exanples 7 and 8 (Figures 5 and 6) are
overlayed in Figure 7. Exanple 9 [161] Hard gelatin
capsul e having the formbﬁ\%i‘p{g shown in Table 1 and

prepared as descri bed e 1 was adm nistered to

4 Rnh . 1 capsul e/ 1. o ..
RN SRR s RO TR g b R B i
over a period of apout .400 m nutes aft v g
Example 4drhhp caitsiles ivesse admygssferedio 12%%? ROt @yg@%p%g%}ng figperibed in
are shown in Figure 8. Exanple 10 [163] Hard gelatin
Example Gahe lcapsuteawieng stored fhot hrddystat 66 °6 laoddS Yorelpsive Bumidifygpr 25 °C
prepared as described in Exanple 1 were adm ni stered

and 60% tdatveudtiBitRl THe Epesles weke ey sdrfihisteraiuine grompssyf)R Heyus
the procedure described in Exanple 5. [ 164]
t

monkeys.ﬁ‘%) i?na%%?teas @ﬁfeéts 2% bP£F WRRImRA e dR iR abRA 00 Bln@¥efor each

results were averaged and are shown

administr'aﬁonF.l gure 9. Example 11 -62

[170] These results were averaged and are shown in Figures 12 and 13.

[171] Figure 14 compares the Average Antifactor Xa activities for the semi-solid
capsules described in Example 1 and administered the day it was formulated (t=0) and after 15
days (=15 days) at 25 °C/ 60% RH. Figure 15 compares the Average Antifactor Xa activity for
the semi-solid capsule described in Example 1 and administered the day it was formulated (t=0)
and after 15 days (t=15 days) at 25 °C/ 75% RH. The capsules were administered to Rhesus

monkeys by the procedure described in Example 5.

Comparative Example 5

Preparation of Tablets (Without Heparin)

[172] Tablets having the formulation described in Table 20 were prepared as

described below.

Table 20
Component mg/Tablet % of tablet mg/Tablet
(Target) weight (acceptable range)
SNAC ' 383.00 47.88 371.51 -394.49
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WO 2005/ 107773 PCT/ US2005/ 016012
capsul es having the fornulation shown in Table 19 were
w@e@sared3 as described in Exanple 1. The capsuPErUSENE016012

adm ni stered to 4 Rhesus nonkeys (1

[165] Hard

capsul e/

gel atin

nonkey)

by the procedure described in Exanple 5. Table 19

Conponent Target Anount

Heparin sodium USP 107.14 (15,00

(mg/ capsul e)

[ U)

SNAC 229. 59
Pal yet

hyl ene

Propylene@lyé‘d?lUﬁﬁgﬁ)JP?’oo 226.13 4fyopy! ene

rehocapr \1 Q'l- e

4

* gl y 300

r1accl

38.80-41.2

Th

J.\.IV

Capmu1®PGS mul ation of Tabl

( f‘anm4| (r
\ Hllul \l / 1

e 19 |&)®dent|c

aI t h)oﬂﬁe )

-
e

77.6 - 82.40

——fornutation_of Tabliie
Dibasic

i Laleiamy e dhogphats o
Anhydrousyp JdOV/ER ofAehydenns
Emcompregild are shown in Fi

act or >§g§'35t i Vi t

m nutes. The r4q
gure 10. Exanpl

um
i es

-a)ﬁ dlbr APTT

sults were a
e 12 [167]

suifate
wer e
ver aged
Har d

Colloidat €' &E{” TR
QQprg

USP/NF/ED}

Pharma) (| Exanple 1, the

| €s hclVI ng
clm)unt

n

3

for mul
g%‘g)p SNAC
.0.5:1, to 1:1,
SNAC' heparin rdg

atio
such

2:1,

appl e
rbt@{at t he ra%%gz‘—1648

and 2.
Iti 0 was about

b: 1.

Povidone 2.5 Ié)O Th

y% (1 caps
(Kollidon arml e 5. The

U

S were m ni st
nonkey% y the
formul ations._ca

ered

Rhesus
procedure describe
ntaining 05

4612 -4.37

1. 1-1

Magnesmt?l S]teargte Q*JF-/BWJPSNAC

o\LS

hepar | g]o@ver e ac

m niSIt@oed to 4, A76-8.24

-r, afd F ||urrr\cyo,

Total weightti viti es were mes

eSPp pectivel Y

J.UUJ

I"\III.I I d.bl.

: or—Xa
sur edS§¢.8n bi odd sal9&L over a776-824.00

period

of _about 400 m nut es.

Four | B ugs. SRACHRH

The averages for tThe

rPlon ogﬁle 1ntragranu1ar Emcompress™ (available

from JRS Pharma, Patterson, NY) were weighed out, transferred to a 16 quart stainless steel V-

blender shell and blended for 15 minutes. The resulting blend was then divided into four sub-

lots for granulation. For the granulation of each sub-lot the SNAC blend was transferred to a SL

bowl of a Key Instruments KG-5 high shear granulator (available from Key Instruments,

Trevose, PA). Granulation was first performed using a mixture of the required amount of

Capmul® PGS and propylene glycol as the granulation fluid followed by the required amount of

Povidone K90 solution (available from BASF, Ludwigshafen, Germany) in water as the

granulation fluid. The granulation was completed with purified water as the final granulation

fluid. The resulting granulation was transferred to a polyethylene lined container for in-process

storage. The other three sub-lots were also granulated and stored in a similar fashion. The

granulations were transferred to stainless steel trays and dried in a vacuum oven at about 40 °C

for at least 4 hours. The dried granules were transferred into a polyethylene bag and blended for

not less than one minute. The blended granules were milled using a Vector Granul Mill Jr. mill

(available from Vector Corp., Marion, IA) equipped with a 35 mesh screen. The moisture

-65 -




-63 WO 2005/ 107773 PCT/ US2005/ 016012 Exanple 13 [169]

Stability tests were conducted on the hard gelatin
w@apsnbdEs3 described in Exanple 1. The capsul eBCTHESM05/016012

adm ni stered to Rhesus nonkeys by the procedure

described in Exanple 5. The capsul es were stored for

15 days at 40 C and 75%relative humdity or 25 C and

60% rel ative hum dity. The capsul es were then

content oPﬂ@rﬁ‘i‘ll@H ef Rtk Yak WBte SRR Bsif a SR USshePOBKRYfeter. The granules
factor Xa activities and aPTT were neasured over

were con%ﬁéérg& d%pq tlFQt RYisfite g&{terﬁ%lg go@ﬂ%\‘cﬂhﬁﬁ rlg‘% &R;v fféﬁé)]]nmsture content

resu svvere aver age are s

12 a A ure14c resteAv
was moregfed f Qo AEViE iy PRI BT B R caoIE BT e Caplet B
descrlbed in Exanpl e 1 and adm ni stered the day
obtained.f bhgpoistug cwem)of dhsogranylation was ysed Jor galoudatipns 49 a%ltlstvé\ge
C/ 60% RH. Figure 15 conpares the Average Antifactor
quantity ofeextragianitay adlydrous fimeemresBY tocbecaidsditethd esowidtiod. iThe dried
Exanple 1 and adm nistered the day it was fornul ated

granules %req}ansﬂﬁ‘l@d% E%E)ly@ﬁly%}é $inbd cdmaitlay®r 1rﬂbro%5ss(§for3@% RH.

e capsules weré adm ni stered to Rhesus nonkeys by

ek ik R AL i

10 AR TAEAS) SobBA b S5 SR A i oo
Conponent | Tabl et % of tablet ng/ Tablet (Target)
of amounfef gHtydrers danecamiressPAwgeslso wigheds Tho driad geguley Wesd then
transferre?c’lgtf; a4196 Quart stainless steel V-blender shell. The Aerosil® 200 VV Pharma and the
anhydrous Emcompress™ were transferred to the same V-Blender shell. The shell was mounted
on to the Yoke of a Patterson-Kelly V-blender drive unit (available from Patterson-Kelly Co.,
East Stroudsburg, PA) and blended for 15 minutes. After successful blend uniformity testing,
the required amount of magnesium stearate was weighed out, screened through a 35 mesh screen
and transferred to the V-blender shell. The material was blended for 3 minutes. The resulting
blend was compressed into tablets using a Korsch EK-O (available from Mori Machinery Co.,
Okayama, Japan) single station tablet press equipped with 16.5 mm by'7.5 mm oval shaped
tooling. During compression, the following in-process tests were performed, friability, tablet
hardness, tablet weight, tablet thickness and disintegration. The target téblet weight was 800 mg
with an acceptable range of 776 - 824 mg and the target tablet hardness was 8 Kp with an

acceptable range of 5— 11 KP. After release testing, the tablets were packaged in 30 count

HDPE bottles with pharmaceutics coil, child resistant cap and induction seal liner.
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-64 WD 2005/ 107773 PCT/ US2005/ 016012 Propyl ene
A ycol, USP/EP/JP 40.0 5.00 38.80-41.2 Capmul (r) PG
w@008/1407900 77.6-82.40 Dibasic Cal ci um PhosphBtBEDS2005/016012
>-268. 75 ?-33.59 Anhydrous, USP/EP (Anhydrous
Enconpress) Colloidal Silicon D oxide, 16.00 2.00
15.52 - 16.48 USP/ NF/ EP (Aerosil(r) 200 W Pharm)
Povi done K90, USP/EP/JP 4.25 0.53 4.12 -4.37
(Kol l'i don 90F) Maggag é;g YR tRleaaatsle NF/ EP/ JP 8. 00 1. 00
7.76-8.24 Tot al . g ) .00 776 - 824.00
poaniul ar

erson,

St 4 [7E e gle%a?%ﬂ%%% M %ﬁnﬁbﬁ%ﬁ&% Fdin Table 21 were

m nut es. The resulting blend was then divided into
prepared ppdascEbasibalews for granul ation. For the granul ation of |

each sub-lot the SNAC blend was transferred to a 5L

bow of a Key Instrunents KG'5 high shear granul ator

(available fromKey Instrunents, Trevose, PA).

G anul ation was first perdbig2®ed using a m xture of the

requi red amount of Capmul (r) PGB and propyl ene gl ycol

as _the granulation 11Ul d qui red
Compgheifnt of Povi done K90 %ﬁ'@?ﬁ (:{?/8 B{g fro&f%ﬁ elt
Ludwi gshaf en, Germany) |in als tWeighg, anul atacegptable
fluid. The granul ation vvas conpl et ed with purifi d@nge)
wat er as the final granu j ] ui he resyhtdin
SNACar anul ation was transfer 2%%19& a nLS‘Zf Eyl er .as’jlt’},il'r;saerg')’%'49
Heparfh(HHd&hﬂelUSPOf i n-process <178.57 <2232 - 173.21-183.93
(25,000 Units)
Propylene Glycol, USP/EP/JP 40.00 5.00 38.80-41.2
Capmul® PGS 80.00 10.00 77.6 — 82.40
Dibasic Calcium Phosphate, >90.18 >11.27 87.47-92.89
Anhydrous, USP/EP  (Anhydrous
Emcompress™)
Colloidal Silicon Dioxide, - 16.00 2.00 15.52-16.48
USP/NF/EP  (Aerosil® 200 VV
Pharma)
Povidone K90, USP/EP/JP (Kollidon 4.25 0.53 4.12 -4.37
90F) :
Magnesium Stearate, NF/EP/JP 8.00 1.00 7.76 - 8.24
Total weight 800.00 100.00 776 — 824.00

[176] The required amount of heparin sodium, USP and milled SNAC were
weighed out, transferred to a 16 quart stainless steel V-blender shell and blended for 15 minutes.
The resulting blend was divided into four sub-lots for granulation. For the granulation of each
sub-lot the heparin/SNAC blend was transferred to a 5L bowl of a Key Instruments KG-5 high

shear granulator. Granulation was first performed using a mixture of the required amount of
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storage. The other three sub-lots were al so granul at ed

and stored in a simlar fashion. The granul ations
wowrns/10r7ansf erred to stainl ess steel trays andPdr/uszos/onco12

a vacuum oven at about 40 C for at |least 4 hours. The

dried granules were transferred into a pol yet hyl ene

bag and bl ended for not |ess than one m nute. The

bl ended granules were mlled using a Vector G anul

Capmul"\f(i}k and progyllehe glt(yéé’lgds g@@b‘ﬁmﬂﬁf%ﬂ QMo B the dil‘%ﬁ’amount of

equi screen The noi sture -

5 10777 PCT{ US200. content. of the
Powdom?f?ﬁ g5 UL aler Tlbe BRPURPh B G TR SPrtRbjeR i O mgpeted with
ter he granules. were considered dry if the
purified Wﬁ'iegfqﬁr casdh leﬂtgg%%atlmﬂ%r &he Wéﬂtlﬁé%%ﬂlﬁ%°¥Wﬁs fnsferred to a
noi sture content was nore than 10% w w, drying was
polyethylgaaiinedieantainer for mrpraesse ptozasgkee The pthen ﬂ)éeftwbt’étﬂ weig glso
obt ai ned. The noi sture content of the granul ati on was
granulatadsad sfoped mad imlilat fashisont dhediramsdatione werputhen trhysfeded to stainless
extragranul ar anhydrous EntonpressTMto be added to

steel trayk BBd @fiédiH 2Ydcaiim oV aflaioRel40 AT &rak RestUER s, BRSddd @dnules
to a polyethylene |lined container for in-process

were tra Yfto a[rilo )%m‘gel t;a%qllﬂﬂrb JEI R bt %é 1@%8@& ln(lﬁl)te.z@ﬂe blended

har ma (a efro gussa

eved. .t hr t hr.ough a SC
gramules ee Pt EHES %Wnuﬁl?@@ i e fhdyf B 5 R85 T
ressTM was al so wei ghed. The drjed granul e
mmsturetCﬁ@WgP frthg lded: granyles \da%e%mamd using 4K el ep Epulometer. The
V- bl ender shell. The Aerosil(r) 200 W Pharnma and the
granules aveny elmsidsreitry Mithe swittiaspatent wassios moselthap 10k e Wi the
V- Bl ender shell. The shell was nmounted on to the Yoke
moisture@bn@nPaid mofeahakKed%o yw/ - dilymigdeds contimeduSarhpleswatd dibtve for assay
from Patterson-Kelly Co. East Stroudsburg, PA) and
of SNACbJuﬁFKE%Qrufl 9 thd dryThiaHBEen. A heSheparit 688 (44 isPlv@Ned for calculations

uni f orn1ty testlng, the required anDunt of magnesi um

oo SRS RO B BRSSO BRI i

mat erj al mas bl.ended for 3 mn The resultin

The drleqb geﬁalemerecmfeé@ééa amﬁ{ sthylase ilfe a%rrfﬁ@%f%kargimg%&mge-
(availabl e from Mri Machinery Co. Ckayana, Japan)
single station tablet press eqU| pped with 16.5 nmm by
7.5 fA7dv dihe sdvpyred amount of Aerosil® 200 VV Pharma was sieved through

through a 35 mesh screen. The required amount of anhydrous Emcompress™ was also weighed.
The dried granules were transfen“ed to a 16 Quart stainless steel V-blender shell. The Aerosil®
200 VV Pharma and the Anhydrous Emcompress were transferred to the same V-Blender shell.
The shell was mounted on to the Yoke of a Patterson-Kelly V-Blender drive unit and blended for
15 minutes. Samples for blend uniformity testing were withdrawn. After successful blend
uniformity testing the granulation the required amount of magnesium stearate was weighed out,
screened through a 35 mesh screen and transferred to the V-blender shell. The material was

blended for 3 minutes and compressed in to tablets using a Korsch EK-O single station tablet
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tooling. During conpression, the follow ng in-process
tests were perforned, friability, tablet hardness,
wao aiwsr0770ki ght, tabl et thickness and di si nt egre€T/082005/016012
The target tablet weight was 800 ng wth an
acceptabl e range of 776 - 824 ng and the target tablet
hardness was 8 Kp with an acceptable range of 5 -11
KP. After release testing, the tablets were packaged
press equippedd 6comnt by FHBREN etk shepedpobling hRnrime eampressiam ithe following in-
child resistant cap and i nduction seal liner. -66 WO
process t&ROWERGErOBm R THAREORbR 68Udess GapRaeighy, fabiahiekfesd and
Preparati on of Heparin/ SNAC tabl et s (25, 000/ 383) [175]

i T SRR 00 LR 51106

in Tabl e w.~ Tabl e

e e R CRPREREERS AT 9 A LB g
testing, tﬁe%bé%vi%g %gééag?%%uﬁ@%@hé%@wms coil, child

