Crystalline Forns of the Di-sodium Salt of

N- (5-Chl orosal i cyl oyl )-8-am nocaprylic Acid Field of the Invention
[1] The present invention relates to crystalline forns of the

di -sodiumsalt of N (5-chlorosalicyloyl)-8-am nocaprylic acid
(hereafter "5-CNAC'), pharmaceutical conpositions containing the
sanme, nethods of preparing the sane, and nethods for facilitating
the delivery of active agents with the sane. Background of the

I nvention [2] U.S. Patent Do Sfa%’ilze7130[r}§1§§fg%ff§i'lﬁg_ﬁﬁléﬁf’s&del ivery agent

conpounds, including N (5- or osa amnocaprylic acid

("5-CNAC"). These delivery, conpounds . ncrease, the
bi coavail ability of a broaé\J f%ﬁg%r%?ﬁcg?%ﬂ% "é?clayrygics?t‘%c\l/‘g agents,

particularly biologically active agents that are not typically
anenable to oral admnistration. U S. Published Application Nos.

2006/ 0078622, f‘”df 006/ 0078623 di scl oses m croparticles or

nanoparti cl M@E’?—‘(W'agent conpounds, including 5-CNAC. U.S.

Publ i shed Patent Appl.ication No. 2005/ 0054557 di_scl pses L

phar maceut i cal conpostt i ohde PIRseRt rraHoRslates & SYHIHET 1Ty PEH di-sodium salt
calcitonin and 5-CNAC. International Publication No. WO 00/59863

di scl oses t Bk Dh(3-sBerospicyar}-8-gminocaprylic acid (hereafter "5-CNAC"), pharmaceutical
N- (5-chlorosalicyloyl)-8-am nocaprylic acid. [3] International

Publ i shed Apphpashipio GORRRInG\He GaBe.0nadadsdpi prepaang thes samst 08| BEthesls| far
and 5-CNAC to treat osteoarthritis. U S. Published Application No.
2006/ 010611 Gciitating dwalsliveryref detive agfents mith ithetsame, pl at el et aggregation in
a mammal -1 conprising adm nistering a nodified am no acid,

i ncluding 5-CNAC. International Published Application No. 03/015822
di scl oses the use of 5-CNAC as an oral delivery agent for

par at hyr oi dBhdigrmns dfthghgabtion | nt er nati onal Publ i shed Application
No. WO

[2] U.S. Patent No. 5,773,647 discloses 193 delivery agent compounds,
including N-(5-chlorosalicyloyl)-8-aminocaprylic acid ("5-CNAC™). These delivery agent
compounds increase the bioavailability of a broad range of biologically active agents,
particularly biologically active agents that are not typically amenable to oral administration.
U.S. Published Application Nos. 2006/0078622 and 2006/0078623 discloses microparticies
or nanoparticles of delivery agent compounds, including 5-CNAC. U.S. Published Patent
Application No. 2005/0054557 discloses pharmaceutical -compositions that include
parathyroid hormone, calcitonin and 5-CNAC. International Publication No. WO 00/55863
discloses the di-sodium salt of N-(5-chlorosalicyloyl)-8-aminocaprylic acid.

[3]  Imternational Published Application No. WO 2005/01403 discloses
use of calcitonin and 5-CNAC to treat osteoarthritis. U.S. Published Application No.

2006/0106110 discloses a method of inhibiting platelet aggregation in a mammal



02/ 45754 di scl oses pharmaceuti cal conpositions conprising
phar macol ogi cal ly active agents, crospovidone or povidone, and a
delivery agent (e.g. 5-CNAC). Summary of the Invention [4] The
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comost o ke

or human gromﬁh haonone reconbi nant hunan g h hor.ng %@%' i
Accor di ng 0427 QF%IP?eédPhé%B%E‘?t%lnfomE%%‘%%éP’ﬁ%%%& POATIAEIAHEIEY t e
conprises at |east about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97,
98, 99, 09 agentspgrospovidgue ey pogigone, anty delivery agent Gog. 5-CHACE or 99.9 % by
wei ght of one of Forms |-1V of 5-CNAC, based upon 100 % total weight
of 5-CNAC in the pharnmaceutical conposition. According to another
preferred enbodi nent, the pharmaceutical conposition conprises at

| east aboutSumpgry 8ftheJavenion 60, 70, 80, 90, 95, 96, 97, 98, 99,
99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by wei ght
of one of Forns |-I|\¥bf TFhdpteEnt iveentioh whtes td B0syssalkihe fowes gihdi-sodium
crystalline 5-CNAC in the pharmaceutical conposition.. [6] Another
enbodi ment silsofaN-fhehlomedicglodns-anmmpsiit add (“SSONACAs(hareafteabéfetred to as
conprising at least one of Forns |-1V of 5-CNAC and at | east one
acti ve ageFormselRW) pinclpdiag amoiyiarl df §-GNA@pt abl e additive (such as
t hose described below). A preferred -2 active agent is calcitonin

Yet another preferrqs) achnyemp@@hént bSheink iR ReLSHafmdtbutichll @mbsition
calcitonin and parathyroid hornmone (such as PTH 1-341). Yet anot her

preferred @ehp¥dhg @I&Mbod & thdls uf Fétms YEU o2ROINIEE, B8 eb)ail ReveAEhht) fich as
agent is growth hornmone (such a
calcitonin (e.g. salmon calmtonm) or human growth homone (e.g. recombinant human
growth hormone). According to a preferred embodiment, the pharmaceutical composition
comprises at least about 20, 30, 40, ’50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2,
99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by weight of one of Forms I-IV of 5-CNAC,
based upon 100% total weight of 5-CNAC in the pharmaceutical composition. According
to another preferred embodiment, the pharmaceutical composition comprises at least about
20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6,
99.7, 99.8, or 99.9% by weight of one of Forms I-IV of 5-CNAC, based upon 100% total
weight of crystalline 5-CNAC in the pharmaceutical composition.
[6] Another embodiment is a pharmaceutical composition, such as a

tablet, comprising at least one of Forms I-IV of 5-CNAC aund at least one active agent

and/or pharmaceutically acceptable additive (such as those described below). A preferred



reconmbi nant human growt h hornone). [7] Yet another enbodi ment of the
invention is a method for admnistering or facilitating the delivery
of an active agent in an aninmal (such as a human) by adm nistering
the phar macgutl ¢ ji £ axﬂ);th 8 SERE 4l t ] .8] . P
anot her enbg%ltvne%tbtﬁgggﬁérbe%r%g 0 E%P%aet%ng Pagii1 %qucf?se eg%@]él%xﬁ%o
hyper cal cenpj r L e L S LS ]

(such as. o Tuonflenh bERLRS RrBhEEH L PIHAS AT PHASNGer e APRER
effective a .0f..th i . itl esent
Tnvent i on (B iy eE HGRITE R B APRE B naRiogt KBRRETT "

11, and/or |V.of 5-CNAC a i alcitonin (e.g. salnon calcitonin)
or (ii) a c%?ﬁ%ﬁl%tgwn?ﬁgmg%%hl ?‘n and parat hyroi d hornone or a

fragnent thereof (Su as.PTH 1-34]). O her, .diseases or canditions
that Ty be-troatsq. [0 - pRGPOTBALAFERE te oo BaByriaral |y

adm ni stering .an effectiyve anpunt_ of the pharnmaceutical _conposition
of the pr es@ﬁ%ms?ﬂ%?ﬁ AgHaEn n.& thﬂﬁ’é(rqfrﬁ’&é‘g’["? 28t Wi 258 as 2 human)
conprising Forps I, 11, 1]1, and/or IV of 5- CNAC and (i) calcitonin
(e.g. sal mobV 2EHpistERg {hy Pharmaceniical, composifiomet PNt Ayeipdni n and
parat hyroi d hornone or a fragnment thereof (such_as PTH 1-34]) include
di seases of the bon&l bohe 2pefher embadimatiihymetipd oblsepsiag Brashs disqape or
ost eoporosis or cancer), osteoarthritis, abnormal resportion and

t ur nover of patsaledrsiaderareaivher Prejeaiingrozicorpresiion @ masianiush pgyghuman) in
cartilage, inhibiting phosholipase A2 and/or coll agenase activity,
sti mul at i ngnegil yietpofihy gy pédministesing Aoetfeptivt aoy iy dire Byrndsewics], composition
stinmulati ng new bone formation, acting on the inhonogeneity in
density or sithdf pmpssingéntiph ¢. s wphhomdeasital bompgsitee tomprigmg Fdras I, 11, 11,
inflammatory -3 process, leading to attenuations on pain in notion
and r el at edang{omdV @f§;CNAeCdund (gcaladienie (eg. atimoe calbitony® or Kii)tahwembitidn dfn a
patient. [9] Yet another enbodinment is a nethod of preparing Forml
of 5-CNAC calcitonin and parathyroid hormone or a fragment thereof (such as PTH[1-34]). Other

diseases or conditions that may be treated, or physiological affects achieved by orally