) USP/ EP/ JP 40. 00 5.00 38.80-41.2 Capnul (r) PG 80.00
resistant 43p ang inqucgiog seal diney pasi ¢ Cal ci um Phosphate, >-90. 18
?11.27 87.47 - 92.89 Anhydrous, USP/EP (Anhydrous
EnconpressTM Colloidal Silicon D oxide, 16.00 2.00
15.52 - 16.48
Comparative Example 7

Preparation of Heparin/SNAC tablets (37,500/250)

[178] Heparin/SNAC tablets having the formulation described in Table 22 were

prepared by the procedure described in Comparative Example 6.
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USP/ NF/ EP (Aerosil(r) 200 VWV Pharma)

Povi done K90,

USP/ EP/ JP (Kol lidon 4.25 0.53 4.12 -4.37 90F)

wo/k@aaei7mm St ear at e,
Tot al

wei ght 800. 00 100.00 776 -

[176] The

NF/ EP/ JP 8.00 1.00 7. 76- 8PQHUS2005/016012
824.00

requi red amount of heparin sodium USP and m |l ed SNAC

were weighed out, transferred to a 16 quart stainless
steel V-blender shell an | ended for 15 m nutes. The
resulting blend was divi to four sub-lots for
tion For the granulation of each sub-lot the
Comppaentn/ SNAC bl end was |t mag/Thblet el ¢9ofTablePOM Ofng?Tablet
Gt omvee Aot ot el PRIELAN f (esspiphle rango
SNAEqui red amount of -67 WO 2005/ 1D777382.1 2425 257.5
O 6012 Capnul nd—pr.opyten Cot
g%gaﬁgé §%§I}an ation fluild %#q‘};ﬁd by equ 59.8-275.9
’ Povi done K9(_sol ution | n water as the
ProfylanBicbp S/ pdp The [granglation was 6($_n'pl efed Wwgh,,,
pur-f+edwater— USP as ithe final gramil'ation |Uld
CapﬁhéPG@sulti ng granul atijon W8 transfenoed to @  75.7-80.3
. Iyet ene Ted contjamer —for—=process—storage:
Dib lut“hr eeP@tht%ts &l sp gedAdl at ed anHI4.3 - 1213
Anhy Eﬂuéd Iquighi on. The granul ati ons| were
Em‘iqliléiﬂeftsbansferred to stdinless stlel trays and dri ed
va jm oven bqu O | east— 4 hours;
Sglp ey ga ﬁ% tﬁgr‘?sferred |2nQQ) 15.1-16.1
&l ba llended for |not |ess than one
“Hute The bl ended grianul es werje mlled usijng a
Povi¥BGt Or ul m I I, £qui pped a
(I(()Z}ﬁ A ? hé noi st/Erchontgt of |the '#qqed granulssn§ 4.0
WA p? rmned using af{Karl-Fisher Coul oneter|. The
Maghesit StSarv@! »dered drygif tjhe i ure jcont )
%lvab.llut ?IUI cﬂf‘g{wﬁ_on/ WA ))i/fg the ”“n'qcﬂ'rﬂ gont ﬂﬁ?é 8.0
Totalaveightr e t han 10% w w dr yi786.08as |contioowdd. Sanplsss — 803 .4

were drawn for assay

Comparative Example 8

Preparation of Liquid Heparin/SNAC

[179] 18 mL of the SNAC/heparin solution described in Example 1 of
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prepared. The solution contained 90,000 IU of heparin and 2430 mg of SNAC.

International Publication No. WO 01/34114, which is hereby incorporated by reference, was




of SNAC and heparin in the dry granul ation. The

heparin assay (as is) was used for calculations to
w@epoage77the quantity of extragranul ar anhydr ouBCT/US2005/016012

EnconpressTM to be added to the granulation. The

dried granules were transferred to a pol yet hyl ene

lined container for in-process storage. [177] The

requi red amount of Aerosil(r) 200 VW Pharma was sieved

t hrough through a 35 nEsdmpleridden. The required anount

of anhydrous EntonpressTM was al so wei ghed. The dried

granyl&y WefientHualbsftedt sabjeétd wareldinfiitckeSthe fnftions described
steel V-blender shell. The Aerosil(r) 200 VWV Pharnma

e A AR (PRIERES RO S ROER R B

o s T AP b i O %%?ggislé}% o Bt £y 10
Al

The fo“’%}ﬁgttf({ﬁ’r nf‘lgﬁsm tw&h""t %mgrrgxtﬁg{néf aé‘ﬁ shte- @%ﬁe%%ana%ﬂ%ﬁs the

. of magnesium stearate was wei ghed out screened
periods ftﬂdrtb@gﬁm&lagsnﬁ%@hmwfé@n and transferred to the
V- bl ender shell. The material was blended for 3
m nutes and conpressed in to tablets using a Korsch
EK- O single station tabl %t - WO 2005/ 107773
PCT/ US2005/ 016012 pr ess #pped 16.5 nmby 7.5 mMm

. _.oval sha d.toolim CONpr ession, The f
Period) ' [ FORRURHQG: ¢ vl p[a SEFln. | 1 TPt of o Bl Amount
hardness, t abl et 0S3&B| et t hi ckn€SB¥Hhd of SNAC
di ki nt egrati on. The( 9@?@6@3123&’&5)% har dn€d was 780 ngmg)
Wi | ablle range pf 756.6|- 803. , tlhe
A targe? {ngill%ggé hardnessgvvaj; 8 Kp with an g)ccggt abl e 1149
ran @Fgf i KP. After release| testing, the
t abl ?‘émrp? ckaged in 30 count | HDPE bottles with
phar nacéaf’(q ):s coill, child resistant cap and induction
B sepl Ig nparative anple 7|Prep phon of 500
Heparl t abliets (37,’500/250) |[178] par i n/{SNAC
tabl e ,,s aV| n the formul ati on described in Tablle 22
wer b) the procedure described in
Corrpar afar Exarml e 6.
C Comparatlve 3 75,000 1149
Example 6 ("tablet
1:2.5 ratio")
D Comparative 2 75,000 500
Example 7 ("tablet
1:1 ratio")
E Example 3, 3 75,000 1149
Table 15B
(capsule 1:2.5
ratio)
F Comparative 18 ml (Liquid) 90,000 2430
Example 8 ("liquid
reference dose")
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-69 WO 2005/ 107773 PCT/ US2005/ 016012 Table 22

Conponent ngy/ Tabl et % of Tabl et ny/ Tablet (Target)
wowigho77¢xw/ w) (accept abl e range) SNAC 250 32. RCPRUR2085/016012

257.5 Heparin Sodium USP < 267.9 34.3 < 259.8 -

275.9 (37,500 Units) Propylene dycol, USP/EP/JP 39.0

5.00 37.8-40.2 Capmul P& 78.0 10.00 75.7-80.3

Di basi ¢ Cal ci um Phosphate, > 117.8 > 15.1 > 114.3 -

121. B8 1ifnPyaeH peribOM R ARRMAX LMK EAREIRGGSHH aPTT times were
Colloidal Silicon D'oxide, 15.6 2.00 15.1-16.1

measured Zofn MIodT5alyt5 ptcnthe 19 i BRI uires MRPARE Hnd 15, 30,45,
60,90, 58 psh kBl 0 i B R R g T s
Lo Preparation of Liquid Heparin/SNAC [179]. 18 ml_.of the
indicatorsRNesNAEP SSPANSSofiisk PoNidE 8RS R eompRr P~éViﬁ%‘>thY o the

I nternational Publication No. WO 01/ 34114, which is
respectivhdergiwations.or por at ed by reference, was

[182] APTT and Anti-Factor ITa and Xa results for the 15 subjects were

averaged for each sample period, and are shown below.
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prepared. The sol ution contai ned 90,000 IU of heparin
and 2430 ng of SNAC.

-70 WO 2005/107773

wWEMNsWE2A05/ 016012 Exanpl e 14 [180] Fifteen heorEDS1085016012

subjects were adm ni stered the fornul ati ons descri bed

washout period. For
clinic the evening before the adm nistration to begin

in the chart bel ow, each separated by a 72-hour

every period,

an 8-hour fast starting Agble@4p m
was adm nistered in the norning in a fasted state.

Tabl e 23 sunmari zesPlabma aPETi(@dsnd)d t he fornul ati ons

subj ects

entered a

The formul ati on

adni ni st er ed. (Stadhd DS/ifRRni showheh pateathban Nunber of

Unit Total Amount of Total Anobunt Dosages Heparin of
. SNAC| (Tablets, Capsulres) (LtU) . ( A L;onpar attve 310
(mf;‘;‘i 49| Example 5 ("SNAC cont Lgfat SAe"n) B Exanpl e 3, 2
000 SQQ Tabl e B5C (|"capgul e [1: atiof) (1% F
uuupcu at+ve—3-75-000—1349—Exa e 6 (“tablet 1:2 5

-10r at i ¢") 29.7 29.4 30.1 30.0 29.8 29.2
(3.0) 2.1 (3.4 2.4 (2.5) 2.5)

0 29.1 "29.1 294 29.4 28.9 29.1
(2.5) 2.1 2.5) 2.2) 2.0) 2.7)

15 30.1 31.6 37.5 324 32.7 41.1
(2.9) 2.4) 6.7) 2.7 (6.9) (14.8)

30 29.5 75.1 51.6 37.1 89.1 52.1
(2.70) (54.8) (25.6) (8.4 (63.8) (42.8)

45 29.3 -78.4 60.2 38.1 102.6 53.7
(2.6) (56.4) (48.1) (12.9) (72.1) (43.2)

60 29.6 73.0 51.7 35.9 97.0 51.7
2.4 (57.8) (32.6) (11.4) (72.7) (43.0)

90 294 50.8 41.5 32.8 79.7 442
2.4) 3L7) (18.8) (7.5) (66.8) (36.7)

120 29.7 -39.5 34.0 304 60.9 36.3
(2.3) (16.1) (7.9) (2.6) (50.4) (19.0)

480 29.3 29.2 294 29.4 29.3 29.3
(2.6) (2.0) 2.5) 2.5) 2.3) (2.2)

[183] These results are shown in Figure 16.
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D Conparative 2 75,000 500 Exanple 7 ("tablet 1:1
rati o") E Exanple 3, 3 75,000 1149 Table 15B
WO twapsure 1:2.5 ratio) F Conparative 18 ml ¥Bdi/ysiod§/016012
90, 000 2430 Exanple 8 ("liquid reference dose") -71
WD 2005/ 107773 PCT/ US2005/ 016012 [181] For each
period, the anti-Factor Xa and Ila activities and aPTT
times were neasured from bl ood sanpl es taken at 10
m nut es before dosing, Updl #sing, and 15, 30, 45,
60, 90, 120, and 480 m nutes after dosing. Anti-Factor

Xa and I'la act iaprripgpsradtdddahdic PaBsi@te 1 ndicators
of heparin response, and provide a baslis to conpare

t he—bio=avatrtabtty of the—respectivefornulations.
[182]TT%PIF€|ntaaE. M - RacTwrxira aRAUG(Gds BAYCHBr  he
15| subpemt s wer dU/mlerlag@dedien epdasts &kl |e ipriYd, jand
are shown bel |ogBtande@d WO Ra05¢)107[7 73hrall) US2305410)160[12
Tabl e 24 Pl asinBewfIdn)({seconds) Sandtad d Swndtidon
shpwn in parent hesi s) " | Deviation) | Deviation)
A 1.51 0.75 2.634 2.634
(2.30) | (0.25-8.00) | (3.925) (3.925)
B 56.14 0.50 84.100 84.100
(57.39) | (0.50-1.00) | (109.584) | (109.584)
C 31.76 0.75 42.865 42.865
47.78) | (0.50-1.00) | (66.157) | (66.157)
D - 931 0.50 12.088 12.088
(11.70) | (0.25-0.75) | (15.239) | (15.239)
E - 80.30 0.75 184.236 184.236
(77.38) | (0.25-1.50) | (240.894) | (240.894)
F 25.89 0.75 55.308 55.308
42.59) | (0.25-8.00) | (120.021) | (120.021)
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Time Treatnment Arm (minutes) ABCDEF -10 29.7
29.4 30.1 " 30.0 29.8 29.2 (3.0) (2. 1) (3.4) (2.4
W@ 2005107723 5) 0 29.1 ' 29.1 29.4 29.4 28.9 29. 1IPCT/BSH)P5/016012

(2.1) (2.5) (2.2) (2.0) (2.7) 15 30.1 31.6 37.5 32.4
32.7 41.1 (2.9) (2.4) (6.7) (2.7) (6.9 (14.8) 30

29.5 75.1 51.6 37.1 89.1 52.1 (2.70) (54.8) (25.6)

(8.4) (63.8) (42.8) 45 29.3 .78.4 60.2 38.1 102.6 53.7
(2.6) (56.4) (48.1) (12.9) (72.1) (43.2) 60 29.6 73.0
51.7 35.9 97.0 51.7 (2.4) (57.8) (32.6) (11.4) (72.7)

(43.0) 90294508 32.8 79.7 44.2 (2.4) (31.7)
(18.8) (7.5) (66.8) (i%b%%-lzo 29.7 39.5 34.0 30.4

60.9 36.3 (2. &) (50.4) (19.0) 480
29329229&@—%35%—9&%‘%&% (2.0) (2.5) (2.5)

j"l le /"L"! 4

. F J. JJ IIICbt | Cbul lelT O11U I TI !)
Variable) &~ Gamsapsion 05,110 ?2‘3 RCT/ té?’m?mo 1 Ditferengs ¢ %"Igt‘;nﬁﬁence
Tval
Means)

EAC(0- B-F 84.100 | .  55.308 28.793 -31.3, 88.87

L(‘;‘SP C-F 42,865 55.308 [12.44 72.5, 47.64

hr/mL) D-F 12.088 55.308 4322 -103, 16.86

E-F 184.236 55.308 128.93 68.85, 189.0

E-B 184.236 §4.100 100.14 40.06, 160.2

C-A 42.865 2634 40231 -19.8, 100.3

C-D 42.865 12.088 30.777 -29.3, 90.85

B-D 84.100 12.088 72.012 11.93, 132.1

E-A 184.236 2.634 181.60 121.5,241.7

E-C 184.236 42.865 141.37 81.29, 201.4

Emax B-F 56.143 25.887 30.257 8.011, 52.50

(I0/ml) C-F 31.757 25.887 5.870 -16.4,28.12

D-F 9.310 25.887 -16.58 -38.8, 5.669

E-F 80.303 25.887 54.417 32.17, 76.66

E-B 80.303 56.143 24.160 1.915, 46.41

C-A 31.757 1513 | 30243 | 7.998, 5249

C-D 31.757 9.310 22.447 0.201, 44.69

B-D 56.143 9.310 46.833 24.59, 69.08

E-A 80.303 1.513 78.790 56.54, 101.0

E-C 80.303 31.757 48.547 26.30, 70.79

[184] As shown in Table 24 and Figure 16, the longest aPTT occurred in the
following descending order: soft gelatin capsule 1:2.5 ratio (Treatment Arm E), soft gelatin

capsule 1:1 ratio (Treatment Arm B), tablet 1:2.5 ratio (Treatment Arm C), liquid SNAC/Heparin
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aPTT Phar macodynam ¢ Paraneters Treatnment Emax, Tnmax,
hr EAUC (0- EAUC (0- ArmIUmM (Median last), (l1U

w0 ndop/1077vd) (St andard Range)* * hr/nlL) hr/nlL) PCT/US2005/016012
Devi ation) (Standard (Standard Devi ati on) Devi ati on)
A 1.51 0.75 2.634 2.634 (2.30) (0.25-8.00) (3.925)
(3.925) B 56.14 0.50 84.100 84.100 (57.39)
(0.50-1.00) (109.584) (109.584) <C 31.76 0.75 42.865

dose (Treb@mEGAfAR), Tblet (101 Rlio I TR ArhT), atdtheIBVAC conol3dose
0.50 12.088 12.088 (11.70) (0.25-0.75) (15.239)

(Treatme&lﬂ-irx%% T%e%rg&e% dPTE9MAs 2 o%&fatéi 6.4 tihds B8her with the soft
(240.894) (240. 5.89 0.75 55.308

st S B o b 58
it o RSP RAROHRRP G2 S, Lo oble Compari e on Test,

't er[1\/8615|] Shown in Table 26, based on'a 90% confidence interval around the
difference for aPTT results under a Least Squares Means Analysis, the formulation comparisons
showing statistically significant differences for EAUC(0-last) were the soft gelatin capsule 1:2.5
ratio (Treatment Arm E) to SNAC control dose (Treatment Arm A), capsule 1:2.5 ratio
(Treatment Arm E) to liquid reference dose (Treatment Arm F), capsule 1:2.5 ratio (Treatment
Arm E) to capsule 1:1 ratio (Treatment Arm B), capsule 1:2.5 ratio (Treatment Arm E) to tablet
1:2.5 ratio (Treatment Arm C) and capsule 1:1 ratio (Treatment Arm B) to tablet 1:1 ratio
(Treatment Arm D). The formulation comparisons showing statistically significant differences
for Emax were as follows: capsule and tablet 1:2.5 ratios (Treatment Arms E and C) to SNAC
control dose (Treatment Arm A), capsule 1:2.5 ratio and 1:1 ratios (E and B) to liquid reference
dose (Treatment Arm F), capsule 1:2.5 ratio (E) to capsule 1:1 ratio (Treatment Arm B), capsule
‘1 :2.5 ratio (E) to tablet 1:2.5 ratié (Treatment Arm C), capsule 1:1 ratio (Treatment Arm B) to

tablet 1:1 ratio (Treatment Arm D), and tablet 1:2.5 ratio (Treatment'A‘rm C) to tablet 1:1 ratio

(Treatment Arm D).
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Means) EAC(0- B -

LAST) C -

W g0ty 7708 -

184. 236 55.308 128.93 68.85, 189.0 E -

F 84.100 55.308 28.793 -31.3, 88.87
F 42.865 55.308 -12.44 -72.5, 47.64

(U

F 12. 088 55.308 -43.22 -103, 16. 86PCEUS2005/016012

84.100 100.14 40.06, 160.2 C -

-19.8, 100.3 C -

B -

2.634 181.60 121.5, 241Tableg7.
81.29, 201.4 Enmax B -

52.50

B 184. 236
A 42.865 2.634 40. 231
D 42.865 12.088 30.777 -29.3, 90.85
D 84.100 12.088 72.012 11.93, 132.1 E -

A 184. 236

C 184. 236 42. 865 141. 37
F 56. 143 25.887 30.257 8.011,

D -

25.887 54.417 32.17, 76.66 E -

(| UAmki}FaCtor Tla HasnibCoxen88iors (BT/Ml)16. 4, 28. 12
F 9. 310 @tand8il PdGatndh shd8m8n pareafi@sisE -

F 80. 303

B 80. 303 56. 143 24. 160

Time 1.91b, 46.41 C - A 31 757011 15 243 7.998, 572.49
31. 757 9.310 22, 447 ! %“%9 B - D56.143
(mm‘m@ 310 464833 24 ‘58, 69 A 80.H903 1./513 #8. 790 F
565 1616 —~—C-80 303 3i 757 48 547-36—30—70—79
-10 [ 184] ABL@howh |BL®abI e 2BLéhd Fi guBBQ16, |t heBL@ngest BLQ
aPTT| occurred|{ in the
0 BLQ BLQ BLQ BLQ BLQ BLQ
15 BLQ 0.07 0.12 0.08 0.07 0.11
(0.05) (0.04) (0.05) (0.06) (0.08)
30 BLQ 0.30 0.20 - 0.12 0.33 0.15
(0.20) (0.11) (0.08) (0.23) (0.16)
45 BLQ 0.33 0.21 0.12 0.40 0.16
(0.22) (0.13) (0.10) (0.33) 0.17)
60 BLQ 0.29 0.20 0.10 0.39 0.15
(0.21) (0.13) 0.11) 0.34) (0.18)
90 BLQ 0.20 0.14 BLQ 0.31 0.11
(0.16) (0.10) 0.31) (0.15)
120 BLQ 0.14 0.10 BLQ 0.23 0.08
(0.13) 0.07) (0.24) 0.11)
480 BLQ BLQ BLQ BLQ BLQ BLQ

" Mean values below 0.05 IU/mL are denoted as below the limit of quantification (BLQ). For
statistical purposes, individual values below the limit of quantification (BLQ) were set to 0.025

IU/ml.

[186] The above results over 120 minutes are shown in Figure 17.
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foll owi ng descending order: soft gelatin capsule 1:2.5
ratio (Treatnment Arm E), soft gelatin capsule 1:1

WO 21050077Ts eat nent Arm B), tablet 1:2.5 rati o (FCEEBI005016012
ArmC), liquid SNAC/ Heparin -75 WD 2005/107773
PCT/ US2005/ 016012 dose (Treatnent ArmF), tablet 1:1
ratio (Treatment Arm D), and the SNAC control dose
(Treatnment Arm A). The increase in aPTT was
approximately 2.4 times higher with the soft gelatin
capsule 1:2.5 ratio than with the 1:2.5 ratio tabl et
and approximately 3 tin@ablei2gher than wth the liquid
SNAC/ heparin dose. [185] Shown in Table 26, based on a

90% conf ipaapGEentNtRINH Ma BlaRHAS b henicPatdmestennce for
aI-’II resUFts under a Least Squares Means Anal ysi's, the

formtat—on—cor T sonsS —SHowW g 1 dal
Tegagmeitti ¢ afmagi Lifele wcejs:mra&r EAWC( vie %}’_ﬁg‘ ﬁ
gdirmt i n |cafStandard: 2| 5 (Madipp (1réaftt Arln /

control |doBevigtfowat TentRaAgfrh A | cawémle 1:2.5(% 436‘1
(Treatmgnt Ann E) to |iquid r ef|er E¥tendagbsd ( TPedietien
Arm F) capsule 1:2{5 ratio (TrealDemaﬂon)Arm E) to

capsttett-t—ratio(fFreat llb‘lll /f\rm B) apSUI e L.
rati o (Treat R&At Arm tabllet O rlati o G324

(Tr eat ngnt APMAL) and (%3@?3&9()& 1:1 @a%q é (Tr eat A0 Ar m
P:n(j Tgbrer T.T rafio eatnent aJThe 0.905
| atli on gérz?arr $ QQSBT o(m) @?ﬁt)r cal | y {,0 786)

sr gni fi dant er emnc
capsul e land {abl et 1:2. 5 yati0g (Troe%ment Arnso,Elﬁnd

C) to SNAC 6‘1 t r ol dcagg“ﬂm&ﬂgen@ﬁw A)| capsuip

referencle  dosig (Tr eéat mem50 Ar m|F), &3gsul el 1: 2.G41&%t i o
(E) to capsuloqol 1 rat(()Qs(lT@(I;at rren(o 3369)1 B)i caf&abcd
. = .

fat+o—(E—to—trabtet—1= ratTo Iledlnb‘lli /—\{Tn
C) Ecapsul e D42 ratijlo (TP-éat msn Arld to t ab}-et
reat Bt Ar m [,508h@0)t abl ef1.16 Fati 1214

A Cyto tab rat (Tr Pat rre61.t54§\rm
26’0@/ 10717 (O%’ﬁ) (ﬁzo‘oa ?3-% 0.636)
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Table 27 Anti-Factor Ila Plasma Concentrations (IU nL)

(Standard Devi ation shown in parenthesis) Tine
waematiomems Arm (minutes) ABCDEF -10 BLQPBUBBLD16012

BLQ BLQ BLQ 0 BLQ BLQ BLQ BLQ BLQ BLQ 15 BLQ 0. 07

0.12 0.08 0.07 0.11 .(0.05) (0.04) (0.05) (0.06)

(0.08) 30 BLQ 0.30 0.20 0.12 0.33 0.15 (0.20) (0.11)

(0.08) (0.23) (0.16) 45 BLQ 0.33 0.21 0.12 0.40 0.16

(0.22) (0.13) (0.10) (0.33) (0.17) 60 BLQ 0.29 0.20

0.10 0.39 0.15 (0.21) (0.13) (0.11) (0.34) (0.18) 90

BLQ 0.20 0.14 BLQ 0. 3 (0.16) (0.10) (O.31)
(0.15) 120 BLQ 0. 14 olif&%%Qo 23 0. 08 (0.13) (0.07)

(0.24) (O. 1& @ LQ BLQ Mean val ues
beIowO 05 Fc?orlfglP rm; (%dna ic IS1 the limt of

Variable 4 F;{:é}@éﬁ‘s@g? . ég’%&% o p}gi]teg%; G5 O o OF ®30% Confidence
quantification.|(BMFShere sMeadsy 0.025 1y n). [1depval
EAC(oIhg aboge pesullts guar 1P0 nj st es |ar eg.ghownl i n Biogylioera4
L{f‘g?” C-F 0.571 0357 0214 -0.180, 0.608
hr/mL) D-F 0.363 0.357 0.006 -0.403.0.414
E-F 1.112 0.357 0.755 0.353, 1.157
E-B 1.112 0.714 0.398 0.011, 0.784
C-A 0.571 0.447 0.124 -0.337, 0.585
C-D 0571 0.363 0.208 0.196, 0.613
B-D 0.714 0.363 0.352 -0.045, 0.748
E-A 1.112 0.447 ~ 0.665 0.195,1.135
E-C 1.112 0.571 0.541 0.149, 0.933
Emax B-F 0.357 0.163 0.194 0.104, 0.284
(IU/ml) C-F 0.220 0.163 0.057 -0.033, 0.146
D-F 0.128 0.163 -0.035 -0.125, 0.054
E-F 0.416 0.163 0.253 0.163, 0.342
E-B 0.416 0.357 0.059 -0.031, 0.148
C-A 0.220 0.043 0.177 0.088, 0.267
C-D 0.220 0.128 0.092 0.002,0.182
B-D 0.357 0.128 0229 0.140,0.319
E-A 0.416 0.043 0.373 0.284, 0.463
E-C 0416 0.220 0.196 0.106, 0.286

[187] As shown in Table 27 and Figure 17, the highest mean concentrations of
anti-factor I1a occurred in the following descending order: soft gelatin capsule 1:2.5 ratio
(Treatment Arm E), soft gelatin capsule 1:1 ratio (Treatment Arm B), tablet 1:2.5 ratio

(Treatment Arm C), liquid SNAC/Heparin dose (Treatment Arm F), tablet 1:1 ratio (Treatment
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-77 WO 2005/ 107773 PCT/ US2005/ 016012 Table 28 Pl asma
anti-Factor |la Pharmacodynam c Paraneters Treat nent
w1017 M Tmax, hr EAUC (0- EAUC (0-inf), PECHUS2005/016012
(Standard (Median last), (I1U* (IU* hr/mn)
Devi ati on) Range)* hr/mL) (Standard (Standard
Devi ation) Deviation) A 0.04 0.50 0.262 0.324 (0.04)
(0.25-8.00) (0.261) (0.236) B 0.36 0.75 0.714 0.905
Arm D), @n@ the( SNAQ-cbnG0) dds6 (TiédimenOAT8H)). The(n@Badd.id Doth Mmfi6factor I1a
' 0.715 0.13 (0.50-1.00) (0.391) (0.411) D 0.13 0.50

and anti-GacBE K DmédiBcorRedPat{fds s %[QQim{a%l 8 Wmdshi e hvithEh® sd![? gelatin
0.75 1.116 1.511 0.34 (0.50-1.00) (1.167) (1.214)

e (354 ﬁﬁ?%ﬁf‘@e%éﬁ%%%ﬂs%ﬁ EE) sy o

liquid rei?e?ences dose.

[188] Shown in Table 29, based on'a 90% confidence interval around the
difference for antifactor Ila resulis under a Least Squares Means Analysis, the formulation
showing statistically significant differences for EAUC(0-last) were the capsule 1:2.5 ratio
(Treatment Arm E) to the SNAC control dose (Treatment Arm A), the liquid reference dose (F
and the tablet 1:2. ratio (Treatmenf Arm C). The formulation comparisons showing statistically
significant differences for Emax were as follows: capsule and tablet 1:2.5 ratio (Treatment Arms
E and C) to SNAC control dose (Treatment Arm A), capsule 1:2.5 and 1:1 ratios (Treatment
Arms E and B) to liquid reference dose (Treatment arm F), capsule 1:2.5 ratio (Treatment Arm
E) to tablet 1:2.5 ratio (Treatment Arm C) capsule 1:1 ratio (Treatment Arm B) to tablet 1:1 ratio
(Treatment Arm D) and tablet 1:2.5 ratio (Treatment Arm C) to tablet 1:1 ratio (Treatment Arm

D).
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Anti-Factor I|la Pharmacodynanm ¢ Anal ysis Vari abl e
Conparision Test (LS Reference (LS Difference 90%
w@omsileente Means) Means) Interval EAC(0- B PCFHUS2003d16012

0.357 0.357 -0.029, 0.744 LAST) C- F 0.571 0.357
0.214 -0.180, 0.608 (lU hr/m) D - F 0.363 0.357
0.006 -0.403.0.414 E - F 1.112 0.357 0.755 0. 353,
1.157 E - B 1.112 0.714 0.398 0.011, 0.784 C - A
0.571 0.447 0.124 -0.337, 0.585 C - D O0.571 0.363
0.208 -0.196, 0.613 B - D 0.714 6.363 0.352 -0.045,
0.748 E - A 1.112 0.44771Qb68686 0.195, 1.135 E - C
1.112 0.571 0.541 0.149, 0.933 Enmax B - F 0.357 0.163
0.194 0.104Ap8. %&)I‘)&ilﬁégﬂlacs}lcelgal.ﬂ?%ﬁjﬂlﬂ)63 0.057
-0.033, 0. 1465 o pikodgsisp 125, 0. 054
E - F 0.416 O:. 3, 0.342 £ B 0.416
—O0 357 0-059—0-031—0-3148—C A-6—220—0-043 0314
Timg, 088, 0.267 C - D 0.220 OTIQ@HIQII‘O@IZHO 002 O 182 B
(minutesp (. 357,0. 128 0. £29 U 140, 0319 — AT 0043
0.373 0 4, 0.463" E -1 C 0.7416 . 220-0. 194 0.1 6, F
-10. 28§ BLQ ‘BLQ BLQ BLQ BLQ BLQ
0 BLQ BLQ BLQ BLQ BLQ BLQ
15 BLQ BLQ 0.11 0.06 0.07 0.11
(0.07) (0.04) (0.04) (0.08)
30 BLQ -0.34 0.19 0.10 0.31 0.16
(0.28) (0.14) (0.07) (0.22) (0.16)
45 BLQ 0.32 0.21 0.10 0.42 0.16
(0.22) (0.18) (0.10) (0.33) (0.17)
60 BLQ 0.28 0.21 BLQ 0.42 0.16
(0.20) (0.18) (0.36) (0.19)
90 BLQ -0.17 0.13 BLQ 0.31 0.12
(0.14) (0.12) (0.31) (0.17)
120 BLQ 0.11 0.09 BLQ 0.23 0.09
(0.11) (0.08) (0.24) (0.13)
480 BLQ BLQ BLQ BLQ BLQ BLQ

" Mean values below 0.05 IU/mL are denoted as below the limit of quantlﬁcatlon (BLQ). For
statistical purposes, individual values below the limit of quantification (BLQ) were set to 0.025

IU/ml.