\ administering an effective amount of the pharmaceutical composition of the present
invention e.g. a pharmaceutical composition comprising Forms I, I, U, and/or IV of 5-
CNAC and (i) calcitonin (e.g. sahmon calcitonin) or (ii) a combination of calcitonin and
parathyroid hormone or a fragment thereof (such as PTH[1-34]) include diseases of the
bone, bone pain (inctuding pain associated with osteoporosis or cancer), osteoarthritis, abnormal
resportion and turnover of sub-chondral bone, preserving and/or stimulating cartilage,
inhibiting phosholipase A2 and/or collagenase activity, stimulating glycosaminoglycan
and/or proteoglycan synthesis, stimulating new bone formation, acting on the

inhomogeneity in density or stiffoess of the subchondral bone, acting on the inflammatory



conpri si ng'by (a) dissolving a nonoet hanol solvate of 5-CNAC in a
m xture of acetonitrile and water; and (b) cooling the solution
prepared in step (a) at an effective tenperature (e.g., to from

oo ron S LRl AT o i ety ™

heati ng an aqnueous sol ution of. 5-CNAC (e.g., from about 40C to about
700) : and $eB§TeraND aH%e‘Pﬁ]%@JﬁEflé‘raHﬁP%the solution to yield Form | of
5-CNAC (e.g., wth a roqtary evaporator and/ or_ vacuum oven) [55 Yet
anot her errbodl ment 195 a Y5t aeates embgdimen i pethod of parpaERsmEsE I of 0‘3’%‘%

of 5-CNAC (such as Form11) by (a) adding sodium hydroxide to a

sol ution ofomurifise by ) distpdenrg %W%‘%Pﬂl)m‘é seliatnelcHP WG & ageirirgpidedentaino) ;
and (b) precipitating FormIl of 5- CNAC fromthe sol ution.

Pr ef er abl yaﬂdtWﬂéerhfﬁldég) qogkineghe foluion tarting i 9pi (Beat e effotise temperature

chl orosalicyl oyl)-8-am nocaprylic acid is about 2:1. [12] Yet another
enbodi nent (eigs. ta Homorbests>°Ede appubbrC) Foyidld Fon hpfMEMRE . of  5- ONAC (such
as FormI1l) by maintaining (i) a nonohydrate of 5-CNAC (such as Form
I, 1V, or a m xturB0} he¥etefdiher finbidimemtrrageodesniot pepinmgtEermfl 055-CNAC
(such as FormlI1l), or (iii) a mxture thereof at a relative humdity
of at | easCNARdyt(a)Meatinefanraqeeosufdition ehs-CiNiAiTe(et20, fran aboutt H@°C to about
octahydrate. According to one enbodi nent, the octahydrate is prepared
at anbi ent 70°Cgnpeé (1) remeving thawhienpean dlelblat oo §ield FékafabONACA2E.,t 0
about 40C or about 50C. [13] Yet another enbodinent is a process for

prepari ng Wi avdiddy @hapbratdehiAZobyachiay ot sol ving 5-CNAC in net hyl et hyl
ket one at an el evated tenperature (e.qg. -4 fromabout 300 Cto

about 700 C); and ()] cork bghd: BRbEERbEY s £irboeks #eh Eﬁnﬁgfd Mbroefafl

step (a) to yield FormIV of 5-CNAC. [14] Yet another enbodinent is

a process §QlateRirSRATAOGudh M X 18 19f(a) adding sodium hydroxide to a solution of N-(5-
chiorosalicyloyl)-8-aminocaprylic acid and ethanol; and (b) precipitating Form II of 5-
CNAC from the solution. Preferably, the molar ratio of sodium hydroxide to N-(5-
cmorosalicyloyl)-S-aminocaprylic acid is about 2:1.

{12] Yet another embodiment is a process for preparing an octahydrate of

S;CNAC (such as Form III) by maintaining (i) a monchydrate of 5-CNAC (such as Form I,
IV, or a mixture thereof), (ii) a monoethanol solvate of 5-CNAC tsuch as Form IT}, or (iii)
a mixture thereof at a relative hu;nidity of_ at least about 75% for a sufficient time to form
the octahydrate. According to one embodiment, the octaliydrate is prepared at ambient
temperature or a temperature ranging from about 22°C to about 40°C or about 50°C.