[189] These results are shown in Figure 18.
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[187] As shown in Table 27 and Figure 17,

mean concentrations of anti-factor
wo ed0s500d7my descendi ng order:
(Treatnment Arm E),
ratio (Treatnent Arm B),

(Treatnment Arm Q) ,
tablet 1:1 ratio (Treatnent
PCT/ US2005/ 016012 Ar m Dfabladd t he SNAC contr ol
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(0.394)
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Anti - Factor Xa Plasma Concentrations (IU nL)

(Standard Devi ation shown in parenthesis) Tine
wae@atnemsms Arm (mnutes) AB C DEF -10 BLQ@CT/BEIQ05/016012
BLQ BLQ BLQ BLQ 0 BLQ BLQ BLQ BLQ BLQ BLQ 15 BLQ BLQ

0.11 0.06 0.07 0.11 (0.07) (0.04) (0.04) (0.08) 30
BLQ. 0.34 0.19 0.10 0.31 0.16 (0.28) (0.14) (0.07)
(0.22) (0.16) 45 BLQ 0.32 0.21 0.10 0.42 0.16 (0.22)
(0.18) (0.10) (0.33) (0.17) 60 BLQ 0.28 0.21 BLQ 0.42
0.16 (0.20) (0.18) (0.36) (0.19) 90 BLQ . 0.17 0.13
BLQ 0.31 0.12 (0.14) q ) (0.31) (0.17) 120 BLQ
0.11 0.09 BLQ 0.23 0. £490.11) (0.08) (0.24) (0.13)
480 BLQ BLQ C Q BLQ » Mean val ues bel ow 0. 05

U L are derroted < of quantification
—BEQ—Ter——stati-sttept—purposes, ingividual—values
Variablp || oviQurRETISqnN] | Te‘ﬁ(lefu hRefernesdL S Mrappl Biffpspe s ep0% Gonfidence
0.025 1Un. [MIPs)These results ardg shown in Fi giffeeval

gacol8| -&.F " 0383 0.338 . 0,045 -0.148, 0.238
L(ZI*SP C-F 0.274 0338 -0.064 -0.261, 0.133
hr/mL) D-F 0.102 0.338 -0.236 -0.449, -0.024

E-F 0.877 0.338 0.538 0.334,0.743
E-B 0.877 0.338 0.493 0.301, 0.686

C-A 0.274 0.197 0.077 -0.469, 0.623

C-D 0274 0.102 0.172 -0.029, 0.373

B-D 0.383 0.102 0.281 0.083, 0.480

E-A 0.877 0.197 0.680 0.131,1.228

E-C 0.877 0.274 0.603 0.406, 0.800

Emax B-F 0.377 0.175 0.202 0.098, 0.306
(IU/ml) C-F 0.224 0.175 0.049 -0.055, 0.153
D-F 0.106 0.175 -0.069 -0.173, 0.035

E-F 0.443 0.175 0.268 0.164, 0.372

E-B 0.443 0377 0.066 -0.038, 0.170

C-A 0.224 0.005 - 0219 0.115, 0.323

C-D 0.224 0.106 0.118 0.014, 0.222

B-D 0.377 0.106 0271 0.167,0.375

E-A 0.443 0.005 0438 0.334, 0.542

E-C 0.443 0.224 1 0219 0.115, 0.323

[190] As shown in Table 30 and Figure 18, the highest mean concentrations of
anti-factor Xa occurred in the following descending order: soft gelatin capsule 1:2.5 ratio
(Treatment Arm E), soft gelatin capsule 1:1 ratio (Treatment Arm B), tablet 1:2.5 ratio

(Treatment Arm C), liquid SNAC/Heparin dose (Treatment Arm F), tablet 1:1 ratio (Treatment
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WD 2005/ 107773 PCT/ US2005/ 016012 Table 31 Pl asma

anti - Factor Xa Pharnacodynam c Paraneters Treat nent
wEemg/1077max, hr EAUC (0- EAUC (0- Arm I U m ( Mecii/as2005/016012

last), (U inf), (IU (Standard range) * hr/nL) hr/nlL)

Devi ation) (Standard (Standard Deviation) Deviation)

A 0.00 2.00 0.048 0.258 0.02 (2.00-2.00) B 0.38 0.50

0.383 0.689 0.30 (0.50-1.00) (0.295) (0.626) C 0.22

Arm D), £hdtbe BN2AB céhthd dodd. (TeeaffleArin B)) ThO intdehpe [larfi2faptor Ma mean
0.11 0.50 1.162 0.297 0.10 (0.25-1.00) (0.145) .-

e84 fy Oy g et BB A3 i

i 057 kR0 L R AR s o

Phar {Bifdﬁgs%mo% a%% Xostiff'dence interval around the difference for anti-factor
Xa results under a Least Squares Means analysis, the formulation comparisons showing
statistically significant differences for EAUC(0-last), the formulation comparisons showing
statistically significant differences where soft gelatin capsule 1:2.5 ratio (E) to SNAC control
dose (A), capsule 1:2.5 ratio (E) ;co the liquid reference does (F), capsule 1:2.5 ratio (E) to
capsule 1:1 ratio (B), tablet 1:2.5 ratio (C) to tablet 1:1 ratio (D), capsule 1:2.5 ratio (E) to the
tablet 1:2.5 ratio (C), and capsule 1:1 ratio (B) to tablet 1:1 ratio (D). The formulation
comparisons showing statistically significant differences for Emax were as follows: soft gelatin
capsule 1:2.5 ratio (E) and tablet 1:2.5 ratio (C) to SNAC control dose (A), capsule 1:2.5 and 1:1
ratios (E and B) to liquid reference dose (F), tablet 1:2.5 ratio (C) to tablet 1:1 ratio (D), capsule

1:2.5 ratio (E) to tablet 1:2.5 ratio (C), and capsule 1:1 ratio (B) to tablet 1:1 ratio (D).
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Vari abl e Conpari son Test (LS Reference (LS Means)
Di fference 90% Confi dence Means) Interval EAC(0- B -
wWOo2®5383790. 338 0. 045 -0.148, 0.238 LAST) C - FCODU045/016012

0.338 -0.064 -0.261, 0.133 (lIU hr/nL) D - F 0.102
0.338 -0.236 -0.449, -0.024 E - F 0.877 0.338 0.538
0.334, 0.743 E - B 0.877 0.338 0.493 0.301, 0.686 C
- A 0.274 0'.197 0.077 -0.469, 0.623 C - D 0.274
0.102 0.172 -0.029, 0.37Babl®33 D 0.383 0.102 0. 281
0.083, 0.480 E - A 0.877 0.197 0.680 0.131, 1.228 E
- C 0.877 0. PlAnQ SHEC PhédffacokinSROPEaR%tcR - F 0. 377
0.175 0.202 0.098, 0.306 (IUnl) C- F 0.224 0.175
. 9 0. 05 0. 15 - ; 070690 173;
Tre “’8"8 SCHEX bT ?&43%%?5 @fg&b 1635/1;5,0. 3¥sl g g | VZF
Ay’ 4)3 g/l 7 ohpeg - dashas C L/hp |o2pdip] obs | (L)
0.219 @Di15 (%D)s'zsng*(br/mll: og*hpianlg ;(SE)O 118 0.p18D) | (SD)
0.222 B - |D 0.377 @SBpe6 . Z(SE)O 167 0.375 EH- A
02 00504380334 .542 443024
Ao, 2195%731115, 0@5.0323521%%] A§4&wan22?}31aﬂl4§030 drtp | 497.5
Fi gui@298) |t 629%2051)u o653-8 el 68bB e n(ala)i |dAs385) | (0.33) | (207.0)
B | 3041.7 | 0.50 | 2261.17 | 2293.28 | 230.0 | 0.8311 | 1.21 | 417.0
(1105.7) | (0.25- | (563.76) | (561.78) | (55.3) | (0.7110) | (0.52) | (229.1)
1.00)
C 64633 | 0.25 | 5887.55 | 5977.66 | 206.4 | 0.4820 | 1.55 | 475.2
(4252.6) | (0.25- | (2079.82) | (2056.15) | (46.9) | (0.1371) | (0.45) | (213.6)
1.00)
D 2481.3 | 025 | 1967.73 | 2002.92 | 260.1 | 0.7755 | 1.35 | 519.2
(1104.0) | (0.25- | (421.50) | (418.81) | (55.6) | (0.7636) | (0.61) | (311.4)
0.50)
E 6539.7 | 0.50 | 5913.98 | 5954.53 | 204.0 | 0.5953 | 1.19 | 351.1
(3804.8) | (0.25- | (1641.69) | (1633.97) | (44.6) | (0.0861) | (0.17) | (95.1)
1.00)
F 14254.0 | 025 | 13052.1 | 13162.6 | 2055 | 0.6112 | 1.19 | 361.1
(7153.3) | (0.25- | (4554.21) | (4541.42) | (67.7) | (0.1258) | (0.29) | (181.2)
1.00) :

[192] Plasma SNAC concentrations up to 8 hours and 2 hours after

administration are shown in Figures 19 and 20, respectively

[193] In each marker of anti-coagulant activity, capsule formulations produced
greater anti-coagulant effect than a similar dose in a tablet formation or the liquid reference dose
(90,000 units/2430 mg). In capsule formulations, mean maximum anti-factor Xa concentrations

were relatively similar in the 1:1 and 1:2.5 ratio dose groups, at 0.38 and 0.44 IU/mL,
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anti-factor Xa occurred in the foll ow ng descendi ng
order: soft gelatin capsule 1:2.5 ratio (Treatnent
wWeRsH)77750ft gel atin capsule 1:1 ratio (Treat PERUSAOFN16012

B), tablet 1:2.5 ratio (Treatnment A’bomC), liquid

SNAC/ Heparin dose (Treatnment ArmF), tablet 1:1 ratio

(Treatment -83 WD 2005/107773 PCT/ US2005/ 016012 Arm

D), and the SNAC control dose (Treatnment Arm A). The
respectivélfic Heag@eer DAHO valieadi the saae desrgrouprgen 3 4 8§ H& hr/mL,

approximately 2 tinmes higher with the soft gelatin

respectw&?ﬁﬁﬁit&t 2he5105§ér| durdtidanf efkdtdbidieedin2hd 112abtatib dasglgroup.
proxi mately 2.5 tines higher than with the liquid

r ef el:l@ﬁf e’fh@&%ﬁégel%ﬁ?%hl?@?ﬁﬂu% 2P Y18 apherenag values than the
inte aroun ence for anti-factor
er a Least Squares Means anal ysi s, the

tabletan‘ilb‘i"}’r‘él& “ga(ri'f *®dnpari sons showi ng statisti cal ly
f t diff 0- 1| ast h
evon fugant S 1TCrences, Lor Ao Tl ot b e s

significant differences where soft gelatin capsule

control ddse? .48l tregtinenis Fyere wekbtgderated byrthe sulwg% (A), capsule
1:2.5 ratio (E) to the liquid reference does (F),
capsule 1:2.5 ratio (E) to capsule 1:1 ratio (B),
tablet 1:2.5 ratio (C) to tablet 1:1 ratio (D),
capsule 1:2.5 ratio (E)Extagl%!ags tablet 1:2.5 ratio

(©, and capsule-1:1 ratio to tablet 1:1 ratio

(D). 1-6?5 fS?:Ft?é afth 'cAfbulds ‘B%g% ?M%ﬁnﬁﬁﬁ%snéhown in Tables 35a and

st at Si gnl I cant ferences for Emax were as

35b werg pgspaé\?lg Ti)_f _eEPr? ésltz%ecf’ 8%@1 C%,ﬁetxé%{t ab k&l&?&%

capsule 1:2.5 and 1:1 ratios (E and B) to liquid
reference dose (F), tablet 1:2.5 ratio (C) to tablet
1:1 ratio (D), capsule 1:2.5 ratio (E) to tablet
1:2.5 ratio (C), and capsule 1:1 ratio (B) to tablet
1:1 ratio (D). -84 WD 2005/107773 PCT/ US2005/ 016012
Tabl e 33 Pl asma SNAC Phar macoki netic Paraneters
Treat ment Cmax, Tmax, AUC (0- AUC (0- CL/F, KeL t112,
VZ/ F
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Armng/m hr last), inf),
(SD) ng*hr/m ng*hr/m (

L/hr (2 z) (hr) hr (L)
(SD) (SD) A

SD) (SD) (SD)

(SD)

WG 2003147703 50 5239. 74 5448. 01 227.3 0.4903 1. 50P@BVSEH05/016012

(2293.9) (0. 25-
(0.33) (207.0)
230.0 0.8311 1.21 417.0
(561.78) (55.3) (0.7110)
6463.3 0.25 5887.55 5977.
(4252.6) (0.25- (2079.82)
(0. 45) (213.6)

1.00) DPARls 0.25 1967.
260.1 0.7755 1.35 519.2 " (1104.0) (0. 25-

(1105.7) (0. 25-

(0.52) (229.1)

66 206.4 0.4820
(205. 6. 15) (46.

1
1

(1615.83) (1604.81) (61.2) (0.1395)
2.00) B 3041.7 0.50 2261.17 2293. 28
(563. 76)

.00) C

.55 475.2
9) (0.1371)
73 2002. 92

(421. 50)

(418 8L) (55-6) (0-7636)

6539. Fampsmenio13. 98 5954,

(0 61) (31t 4y

53 20Bg/6ensulso53

0
1

f@ efstqapiule weight

(3804.8) (0.25- (1641.69) (1633.97) (44.6)|(0.0861)
SNAC 505 &' _6112'1 18 3611|7153 3008 26 (Hssa 21703
Heparin{ 63 03P (B1000uli@) 1258)| (0- 29261181.2) 1.00) [ 2198
Polyethyiene6lycalHilh gt @HG 300)ar § shown40hTEi gures| 19 and 3262
Copm 1LV LT T SO o B A PO g
Purified Water, USP 81.99 7.00
Soybean Oil, USP Super Refined 1.17 0.10
Polysorbate 80 2.34 0.24
Total weight 1,170.00 100
Table 35b
Components mg/capsule | % of capsule
weight
SNAC 250.0 21.37
Heparin Sodium, USP (25,000 Units) | 267.86 22.89
Polyethylene Glycol 300, NF (PEG 300) 405.00 34.62
Capmul® PG8 164.00 14.02
Purified Water, USP 81.99 7.00
Soybean Oil, USP Super Refined 1.15 0.10
Total weight 1,170.00 100
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greater anti-coagulant effect than a simlar dose in a

tablet formation or the liquid reference dose (90,000
waoeosap2480 ng). I n capsul e fornul ati ons, neanPCEKE005016012

anti-factor Xa concentrations were relatively simlar

inthe 1:1 and 1:2.5 rati o dose groups, at 0.38 and

0.44 11U L, -85 WD 2005/107773 PCT/ US2005/ 016012

respectively. However EAUC val ues in the sanme dose

gr oup$97je Fer theIBrnamidtiéh Bctibchin/Tuble 35agBplgsdrbate 89 was added

illustrating the longer duration of effect observed in

along withPropyRnd glyasli rﬁoxﬂﬂ&@‘yﬂfc@ ified Qdler, ¥ s&Phdan @il 1ﬁttheﬂsta1nless steal
capsul e produced 2 to ol d hi gher Emax val ues than

containef, R8d hEﬁ&QinecBatavVéi thillgy 'tlgo{@:{ L drhﬁf‘@ltﬁ $9%ko sh @ﬂ%&% C(;mg a

anti - coagul ation activity was nonst rat ed

heparin }é:agﬁél ig,c Fegs th% I1 0d ?rﬁ@r%r? %&8] g nglj’reéae? tgl?s'pgﬁs&}trblsnuﬁl?% gormulatlon

JU o T (TR -

except as indicated beI ow. -86 WD 2005/107773

<180 mP@F)'SUSZOOS/ 016012 Tabl e 35a Conponent ng/ capsul e % of
capsul e wei ght SNAC 250.00 21.37 Heparin Sodium USP
(15, QUEBJuriotrs¥pa6the fBrn2dadéh inRably 86hyRodysert@ty 80 iva8 a6t added
NF (PEG 300) 402.70 34.42 Capnmul (r) P& 164.00 14.02

with PolﬁRkt?ylémegglyM&t(EEG) BISER, F8dpyAehe/glPEd] nRBgRafd (Caphal® BORE burified
ef i ne .
water, and soybean oil. Also, the heparin was milled Wlth a # 80 mesh screen and the suspension

was not milled through the colloid mill. The particle size comparison of the formulation of table

35a and table 35b set forth below in table 36
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Pol ysorbate 80 2.34 0.24 Total weight 1,170.00 100

Tabl e 35b Conponents ng/capsul e % of capsule weight
wWENAS1@B® 0 21. 37 Heparin Sodi um USP (25, 000PCRUSEP5/016012

267.86 22.89 Pol yethylene dycol 300, NF (PEG 300)

405.00 34.62 Capmul (r) PG 164.00 14.02 Purified

Water, USP 81'.99 7.00 Soybean Ql, USP Super Refined

1.15 0.10 Total weight 1,170.00 100 -87 WO

2005/ 107773 PCT/ US2005/ @helds [ 197] For the

formul ati on described in Table 35a, Polysorbate 80 was

added plqfige $izb haé%rﬁpﬁoeﬁ%u&wﬁg% TABRS B3R AKUFSH.

purlfled vvater and soybean oil in the stainless steal

container;—and repartT it hat—was nitte lTII ougha pe

mbarticle th a # 140 fwsnldiondedabledSai ng aFomapatiemin Hie 350

MilledH%)%H icle size o less ﬂ?ﬂm ?Q Sm crons. Al SO, g ?nécr.oﬂs ,

ggregate suspepsion in ormul ati on dpQr‘rl

‘CS'

Suspenm&?j@ja@e@&_ﬁtﬁ&as m | | emhrgdtr ctg$0 MidvERO/ A| Fr yTarg€oki=disd microns
Grind Ga until the papirhieldhsSinfigal aggregatdp m CQO@ﬁucrbﬁﬁéintial
0 prepare the fornulation in table 3%b, Polyg
80 was not added wth Polyethyl ene gl yﬁdeB (fi Qpaggregate)

Propvl ene alvcol mnocaprvlate (Cannull(r
L4 pv) P4 T J \ T \ 7

purified water, and soybean oil. Also, the hepar| n

was mlled with a # 80 nesh screen and the suspension

was not nmilled throughBxampdeléoid mll. The particle

si ze conparison of the fornulation of table

[199] The disintegration of the soft gelatin capsules prepared as in Example 15

were determined in three different media, i.e. purified water, 0.1N HCI at pH 1.2 (Simulated
Gastric Fluid w/o pepsin) and 6.8 phosphate buffer (simulated intestinal fluid @ pH 6.8 (w/o
pancreatin) at 37 +/- 0.5 °C in a Vankel Disintegration Apparatus model # 35-1000 (Cary, North

Carolina) equipped with a Model 65-2000 Heater Circulator The results are shown below.

Table 37

Disintegration Data

Disintegration Media - Formulation in Table 35a Formulation in Table 35b
Simulated Gastric Fluid @ pH 6 minutes and 15 seconds 4 mins and 31 seconds
1.2 (w/o pepsin)

Simulated Intestinal Fluid @ Not Determined 5 mins and 14 seconds
pH 6.8 (w/o pancreatin) ‘
Purified Water Not Determined 4 mins and 57 seconds

[200] Dissolution profiles for the above two formulations were obtained in a

phosphate buffer having pH of 6.8 37 +/- 0.5 °C (Simulated Intestinal Fluid) in the above Vankel
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35a and table 35b set forth belowin table 36 -88 WO

2005/ 107773 PCT/ US2005/ 016012 Table 36 Particle Size
wa@l2108/167073 For mul ati ons in Tabl es 35a and 35b Pee1/U81085/016012

Forrmul ation in Table 35a Formul ation in Table 35b

MIlled Heparin < 100 mcrons . < 180 m crons

Suspensi on (Based on the Target: <=180 m crons Target:

<=180 microns Gind Gauge) 80 mcrons (initial

A S s £ L, 4 PO g i i3

. disintegration af the sofi.qge ' |

shown in {82 B8 Bor e Fotfiachiaha T TRRRISE e MR Hgure 22
nedia, i.e. purified water, O.IN HO at pH 1.2
(Simulated Gastric Fled 1 epsin) and 6.8
phosphate buffer (sinulated intestinal fluid @Ip 6.8
(W ol20phnSefe gelpiiy capsulpy haying thesformylatigps\ghawa|in Table 352 and 35D,
Di sintegrati on Apparatus nodel # 35-1000 (Cary, North

prepared @adastiiba) indyaipdets wetdrdmiMsteld t63-Bo@les Meaghing about 8 kg. The
q r pul ator The results are shown bel ow. Table 37

dogs werb¥a3telag Wadtd ReLurPptisr 1ol dobib agd fdddonasiettirfedabiontid hburs after dosing
in Tabl e 35a Fornmul ation 1n Table 35b Si nmul at ed

of the sol%sése[ecklgdﬁgz{g‘éit% \%'f@li@rw&qgie AR o Pe SEAAN P hdnd! AfieBRase of

0 pepsin) Sinulated Intestinal

the dosa%ﬁ%ﬂ&%@?érg??%ie rogﬂlgsqg wgte{n ng‘ acﬁﬂglis:lfgfeé &G %Sorapéﬂvﬁy & facilitate

swallowing. Following delivery, the oral cavity was inspected to ensure that the solid was
swallowed. The study was conducted in cross-over fashion with a one week wash-out period.

[202] Antifactor Xa was measured over a period of about 240 minutes after
administration from plasma samples obtained from the jugular, cephalic, or saphenous veins.
Sampling points are rotated.

[203] The results were averaged and are shown in are shown in Figure 23.

Example 18

[204] Soft gelatin capsule having the formulation shown in Table 35a and 35b,
prepared as described in Example 15 were administered to 4 Rhesus monkeys (1
capsule/monkey) by the following procedure.

[205] Rhesus monkeys weighing between 5.3 and 6.9 kg were fasted overnight
before the experiments and food was returned about 6 hours after dosing of the solid. Each
dosage form was delivered to the rear of the mouth using a dosing tune. After release of the

dosage form, 5 ml of reverse osmosis water was administered into the oral cavity to facilitate
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Purified Water Not Determ ned 4 mns and 57 seconds
[200] Dissolution profiles for the above two

wo e0osbEr3 ons were obtained in a phosphate bubdBDS2005/016012
having pH of 6.8 37 +/- 0.5 C (Sinulated Intestina
Fluid) in the above Vankel -89 WO 2005/107773
PCT/ US2005/ 016012 Di sintegration Apparatus at 75 RPM
The results for the Formulati on shown in Table 35a is

swallowirﬁ{'I Edllowing-ddivesy, &k ordN@vitg $ak inshevted toenkure thit alid wibid was
shown in Table 35b is shown in Figure 22. Exanple 17

swallowed 2 9% sm@d %yag St GRRRIL RS F2RNILA WithHorleO B idshBRtSperiod.
shown 1 n” Tabl b

e 3ba and 35b, prepared as described in
Exa 1 [.e mni ster 4 hehi:
abodr?8) A5G AT P obh o periSaRE Foout R Rtes afer
.. prior to dosing and food was returned about 4 hours
administrgfQ%er dosing of- the solid. Each dosage form was
delivered to the rear of the nouth by hand. After
r el ef28@] oFhe repdtsonera geerpgrdandsrgghoym ipdgre é4osnosi s
wat er was adm nistered into the oral cavity to
facilitate swallow ng. Follow ng delivery, the oral
cavity was inspected to ensure that the solid was

swal | owed. The study wggaggﬁgywted in cross-over
fashion with a one week wash-out period. [202]

Anti (2@@} % o%?el%?cdﬂ%ﬁﬁy h&En QUR foRn R drR Eh&km &P PHBle 349 and 35b,

m nutes afte admnistration from plasma sanpl es

obt ai ned. .f rom t he. j I . [ :
preparc SEA QUSRI AL B8Rl Ll SFRBRRPY S goson
.were averaged and . are_shown in are.shown.i i gure 23.
study witl2 gip Vel &/ 3008 Poris-« Taro o 1% B SR IR ﬁ@é{%@’e experiment
formul ati on shown in Tabl e 35a and_35b prepared as
and food tas eetinmed abent Rk after Josing theaahd.nFaghedasags form gered to
nonkeys (1 capsul e/ nonkey) by the foll ow ng '
the rear off (ecacuth @sing 2G50 greAdisr rabrakeySthevdogige figrnh Stmkefireerse osmosis
and 6.9 kg were fasted overni ght

water was administered into the oral cavity to facilitate swallowing. Following delivery, the oral
cavity was inspected to ensure that the solid was swallowed.

[209] Antifactor Xa activity was measured over a period of about 360 minutes.

The results are set forth in the table 38 below:
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before the experinments and food was returned about 6
hours after dosing of the solid. Each dosage form was
waledosaeresl to the rear of the nouth using a doRCTYS2005/016012
tune. After release of the dosage form 5 nl of

reverse osnosis water was adm nistered into the oral
cavity to facilitate -90 WO 2005/ 107773

PCT/ US2005/ 016012 swal | owi ng. Fol | owi ng delivery, the
oral cavity was inspectefalle3gnsure that the solid was
swal | owed. The study was conducted in crossover

fashion wth Anﬁ%tWPﬁ@ﬁﬁQéﬂkuP&{c'l@&u 208]

Antifactor Xa was measured over a perio of about 400

Statisticsa

i nuleb after—adnmi_stratifon: 07 —Tfhe—results

mglation & sholpe e T bt g E:Ebipclast

i n Figurlem4.
| ati ons sho

Soft |gel atin capsul es having (Hénflgr mj
Tabl @ %b, prepared as Scrijbed Exanpl e
3?%132'? lfg a cr%@g over

er & Adnt hi gt er e to 4 [beaq in 104

deS| gn Tﬁﬂygiya wijt h aB)ne vveek wagout perlgx@lg The

£ ad bhaof.o
—wetrerfastea—overitt glu DEeT-6f QV“Q"'

+hn nt
was I et TabdedSabaout 2 Gours

afté)r34@03| ng t héo. Qol i dl.
Fach|d or i Was (el i vared The Tear-qQf Th
mout b Siaﬁﬂ%?,%a 1l g Af tle rL?Ea of t%%8dosaqe

Meah 0" M

51“5[;169{;.& reverse osnogi s ovRtser s aghrkni st
he-oral r‘:\llf\]l tofadilit ||n\Mnr1

nt
SDFol I ()WT@leéﬁa very, the orgl @Bty was |51.@pect ed to51.0

%C gsg: bt |t‘?q’?§/3 ?rgialsar \ggso; \g?u Ifﬁr | 0;43?1 @ghlt T ggbor 56.0

Belofe THIT 2?’32'/ \@v77a ter E0s, diaarOTani b 208

Ant i { acTable Xsb Phar maa®ki netji ¢ Bemul t s 50.0 32.8

Table 35b C 0.260 60.0 7.70

Table 35b D 0.370 30.0 28.9

Mean ~ Table 35b 0.350 47.5 19.5

SD Table 35b 0.105 12.6 13.1

% CV Table 35b 30.0 26.5 67.2
[210] The average Antifactor Xa concentrations over 240 minutes is shown in

Figure 25.

Example 20

[211] Soft gelatin capsules having the formulations shown in Table 35a and 35b,

prepared as described in Example 15, were administered to 4 Rhesus Monkeys in across-over

design study with a one week washout period. The monkeys were fasted overnight before the

experiment and food was returned about 2 hours after dosing the solid. Each dosage form was

delivered to the rear of the mouth using a pill gun. After release of the dosage form, 5 ml of
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Statistics Fornulation Dog Crax tmax (mn) AUC ast
(1Wm) Table 35a A 1.03 50.0 104 Table 35a B 1.08
wGe08/10775 Table 35a C 0.340 40.0 20.8 Tabl ePGBHESI05/016012

1.21 50.0 143 Mean Table 35a 0.915 47.5 91.2 SD Table

35a 0.391 5.00 51.0 %CV Table 35a 42.7 10.5 56.0

Tabl e 35b A 0.280 50.0 8.80 Table 35b B 0.490 50.0

32.8 Table 35b C 0.260 60.0 7.70 Table 35b D 0.370

reverse ogQogs 1@ted Wils admitdbtered b the @aDcaAity o kidilfate SWallowing. FoHowing

0.105 12.6 13.1 %CV Table 35b 30.0 26.5 67.2 [210]

delivery, Thweoralervitgevaliifispbae & en¥aredRRAROSIIRE WA Svalb@ed 240
mnutes is shown in Figure 25. Exanple 20 [211] Soft

gel ajin] caps i | : ) :
Tablte 3éa angdcﬁg,t@%g?g%g{&ggi e%é%?@ﬁ%ﬁ%&‘%?g’w@%% F% minutes.
I ey gi to. 4 Rhesus Monkeys in
Theresulgéadrg\ggc_fgx&gr éi‘%lg%gg?lﬁgy with a one week washout
peri od. The nonkeys were fasted overni ght before the
experiment and food was returned about 2 hours after
dosing the solid. Each dosage formwas delivered to
the rear of the nmouth using a pill gun. After rel ease
of the dosage form 5 m of
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-92 WO 2005/ 107773 PCT/ US2005/ 016012 reverse osnosi s
wat er was adm nistered into the oral cavity to
wo 2051101723 e swal | owi ng. Fol l owi ng delivery, tPET/OSRD5/016012
cavity was inspected to ensure that the solid was
swal  owed. [212] Antifactor Xa activity was neasured
over a period of about 360 mnutes. The results are
set forth in the table 38 below. -93 WO 2005/107773
PCT/ US2005/ 016012 Tabl e #ti factor Xa
Phar macoki netic Results Statistics Formul ati on Monkey

Gt max (b A5t plydehicherif 804352 A 0810

50.0 144 Tab 810 90.0 182 Table 35a C 2.60

Statistes 25| Forgulsion b Yamikey 354 0 %gafa!“:;%%m A ECu
35a [71.7 43.9 7.3 Table 35b AUmEI0 90. o 54.3 Tabl e
Tabl b JBBIO8. 980 007 152 neall*Hibl & |ash 1'da ad o 144
255 | Table 35a B " 0.810 90.0 182

Table35a |  C 2.60 120 509

Table 35a D 0.790 50.0 152

Mean Table 35a 1.25 77.5 247
SD Table 35a 0.898 34.0 176
% CV Table 35a 71.7 439 71.3
Table 35b A 0.570 90.0 543

Table 35b B 0.520 90.0 53.1

Table 35b C 3.70 90.0 760

Table 35b D 0.930 90.0 152

Mean Table 35b 1.43 90.0 255
SD Table 35b |, 1.52 0 340
% CV Table 35b 107 0 133

[213] The above-mentioned patents, applications, test methods, and publications
are hereby incorporated by reference in their entirety.

[214] Many variétions of the present invention will suggest themselves to those
skilled in the art in light of the above detailed description. All such obvious variations are within

the fully intended scope of the appended claims.
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SD Table 35b 1.52 0 340 % CV Table 35b 107 0 133
[213] The above-nenti oned patents, applications, test
woreiokoes73 and publications are hereby incorporP@r/Es200y016012
reference in their entirety. [214] Many variations of
the present invention will suggest thenselves to those
skilled in the art in light of the above detail ed
description. Al such obvious variations are within
t he fuiMeyelaifi:ended scope of the appended clains. -94
WO 2005/ 107773 PCT/ US2005/ 016012 We claim 1. A solid
phar maceutical conposition conprising: (a) a delivery
agent; and (b) wetted heparin. 2. The solid

phar paceuti 8%@ N ek al . rein the

del i \rl}gry hasgfeﬂrinp ﬁ| S gﬁtgaggor%osgk-?% ﬁnipns R/ OH RL
wherein R, R2 and R4 are independently hydrogen,
“oH, - NR6F®, hgﬂggveeﬁYang:"(ﬁla al kyl, or Cl-C4 al koxy;

(b)  wetted heparin. '

2. The solid pharmaceutical composition of claim 1, wherein the delivery
agent is
R* 0
R® R® _OH
-
H O
R? OH
R
wherein

R, R% R, and R4’ are independently hydrogen, -OH, NR°R’, halogen, C;-C4
alkyl, or C;-C4 alkoxy;

R’ is a substitued or unsubstituted C,-Cig alkylene, substituted or unsubstituted
C,-Cj6 alkenylene, substituted or unsubstituted C;-C; alkyl(arylene), or substituted or
unsubstituted aryl(C,-C; alkylene); and

R® and R’ are independently hydrogen, oxygen, or C;-Cy alkyl.

3. The solid pharmaceutical composition of claim 2, wherein the delivery
agent is selected from N-(8-[2-hydroxybenzoyl]-amino)caprylic acid, N-(10-[2-

hydroxybenzoyl]amino)decanoic acid, 8-(N-2-hydroxy-5-chlorobenzoyl)aminocaprylic acid, 8-

-95.



R5 is a substitued or unsubstituted C2-Cl6 al kyl ene,
substituted or unsubstituted C2-Cl16 al kenyl ene,
W@ aesto17o3 ed or unsubstituted Cl1-Cl2 al kyl (ar yPEn®$2005016012

substituted or wunsubstituted aryl (Cl-Cl2 al kyl ene);

and R6 and R7 are independently hydrogen, oxygen, or

Cl-4. alkyl. 3. The solid pharnmaceutical conposition

of claim2, wherein the delivery agent is selected
-2.Hyd§crx?m-ure€ Berdbg I)&ﬁiﬂié@ip%fué Joi@-[[@)chips y1-hgdragytnzoyl)-

ydr oxybenzoyl an1no)decan0|c aci d,

ammo]bué&éf&\ﬁéd;gg%f%%gﬁggg&gg%%@ é&?%ﬁ&m&hﬁeﬁ%ﬂof 8

(N- 2- Hydr oxy- 4- nethoxybenzoyl)anlnocapryl|c aci d,
4-[(4-chloro, 2-hydroxybenzoyl)- am no] butanoic acid,

pharjrace ”m gs?)glg&h%jﬁa%%@&'l S?rﬁgnkstna ol DEGSA] 3 eﬁf@ein the delivery

m xt ur es e SO arnaceut 1
of ai.m.3 erein th ver [
agont is NY B RshirgiheBp BRI IFsniyr et B ety oG4plabid i
phar maceutically acceptable salt thereof. 5. The
thereof. soI i d pharmaceutical conposition of claim4, wherein
the delivery agent is nonosodi um
N-[ 8- (2- hydr oxybenzoyl ) am no] capryl ate. 6. The solid

phar maceuti cal conposition of claim4, where t he
del i #ery Thgsalid phgrmaceutical composition of claim 4, wherem the delivery

N- (10- [ 2- hydr oxybenzoyl ] am no) decanoi c acid, or a

agent is muim@sediaaUNi[8-42-hydesgemzayl)anisa]capryldter eof . 7. The
sol id pharmaceutical conposition of any of clains 1-6,
wherein the heparin in the wetted heparin-is sel ected
fromunfracti onated heparin, heparinoids, dernmatans,
chonglr oi t Thssolldpiiarmhceatita compbgtion higain 4, wheren thodelivery
mol ecul ar wei ght heparin, ultra [ow nolecular weight

agent is j\hﬁl RydréRfbeibosiilahfiso) B&lﬁh@féfamds ord Pﬁarﬁfahélﬂlcally acceptable salt
ar maceutl cal conp05|t| on of any of clains 1
£ vvher ein the

thereof.
7. The solid pharmaceutical composition of any of claims 1-6, wherein the

heparin in the wetted heparin is selected from unfractionated heparin, heparinoids, dermatans,

chondroitins, low molecular weight heparin, very low molecular weight heparin, ultra low

molecular weight heparin, and mixtures thereof.

8. The solid pharmaceutical composition of any of claims 1-6, wherein the

heparin in the wetted heparin is unfractionated heparin.

9. The solid pharmaceutical composition of any of claims 1-6, wherein the

heparin in the wetted heparin is low molecular weight heparin.
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heparin in the wetted heparin is unfractionated
heparin. 9. The solid pharmaceutical conposition of
w@roosa677¢3 ai ns 1- 6, wherein the heparin in theCTE$10881016012

heparin is | ow nol ecul ar wei ght heparin. -96 WO

2005/ 107773 PCT/ US2005/ 016012 . 10. The solid dosage

formof any of clains 1-6, wherein the heparin in the

wetted heparin is very |ow nol ecul ar wei ght heparin.

11. The sTh¢ sblphdssa@cuhiof ahy etuhiasi I-6,0mha@tinahy h&farin in the

clains 1-6, wherein the heparin in the wetted heparin
wettedhépﬁnH'lst‘féi‘yll&WIﬂHPéc%faHk&%'i HeRb, heparin. 12. The solid

har maceut i cal corrp05|%| on of any of clainms 1-11,
mhereln the ratio of the delivery agent to the
heparin (ng to USP heparin units) in the wetted

hepajin r ¢hg6sid ﬁﬁaﬁﬁh&gﬁéﬁl cdmpBsitiéh ofjeleﬁQiQ 1- é—%vherem the

The solid phar neiceuti cal conposition any of clains
r I nd wetted
e ST i LIRS,

phar maceuti cal conposition of any of clalns 1-13,
further conprising a geIIing agent. 15. The solid

phar paceuty cal,. of ~ cl ai
hor Ln- 1 e SRR #@%su&npe%ﬁ%sfn%g T 1211, wherein the
conprises a su ci ent ano of eI| ent .

ratio of t%i@é(eryga&epﬁ tﬁéﬁ%#aeptaﬁg (mg|to tlg&’)peagrgq] tlnl W@? dtheparln ranges
heparin. 16. The solid pharnmaceutical conposition of

from abouhl 20 to ahoait A09- 13 and 15, wherein the wetted heparin
conprises heparin and a wetting agent. -97 WO
2005/ 107773 PCT/ US2005/ 016012 17. The solid

pharmaceutical conposition of claim 16, wherein the
del i ¥&ry The solid pharmaceutical composition of any of claims 1-12, wherein the

the delivery agent and wetted heparin are gelled together.

14.  The solid pharmaceutical composition of any of claims 1-13, further

comprising a gelling agent.

15.  The solid pharmaceutical composition of any of claims 1-13, wherein the
solid pharmaceutical composition comprises a sufficient amount of delivery agent to cause

gelling of the delivery agent and wetted heparin.

16.  The solid pharmaceutical composition of any of claims 1-13 and 15,

wherein the wetted heparin comprises heparin and a wetting agent.
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agent is partially solubilized by the wetting agent.
18. A solid dosage formconprising the solid

w@basieroeut i cal conposition of any of the prepedUsmos5/016012
clainms. 19. The solid dosage formof claim 18, wherein
the solid dosage formis a tablet. 20. The solid
dosage formof claim 18, wherein the solid dosage form
is a capsule. 21. The solid dosage form of claim 20,

whergi.n the soliplasies@ecal eompdsticn deldim g% wiikioin the delivery
capsule. 22. Thé solid dosage form of claim 20,

. [ | ‘gfﬁﬁ rmis a hard gelatin
agentis pgg%gglsgl@g%ﬁ%ggso |1?g%§£?rmceuti cal conposition of

any of the preceding clains wherein the dosage of
heparin is greater than about 150, 000 N. 24. The
sol i g, pha zeul | %%i ' iR Gt [Jdsiti
t he gﬁds ag‘é@gf#&%%ggﬁrﬁlol S a Sgﬂlﬁ)[ H?Lgélb U ﬁhtlg%g&&ﬁi plésition of
150, 000 .U -98 WD 2005/107773 PCT/ US2005/ 016012 25.
any of therpreCeding ¢laiiSar rmceut i cal conposition of clai m 24
wherein the dosage of heparin is about 25,000 IUto
about 90,000 N. 26. The solid pharnmaceuti cal

conmpositi of. c] aim 25 erein,the do e hepar i
o o0t B B doppaR o bE el T povet 1901 dosBEP R o
phar maceuti cal conposition of claim26 wherein the

tablet. dosage of heparin is about 37,500 |U to about 75,000

I U. 28. The solid pharnmaceutical conposition of claim
27 wherein the dosage of

20.  The solid dosage form of claim 18, wherein the solid dosage form is a

capsule.

21.  The solid dosage form of claim 20, wherein the solid dosage form is a soft
gelatin capsule.

22.  The solid dosage form of claim 20, wherein the solid dosage form is a
hard gelatin capsule.

23.  The solid pharmaceutical composition of any of the preceding claims

wherein the dosage of heparin is greater than about 150, 000 IU.

24.  The solid pharmaceutical composition of claim 23 wherein the dosage of

heparin is about 15,000 IU to about 150,000 IU.
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heparin is about 37,500 11U 29. The solid

phar maceuti cal conposition of claim27 wherein the
waelowage77ed heparin i s about 40,000 |U. 30. TheCHUF1005/016012

pharmaceuti cal conposition of claim27 wherein the

dosage of heparin is about 50,000 IU. 31. The solid

phar maceuti cal conposition of claim27 wherein the

dosage of heparin is about 60,000 IU. 32. The solid

phar @aceutlihe adliCshupmatcukiosl compobidibiodlain 24 etherdiinthe dosage of

dosage of heparin is about 75,000 IU. -99 WO

hepann1399&&@@?)66%*?@116&&%@%6%6012 33. The solid

pharmaceutical conposition of clainms 1-32 wherein the
dosage of SNAC is |less than about 2.4 g. 34. The
solid pharnmaceutical conposition of claim 33 wherein

the Q@S ag qh@%oh%h@eu'ﬂ@ﬁ%oﬁ%@iﬁ%ﬁ @ Elagn 35 gvhel?én thERsage of

sol i d pharnmaceutTcal conposition of claim34 wherein

heparinlégﬁcl)tg%‘i‘)%lﬁ ?M%p'o%olrﬁss t han about 1.8 g. 36. The

nar macedtr ca conposi tion of claim 35 wherein
t he dosage of SNAC is less than about 1.2 g. 37. The
solid pharnmaceuti cal corrposi tion of claim 36 wherein

h h ab
ol ?92?3'5%38%%45 PSS ornan BR 3 bt ey sid B gosees of
. the d NAC i s Iess than about .9 g. 39. The
heparin ig gboy 35@9%&%&??‘5&5 0©8dHosi tion of claim 38 wherein

t he dosage of

28.  The solid pharmaceutical composition of claim 27 wherein the dosage of

heparin is about 37,500 1U.

29.  The solid pharmaceutical composition of claim 27 wherein the dosage of

heparin is about 40,000 IU.

30.  The solid pharmaceutical composition of claim 27 wherein the dosage of

i

heparin is about 50,000 IU.

31.  The solid pharmaceutical composition of claim 27 wherein the dosage of

heparin is about 60,000 IU.

32.  The solid pharmaceutical composition of claim 27 wherein the dosage of

heparin is about 75,000 IU.
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SNAC is |l ess than about .8 g. 40. The solid

phar maceuti cal conposition of claim39 wherein the
waelo®age77ad SNAC is | ess than about .7 g. -100PGNDUS2005/016012

2005/ 107773 PCT/ US2005/ 016012 41. The solid

pharmaceuti cal conposition of claim40 wherein the

dosage of SNAC is |less than about .6 g. 42. The solid

pharmaceuti cal conposition of claim4l wherein the

dosag® of ThShAd plarhaesatitdl @ompositom af clhimsabdRtwhefeigthe dosage

43. The solid pharmaceutical conposition of clains

of SNAClis %8s a@rBbik 3.4¢. dosage of SNAC is about 50 ng to
about 2.4 g. 44. The solid pharmaceutical conposition

of claim 43 wherein the dosage of SNAC is about 100
ng to about 1.2 g. 45. The solid pharnmaceuti cal

conpgsi ti Fhe SlidcpakhdAtivd) %&?Bsiﬁbﬁ ofl818R983 WhereBiMe doSage of
about 900 ngy to about 1.2 g. 46. The solid

- LATRC jg£al_conposition of claim45 wherein the
SNACISS%?&%%%#H% Cis about 1.15 g. 47. The solid

phar maceuti cal conposition of claim44 wherein the
dosage of SNAC is about 125 ng to about 1 g. 48. The

sol i gz pha i.cal ¢ L .Of el.aj '
o $aBne R Glr SR ToBG) of LT ORASS i osa o
-101 WO 200?/ 107773 PCT/ US2005/ 016012 49. The solid

SNAC isﬂf'ﬁﬁll Pt E&18 conposition of claim 48 wherein the
dosage of

36.  The solid pharmaceutical composition of claim 35 wherein the dosage of

SNAC is less than about 1.2 g.

37.  The solid pharmaceutical composition of claim 36 wherein the dosage of

SNAC is less than about 1 g.

38.  The solid pharmaceutical composition of claim 37 wherein the dosage of

SNAC is less than about .9 g.

39.  The solid pharmaceutical composition of claim 38 wherein the dosage of

SNAC is less than about .8 g.

40.  The solid pharmaceutical composition of claim 39 wherein the dosage of

SNAC is less than about .7 g.
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SNAC i s about 400 ng to about 600 ng. 50. The solid

phar maceuti cal conposition of claim49 wherein the
waelowage77ad SNAC i s about 500 ng. 51. A net hodP¢DDS2005/016012

adm ni stering heparin to an aninmal conprising the step

of adm nistering the solid pharmaceutical conposition

or dosage formof any of the preceding clains. 52. A

nmet hod of treating or preventing thronmbosis in an

ani mdll. corfpeisslidipharmacdutigaladmposiive of nlpira@0 wherein the dosage of

anti-thronbosis effective anount of the solid

SNAC iglbssrthacehout @, conposition or dosage form of any of
clainms 1-50. 53. The nethod of claim 52, wherein the
thronbosis is deep vein thronbosis or pul nonary
enbolism 54. The nethod of clainms 51 or 52 wherein
sai d4ef f eqhe vélidpRitbcduicslohipoki@ith of ERih A% WARS&n Edosage of
aPTT by at |east "about 100% as conpared to an

SNAclsqe§srtﬁeﬁ{&4: biababet 5 ge same subject. 55. The nethod
cl a|m 4 wherein Said effective anount is

suffi cient to increase the aPTT by at | east about
150% as conpared to an untreated state of the sane

subj ggt hog‘he %91%} %I?I%négquﬁgi%%&z?%sﬁ /OPE% % 4 %&%e%em?h dosage

The net ereln. sal I V& ‘anoun
uff ent ,t o crease the aPTT by at | east about
OfSNAd %—B ?’bé)(]:ilt f@n untreated state of the sanme
subJ ect 57. The nmethod of claimb56 wherein said
effective amount i.s sufficient to increase the aPTT

by at, , | ea abo 200% as .conpared t ntreat ed
stat 4o - he SaheheEiay el alporan L pag darvisrein e dpsase of
wherein said effective amount is suffl cient to
SNACISlaIk?éF"e]@éngﬁéaWHﬁ&tor Xa to about.05 to about. 4
U .

45.  The solid pharmaceutical composition of claim 44 wherein the dosage of

SNAC is about 900 mg to about 1.2 g.

46.  The solid pharmaceutical composition of claim 45 wherein the dosage of

SNAC is about 1.15 g.

47.  The solid pharmaceutical composition of claim 44 wherein the dosage of

SNAC is about 125 mg to about 1 g.

48.  The solid pharmaceutical composition of claim 47 wherein the dosage of

SNAC is about 250 mg to about 750 mg.
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59. The nethod of claimb58 wherein said effective
amount is sufficient to increase the Anti Factor Xa to
w@abmato7715 to about.35 U . 60. The net hod oPCTUSINS/016012

59 wherein said effective anount is sufficient to
increase the Anti Factor Xa to about .15 to about .20
lUmM. 61. The net hod of claim60 wherein said
effective anmpbunt is sufficient to increase the
Ant i B8ct oThXaolidphdrmiateutidal ddnipositivd.of thaém A8tiedeinfthe dosage of
clains 51 - 57 wherein said effective anmount is

SNAC issabolit $0BRE to hisout BGO g@s€e the Anti Factor Xa to greater
than about .05 U mM . 63. The nethod of claim®62
wherein said effective anpbunt is sufficient to
i ncrease the Anti Factor Xa to greater than about .1

| U misg, - 1@%%@1@@%&&%@&&%&1 &%olsﬁf%g%/c%ﬁ%awhe@ékn e Wosage of

met hod of claim wherein sai'd effective anount is
. i €4 to increase the Anti Factor Xa to greater
&NAfo gn{ggﬂg .15 1Um. 65. A nmethod of preparing a
solid dosage formof wetted heparin conprising the
steps of: (a) blending a delivery agent and hepari n;
(b) din | VRI.Y. nt__an eparin . to a wettin
Sgentito outrafhetdb! ditisRA B e BRI oyl bl tep of
. . heparin. .66, The nethod of claim65, wherein the )
administigg e oD HE A C R RUPAIton o Soseet gt SLprp e preceding
. unfracti onated heparin, heparinoids, dermatans,
claims. chondroitins, |ow nolecular weight heparin, very |ow
nol ecul ar wei ght heparin, ultra | ow nol ecul ar wei ght
heparin, and mxtures thereof. 67. The nethod of

claim 65, wherein the heparin in the wetted heparin is
52. A method of treating or preventing thrombosis in an animal comprising

orally administering an anti-thrombosis effective amount of the solid pharmaceutical

composition or dosage form of any of claims 1-50.

53.  The method of claim 52, wherein the thrombosis is deep vein thrombosis

or pulmonary embolism.

54.  The method of claims 51 or 52 wherein said effective amount is sufficient
to increase the aPTT by at least about 100% as compared to an untreated state of the same

subject.

55. The method of claim 54 wherein said effective amount is sufficient to

increase the aPTT by at least about 150% as compared to an untreated state of the same subject.
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unfractionated heparin. 68. The nethod of claim 65,
wherein the heparin in the wetted heparin is | ow
woreiosaed7ay wei ght heparin. 69. The solid dosageCt/o8210085616012

claim 65, wherein the heparin in the wetted heparin
is very | ow nol ecul ar wei ght heparin. - 104 WD
2005/ 107773 PCT/ US2005/ 016012 70. The nethod of cl aim
65, wherein the heparin in the wetted heparin is ultra
| ow M8t ecibgmetadypficlaiens wherein said effectie¢ rodurdfis sufficient to

. I mproving the bioavailability of a solid heparin

increase thesddd Proatrivast almtual 66% gs vompired th Repardated seAODE ihsisile subject,
the step of (a) substituting the unwetted heparin in
the dosage formw th wetted heparin. 72. The nethod
of claim71, wherein the heparin in the wetted heparin
is 6@l ectlid nfatlond afielaimcis whatiadaidedciive aieRAkd AFiisient to
der mat ans, chondroitins, |ow nolecul ar weight

increase tie@ITby ateedst AWt DOUY% a8 ERhpMBd B Yn ﬂﬁ&%feh@taté"!)]; ﬁl@.7%rﬂ¥vsubject.

nol ecul ar wei ght. heparin, and m xtures thereo
The nmethod of claim 71, wherein the heparin in the
wetted heparin is unfractionated heparin. 74. The

met hag, of Thb aleMollof cHRBE §1 0 5% Qﬁ]tehﬁlg gag!ri ?Eﬁ&yg%ﬂw\@{ k&l tficient

heparin is low nolecular weig

t0i bad; | ehn eparin in the wetted
omcreai%%a%?ﬁ%?%%?@ aYti][ycl)l\t/v\%rrg eaclzjﬁ}léfg%\wzrf‘ght heparin. 76. The
met hod of claim 71, wherein the heparin in the wetted

heparin is ultra [|ow nolecular weight heparin.

59. The method of claim 58 wherein said effective amount is sufficient to

increase the AntiFactor Xa to about .15 to about .35 TU/ml.

60. The method of claim 59 wherein said effective amount is sufficient to

increase the AntiFactor Xa to abbut .15 to about .20 IU/ml.

61. The method of claim 60 wherein said effective amount is sufficient to

increase the AntiFactor Xa to about .2 IU/ml.

62. The method of claims 51 - 57 wherein said effective amount is sufficient

to increase the AntiFactor Xa to greater than about .05 TU/ml. '

63. The method of claim 62 wherein said effective amount is sufficient to

increase the AntiFactor Xa to greater than about .1 IU/ml.
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- 105 WO 2005/107773 PCT/ US2005/ 016012 77. A nethod

of preventing thronbosis in an animal conpri sing
w@e@bl1y7728im ni stering an anti-thronbosi s ef f ecPCWES2005/016012

amount of the solid pharmaceutical conposition or

dosage form of any of clainms 1-50. 78. The nethod of

claim77, wherein the thronbosis is deep vein

thronbosis or pul nmonary enbolism 79. The nethod of

claigl 7RI méBodBeLRIN 65 Whdredi §£€ bivQivamRibht isSufficient to
sufficient to increase the aPTT by |ess than or equa

i LA RS SRFT d f th
increase € ARRBMor R\ G ROARER Boork O PYH, L0, 76 wner i n sai g

effective anount is sufficient to increase the aPTT
by about 10% . 81. The nethod of claim80 wherein no

or ecr f _thi: ' ' : f
o od Kool EEtly « N0 TARRE Ty G BEREY Rpgri pomprising
céains 77 or 78 wherein said effective amount is
the steps @hif fj ci ent to increase the 4PTT by nore than about
10% as conpared to _an untreated state of the sane
pati@ht. Wendirga debiveipasar aed Benssing7 - 82 wherein said
effective anount is sufficient to increase the '
Ant i (Bct oaddisg the dabwary ager®3nd bepbiodo a wetling agent to ahd@n a
WD 2005/ 107773 PCT/ US2005/ 016012 84. The met hod of
compositfndoftaBinyetted Repagind ef fective amount is sufficient
to increase the Anti Factor Xa to about .15 to about
.35 1iJ/m. 85. The nethod of claim84 wherein said
effective anount is sufficient to

66.  The method of claim 65, wherein the heparin in the wetted heparin is

selected from unfractionated heparin, heparinoids, dermatans, chondroitins, low molecular
weight heparin, very low molecular weight heparin, ultra low molecular weight hepa;in, and

mixtures thereof.

67.  The method of claim 65, wherein the heparin in the wetted heparin is

unfractionated heparin.

68.  The method of claim 65, wherein the heparin in the wetted heparin is low

molecular weight heparin.

69.  The solid dosage form of claim 65, wherein the heparin in the wetted

heparin is very low molecular weight heparin.

- 104 -



i ncrease the Anti Factor Xa to about .25 U m. 86. The
nmet hod of treating thronbosis in an ani mal of any of
wao b@spoercedi ng clai s wherein said ani mal i s BCTHSU05/016012

87. The nethod of treating thronmbosis in a manmal of
claim 86 wherein said manmal is a human. 88. The
nmet hod of preventing thronbosis in an ani mal of any of
the preceding clains wherein said animal is a mamal .
89. The ndhpowthsd qfrcdaimrfis, mpetefr hribopirin inrtha wetiedbdpacih is ultra
claim88 wherein said manmal is a human. 90. A solid

low molquinbar mecghtiheain. conposi tion conprising: (a) SNAC, and
(b) wetted heparin, wherein: (1) 120 mi nutes after
oral adm nistration of the solid pharmaceutica
conposition to a human, the human exhibits a plasma
aPTT7lan ankethbdof dfiprokgnhebioavatlabliensf a§dlilhepain dosage form
anti-factor -107 WD 2005/ 107773 PCT/ US2005/ 016012 Xa

containirp 139/8ke8 AAGER! EcthhiNing ik sfPhFCONDI nation of the

oregoing that are statistically significantly

greafgr t . v Lhytes af. ral . .
adm gﬁsst r g"tﬂ%} ghﬁfg‘% h |‘%§%§ ihggﬁr%cléﬁfﬁ%g?%ag%Eorgbmﬂéi“ﬁlﬁﬁ%heparm'
unwetted heparin instead of wetted heparin, or (2)

after oral admnistration of the solid pharmaceutica

conpgsi ti h n he, human.exhi hits an Emax . .
for abrr, 0 pReR b 70 St Bl peBet inghs PopelRrin i
| a, 0- inf) fqor anti-factor Ila, Emax for
selected ’La'ﬂleli @“Efggﬁ%\at%é&}ep DarinMgs, fleymatans; chopdrosfinsylow moleghlar
. conbi nation of the foregoing that are statistically
weight hgpa@lﬁ; Yarg dow mplepubss vesight %gparmg vlira lowaholecular weight heparin, and

mixtures thereof.

73.  The method of claim 71, wherein the heparin in the wetted heparin is

unfractionated heparin.

74, The method of claim 71, wherein the heparin in the wetted heparin is low

molecular weight heparin.

75.  The method of claim 71, wherein the heparin in the wetted heparin is very

low molecular weight heparin.

76.  The method of claim 71, wherein the heparin in the wetted heparin is ultra

low molecular weight heparin.
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adm ni stration of an identical conposition containing
unwetted heparin instead of wetted heparin, or (3)
whoiok/10913 The solid pharmaceuti cal conpositi oPCD1S2005/016012
claim 90, wherein the heparin in the wetted heparin
is selected fromunfractionated heparin, heparinoids,
dermat ans, chondroitins, |ow nolecul ar wei ght
heparin, very |ow nol ecul ar wei ght heparin, ultra | ow
nol el arA wWestihit of geRating thraMbodid i 4 BSmbh@ngefsingdally
The solid pharnmaceutical conposition of claim 90,
i L6 laf i i sition or
aduministcfif oot HAGRARRCATLE anicfc YhE SO FRERabuRal comporito
corq%osi t}!e n. of1 Séai m 90, wherein the heparin in the
dosage fogm,qt agy f @8‘:“?% % 1 ow nol ecul ar wei ght heparin. 94,
The solid pharnaceutical conposition of claim 90,
wherein the heparin in the wetted heparin is very |ow

I I [ h [ -. 108 2005/. : .
T e 88 B 37 98 R AARR BEEP vein tomboss

conposition of claim90, wherein the heparin in the
OrPUImOWVPQ@OH%Bari ni.s ultra | ow nol ecul ar wei ght hepari n.
.96. A solid pharmaceutical conposition conprising:
(a) SNAC, and (b) wetted heparin, wherein: (1) 120
mnutes after oral admnistration of the solid

phar #ceuThemethed b slaims 6Aor 68 whengifhasifl eifontive gmonnt is sufficient

exhi bits one or nore of the following: (i) a plasm
to increaseRAd aBTT by ldse timh onloquetl t@ 8bam d B¥idks compared to an untreated state of the

same patient.

80. The method of claim 79 wherein said effective amount is sufficient to

increase the aPTT by about 10% .

81. The method of claim 80 wherein no or a decreased number of thrombosis

is seen as compared to an untreated patient.

82.  The method of claims 77 or 78 wherein said effective amount is sufficient
to increase the aPTT by more than about 10% as compared to an untreated state of the same

patient.

83. The method of claims 77 - 82 wherein said effective amount is sufficient

to increase the AntiFactor Xa to about 0.05 to about .4 IU/ml.
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(ii) an anti-factor Ila plasma concentration of at

least 0.11 11U m, or (iii) an anti-factor Xa plasma
w@oemwsaotrati on of at least 0.1 U m, (2) afterPCDD82005/016012

adm ni stration of the solid pharmaceutical conposition

to a human, the human exhibits one or nore of the

followng: (i) an Emax for aPTT of at |east about 50

IUm, (ii) an EAUC(O-inf) for aPTT of at |east about

80 | B4* hiThaimethod oficlaimrB3Enbeteiharidautfactifaamountlis suffitient to

at least about 0.35 UM, (iv) an EAUC(O-inf) for.

increase BRtAnt{RGI08 XaHa aBéutals toealsdut dOMW/@. 7 U * hr/m,  (v)

an Enmax for anti-factor Xa of at | east about 0.35
lUm, (vi) an EAUC(O0-inf) for anti-factor Xa of at
| east about 0.68 IU* hr/m, or (3) both. 97. The

sol i @5pharns Rt ddCsH claMNTAOThdreRalf effdcaiéhRBuntb SifEicRnt to
the human exhibi'ts a plasma aPTT of at |east about 39

1ncreaseﬁﬁ>%ﬂ c’gr)%tqgabé/l@.%)ﬁ? 07773 PCT/ US2005/ 016012 98.

bout
claims w, S‘E‘?ﬁb?ﬂq ?IBHI

armaceuti cal conposition of claim 96,
wher ei n the human exhibits a plasma aPTT of at | east
about 50 seconds, 99. The solid phar nmaceut i cal

co iti ' ichl t .
S5 | e lerhed g PRERBLT: P, BHTECoEES e et ecin
0,2.1 U{ 100 The solid phar maceut i cal
15 B#8Al- 96, wherein the human exhibits

an anti-factor Xa plasma concentration of at | east
about 0.2 IUm. 101. The solid pharmaceuti cal

corrp05|t| of ¢ Q, er | n t he human tl ..
an EAUC( 0- fn}etwfo Tisranpfilgmbps it MOGHA g6 Git06 Wherein said
hr/m . 102 The solid pharmaceutical conposition of

mammalaﬁalhmn% wherei n the hunan

88.  The method of preventing thrombosis in an animal of any of the preceding

claims wherein said animal is a mammal.

89.  The method of preventing thrombosis in a mammal of claim 88 wherein

said mammal is a human.

90. Asolid phérmaceutical composition comprising:
(@ SNAC, and

(b)  wetted heparin,

wherein:

) 120 minutes after oral administration of the solid pharmaceutical composition to a

human, the human exhibits a plasma aPTT, an anti-factor Ila plasma concentration, an anti-factor
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exhi bits an EAUC(0-inf) for aPTT of at |east about 150

IU* hr/m. 103. The solid pharmaceutical conposition
w@Roosher7ms 96, wherein the human exhibits an PCT/US2005/016012

EAUC(O0-inf) for aPTT of at |east about 180 U * hr/m.

104. The solid pharmaceutical conposition of claim81,

wherein the human exhibits an Emax for anti-factor

Ila of at | east about 0.4 1UmM. 105. The solid

Xa plasnalv@ho@t@tibh,Gilang eombEatibwof tht ferlegbify Mt atdiedtBiiCallysgnificantly
human exhibits an EAUC(0-int) for anti-factor Ila of

greater tHah th#330 RG-S aﬁe&rhlLAdmﬂﬁrst’rmon of a;lji@enn\é\g (%Qﬂ)%/s&igﬁ €éRtaining
PCT/ US2005/ 016012 106. The solid pharmaceuti cal

unwettedclﬁgﬁ‘?ﬁ‘ irlsl;eg? o?(veﬁj:(?hg(_ﬁa?g wherein the human exhibits

ant i ‘%é of at | east about O. 4

107, [The. solid utical .c 03|L. of
b af et agbnigishRtono R e aruaca b o Fon? juman, the
for, anti-factor Xa of at |east about 1. O IU * hr/
human exlabits argmay forpPdHa EddLeQrind 4ot ok 4nax; ion ansi-fagkay IEar BAUC(0-
clains 96-107, wherein the heparin in the wetted
inf) for ahieaatomila, Fsel foc anii-ffatanXay A RC (Hohdbe enthégetoriXa, or any
hepari noi ds, dermatans, chondroitins, |ow nolecul ar
combinati&i ghthe fi@Pasing thav ereystdtuicalR sierifi@intweirgiidr thapefter dral
ultra |ow nol ecul ar wei ght heparin, and m xtures
administtaB8h %P fn idtfcal -Eaﬁf%i{lbﬁj cRARIR RNt iERhefapiRRtEdd Frvdkd
any of clains , Wherein~ the heparin in the
&Ftted heparin is unfractionated heparin. 110. The
solid pharnaceutical conposition of any of clains
:3 EB wherein the heparin in the wetted heparin is
thecul ar wei ght heparin. 111. The solid dosage
formof any of clains 96-107, wherein the heparin in
the wetted heparin is very |ow nolecul ar wei ght

h h lid ph t t
aﬁg a@h n cl g}xﬁol;tgli%glalcwga]g;%%gl%ohc ? cla?ncl) osherleglrlthg Leparin in

the wetted heparin is selected from unfractionated heparin, heparinoids, dermatans, chondroitins,

heparin,

low molecular weight heparin, very low molecular weight heparin, ultra low molecular weight

heparin, and mixtures thereof.

92.  The solid pharmaceutical composition of claim 90, wherein the heparin in

the wetted heparin is unfractionated heparin.

93. The solid pharmaceutical composition of claim 90, wherein the heparin in

the wetted heparin is low molecular weight heparin.

94.  The solid pharmaceutical composition of claim 90, wherein the heparin in

the wetted heparin is very low molecular weight heparin.
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the heparin in the wetted heparin is ultra | ow
nmol ecul ar wei ght heparin. -111 WO 2005/ 107773
wWEMNsWE2A05/ 016012 113. A nethod of treating BCT/US2005/016012

preventing DVT in a human in need thereof, the nethod
conprising orally adm ni stering one or nore solid
phar maceuti cal conpositions conprising SNAC and wetted
heparin, wherein '(1) 120 m nutes after oral
adm @bst r he eslidphdrimaceanicaldopipasition ofitlaind D0, cwhgreini thé beparin in
to a human, the human exhibits one or nore of the

the wettddHep@iM RGiltrd Iow MoRcaRFWeRRlHepafinat | east about 38
seconds, (ii) an anti-factor 'Ila plasm concentration
of at |least about 0.11 IUm, or (iii) an anti-factor
Xa plasma concentration of at |east about 0.1 UM,

(2) oakter A°£o@i||d ﬁ%iﬂeﬁ@iéﬁb&ﬁﬁos@cﬁoﬁi fnptRidd

pharmaceuti cal "‘conposition to a human, the human
@xhi ig Qg or nore of the following: (i) an Emax for
PTT of &t Teast about 50 U m, (ii) an EAUC(O-i nf)
for aPTT.of at least 80 U * hr/m, (iii) an Emax for
@t | y\fegtgqg?pappa of at |least about 0.35 IUm, (iv) an
. EAUC(0-inf) for anti-factor Ila of at |east about 0.7
wherein: y * hr/m, (v) an Emax for anti-factor Xa of at
| east about 0.35 U m, (vi) an EAUC(O0-inf) for
(Bnt i 12Qotioutesétayfora tadind@stratmb ofithe®oli8 phitntackhutical composition to a
(3) both. 114. The nmethod of claim 113, wherein the

human, the/ iastlibitd hecorphaie G tH@HIlowingat | east about 39
seconds. 115. The nmethod of clalm 113, wherein the

human exhiii teasthIPAIeF 2 Rhd Bbuds seb&aft about 50

seconds.
(ii) an anti-factor Ila plasma concentration of at least 0.11 IU/ml, or

(iii) an anti-factor Xa plasma concentration of at least 0.1 IU/ml,
(2)  after oral administration of the solid pharmaceutical composition to a human, the
human exhibits one or more of the following:
() an Eméx for aPTT of at least about 50 IU/ml,
(ii) an EAUC(0-inf) fof aPTT of at least about 80 IU * hr/ml,
(iii) an Emax for anti-factor IIa of at least about 0.35 IU/ml,
(iv) an EAUC(0-inf) for anti-factor Ila of at least about 0.7 IU * hr/ml,
(v) an Ema;u( for anti-factor Xa of at least about 0.35 IU/ml,
(vi) an EAUC(0-inf) for anti-factor Xa of at least about 0.68 IU * hr/ml, or

(3)  both.

97.  The solid pharmaceutical composition of claim 96, wherein the human

exhibits a plasma aPTT of at least about 39 seconds.
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- 112 WD 2005/107773 PCT/ US2005/ 016012 116. The

met hod of claim 113, wherein the human exhibits an
w@eosA67Ct or 1la plasnma concentration of at |REBHUS2005/016012

about 0.2 TUm. 117. The nethod of claim 113, wherein

the human exhibits an anti-factor Xa plasm

concentration of at least about 0.2 IUnl. 118. The

nmet hod of claim 113, wherein the human exhi bits an

EAUCO8:- i nfThe balid ptaBhicenticaltcolmpasitiombbdeinind 06, whekeih the human

hr/m . 119. The nethod of claim 113, wherein the human

exhibits £}fabith kBTROf B bkt Bbdufsh sb&nds aPTT of at |east about
150 U * hr/m. 120. The nethod of claim 113, wherein

the human exhi bits an EAUC(0-inf) for aPTT of at
| east about 180 |U * hr/m . 121. The nethod of claim

113, ggher ghp s&lk@pﬁbﬁﬂﬁ&uﬁéﬁ' c%iﬂp‘ésﬁﬂn Ef@%unﬁ 96 @Hérbm the human
factor Ila of at 'l east about about 0.4 The

exhibits %g\%@?%c&)fr sma]cg)glg? \@43 gﬁa'{P E’[?HIR %efﬁf} _| ;B 03{1 Lo

IU* hr/m. 123. The method of claim 113, wherein the
human exhi bits an Enax for anti- factor Xa of at |east

gk e

s n exhibits
exhibits %\‘h’t‘fiu-'¥ g&&%“%ﬁc"&f’e‘} @5‘9{10 %St ‘Ei*‘tlo[?T BU/I“H(i/ m. 125.
The nethod of any of clains 113-124, wherein the
heparin in the wetted heparin is selected from

unfracti onat ed arin, heparinojds, .de
chondPbi t {1Rs sol parmaceutlcalpcomp051t10n of claur rrg6 Wﬁerem the human

exhibits an EAUC(0-inf) for aPTT of at least about 100 IU * hr/ml.

102. The solid pharmaceutical composition of claim 96, wherein the human

exhibits an EAUC(0-inf) for aPTT of at least about 150 IU * hr/ml.

103.  The solid pharmaceutical composition of claim 96, wherein the human

exhibits an EAUC(0~inf) for aPTT of at least about 180 IU * hr/ml.

104. The solid pharmaceutical composition of claim 81, wherein the human

exhibits an Emax for anti-factor ITa of at least about 0.4 IU/ml.

105. The solid pharmaceutical composition of claim 96, wherein the human

exhibits an EAUC(0-inf) for anti-factor IIa of at least about 1.0 IU * hr/ml.
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nol ecul ar wei ght heparin, very | ow nol ecul ar wei ght

heparin, ultra | ow nol ecul ar wei ght heparin, and
WOoroosn0%w33 t hereof . 126. The nmethod of any of CPEI/I82005/016012

113-124, wherein the heparin in the wetted heparin is

unfractionated heparin. 127. The nethod of any of

clains 113-124, wherein the heparin in the wetted

heparin is | ow nol ecul ar wei ght heparin. 128. The

met hd@b.of Theyolaf plakmacestidal 3otpdsitiom ef elbim Phevivegiathmnhuman

in the wetted heparin is very |ow nol ecul ar wei ght

exhibits f1EP@kk for ahll FactdiEa 6R4t 1644t Sou@ 0V f/mel ai s 113- 124,
wherein the heparin in the wetted hepari n is ultra
| ow nol ecul ar wei ght heparin. -114

107.  The solid pharmaceutical composition of claim 96, wherein the human

exhibits an EAUC(0-inf) for anti-factor Xa of at least about 1.0 IU * hr/ml.

108. The solid pharmaceutical composition of any of claims 96-107, wherein
the heparin in the wetted heparin is selected from unfractionated heparin, heparinoids,
dermatans, chondroitins, low molecular weight heparin, very low molecular weight heparin, ultra

low molecular weight heparin, and mixtures thereof.

109. The solid pharmaceutical composition of any of claims 96-107, wherein

the heparin in the wetted heparin is unfractionated heparin.

110.  The solid pharmaceutical composition of any of claims 96-107, wherein

the heparin in the wetted heparin-is low molecular weight heparin.

111.  The solid dosage form of any of claims 96-107, wherein the heparin in the

wetted heparin is very low molecular weight heparin.

112.  The solid pharmaceutical composition of any of claims 96-107, wherein

the heparin in the wetted heparin is ultra low molecular weight heparin.
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113. A method of treating or preventing DVT in a ﬁuman in need thereof, the
method comprising orally administering one or more solid pharmaceutical compositions
comprising SNAC and wetted heparin, wherein

()] 120 minutes after oral administration of the solid pharmaceutical composition to a
human, the human exhibits one or more of the following:
(i) a plasma aPTT of at least about 38 seconds,
(i) an anti-factor ITa plasma concentration of at least about 0.11 IU/ml, or
(iii) an anti-factor Xa plasma concentration of at least about 0.1 IU/ml,
(2)  after oral administration of the solid pharmaceutical composition to a human, the
human exhibits one or more of the following:
(i) an Emax for aPTT of at least about 50 IU/ml,
(ii) an EAUC(0-inf) for aPTT of at least 80 IU * hr/ml,
(iii) an Emax for anti-factor Ila of at least about 0.35 IU/ml,
(iv) an EAUC(0-inf) for anti-factor Ila of at least about 0.7 IU * hr/ml,
(v) an Emax for anti-factor Xa of at least about 0.35 IU/ml,
(vi) an EAUC(0-inf) for anti-factor Xa of at least about 0.68 IU * hr/ml, or

(3)  both.

114. The method of claim 113, wherein the human exhibits a plasma aPTT of at

‘least about 39 seconds.

115. The method of claim 113, wherein the human exhibits a plasma aPTT of at

least about 50 seconds.
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116. The method of claim 113, wherein the human exhibits an anti-factor Ila

plasma concentration of at least about 0.2 TU/ml.

117.  The method of claim 113, wherein the human exhibits an anti-factor Xa

plasma concentration of at least about 0.2 IU/ml. -

118. The method of claim 113, wherein the human exhibits an EAUC(0-inf) for

aPTT of at least about 100 IU * hr/ml.

119. The method of claim 113, wherein the human exhibits an EAUC(0-inf) for

aPTT of at least about 150 IU * hr/ml.

120. The method of claim 113, wherein the human exhibits an EAUC(O-inf) for

aPTT of at least about 180 TU * hr/ml.

121. The method of claim 113, wherein the human exhibits an Emax for anti-

factor Ila of at least about about 0.4 IU/ml.

122. The method of claim 113, wherein the human exhibits an EAUC(0-inf) for

anti-factor Ila of at least about 1.0 IU * hr/ml.

123. The method of claim 113, wherein the human exhibits an Emax for anti-

factor Xa of at least about 0.4 TU/ml.
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124.  The method of claim 113, wherein the human exhibits an EAUC(0-inf) for

anti-factor Xa of at least about 1.0 IU * hr/ml.

125.  The method of any of claims 113-124, wherein the heparin in the wetted
heparin is selected from unfractionated heparin, heparinoids, dermatans, chondroitins, low
molecular weight heparin, very low molecular weight heparin, ultra low molecular weight

heparin, and mixtures thereof.

126.  The method of any of claims 113-124, wherein the heparin in the wetted

heparin is unfractionated heparin.

127.  The method of any of claims 113-124, wherein the heparin in the wetted

heparin is low molecular weight heparin.

128.  The method of any of claims 113-124, wherein the heparin in the wetted

heparin is very low molecular weight heparin.

129.  The method of any of claims 113-124, wherein the heparin in the wetted

heparin is ultra low molecular weight heparin,
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