[13]  Yet another embodiment is a process for preparing Form IV of 5-

CNAC by (a) dissolving 5-CNAC in methyl ethyl ketone at an elevated teroperature (e.g.,



Forms | and IV of 5-CNAC by cooling a solution of 5-CNAC and acet one
for a sufficient tinme to produce the m xture of Forns | and | V.
Optionally, the solution nay also contain water. [15] The crystals

prepared byroanybodf 30¢ teoabet F0B0); Leney chlias B Widds1 emﬁ keRBe LQGENSIT 8Ep DY
any method known in the art. Brief Description of the Draw ngs [16

Figures 1, (3, tog,elcﬁpd;mﬁ_—va(;f% oukey powder diffractograms (XRPDs) of
For ns I-IV respectively, as prepared in Exanples 1-4 (The

top spectra in Pl OWif 3 ytublits SAORIIAL kAR hbpuckl Hrfbires 2

and 6 are differential scanni ng calorinetr of Forns

| _and |V ofgops GGG IVrogﬁﬁ?ﬁkb%ﬁ cb’olm?% Saﬁ%ﬁ?‘ﬂ‘%ﬁ??% %% fdr aasﬁlﬁm“%nt

Det ail ed Descrl pti1on vent term

" pol ynor ph I

subst ance. ﬁé%ﬁﬁaﬁu&?g‘?%%@a%ﬁ%‘f%fﬁée poat 6k sohRbiaf o P
not limted 19, crystalline substance containi ng one or nore

nol ecul es &a\ﬁlater in a definite ratio as an |ntegral part of the

Cerm -5. ONAC" no. UoddhorF HOFER BIFBIFb0Y Fl B Ega P LNt B may
(5-chl orosalicyl acid. Unl ess otherw se noted,
the term" % XCL@ ?}Qqqgﬁ”EW%mr §&8fs to all pol ynorphs of 5- CNAC.
[ 21] The term "5- CNAC nonohydrate" as used herein refers to a

crystalline formof 5-CNAC in which one nolecule of water is

associ ated with each .
Brief Description of the Drawings

[16] Figures 1, 3, 4, and 5 are X-ray powder diffractograms (XRPDs) of
Forms I-IV of 5-CNAC, respectively, as prepared in Examples 1-4 (The top spectra in
Figure 3 is the spectra for Form II).

[17] Figures 2 and 6 are differential scanning calorimeiry (DSC) analyses

of Forms I and 1V of 5-CNAC, respectively, as prepared in Examples 1 and 4.

Detailed Description of the Invention

Definitions

[18] The term “polymorph” refers to crystallographically distinct forms of
a substance.

[19] The term “hydrate” as used herein includes, but is not limited to, a
crystalline substance containing- one or more molecules of water in a definite ratio as an

integral part of the crystal or a crystalline material containing free water.



nol ecul e of 5-CNAC. [22] The term "5- CNAC octahydrate” as used herein
refers to a crystalline formof 5-CNAC in which eight nolecul es of
wat er are associated with each nolecule of 5-CNAC. [23] The term

"sol vate” as used h@@pl}.&(ncl u%ﬁ(?fg%@’ugs dsSa Min ke ttoelgla dﬁb %1%1 salt ?f N-

nol ecul ar or ionic ul & or i ons  of

nol ecul es Qr J e t vat 4

i ncl udes, @iﬂdof%i%{oys Srﬁr’ﬂ,\o&aﬁ drerolﬁﬁé?gﬁthgrwme ]10%8”?18 ¢ Iée}g‘x‘gf 5%

nol ecul es or ons of t s with nmol ecul es or ions of

5- CNAC. [%¥% eﬁ"}Br f@r“Fﬁ%WW@P@“ﬁg’eﬁXéas used herein refers to

5-CNAC, including jts crystal 25] An "effec |ve anDunt

of drug” is an amouktt] of hFﬁ%ma %‘E&’Qgﬁ%w \ £ 3s usedhersip rejers

cal citonin, parathyroid hornpne, r ecorbi pant _human rovvth hor none)

which is @psallinefomn plo>-CNA& md’r‘hlfﬁr% aRtecyle plowet i aﬁoqlﬁe%‘”@ #Ag

organismto whomit is administered over sone period of time, e.g.,

provi des amelpieegfe®NéCef f ect during a desired dosing interval.

Ef fective doses will vary, as recognized by those skilled in the art,

dependi ng on  the r[?@leT&bt%rﬁiaclggea@tmﬁra&é’mumdém@nmf@sm and

whet her the active agent is part of a co- therapy with other agents

f or treat i ergstalinediogi of HENAG]vdih eighempleeuies'af mater are associgtet Wity eachor

"treated" refers to adm nistering an active agent with the purpose

to cure, hmaksuladil®e@NACe, relieve, alter, renedy, aneliorate,

i nprove, or affect a condition (e.g., a dlsease) the synptons of the

condition, or the m]adl']smcmnﬁsomm’bameﬂmdmnummdest, iboinis nptiitedup, a

"effective anount of delivery agent” is an anmount of the delivery
molecular or ionic complex of molecules or ions of a solvent with molecules or ions of 5-

CNAC. The term “co-solvate” as used herein includes, but is not limited to, a molecular
or ionic complex of molecules or ions of two or more solvents with molecules or ions of 5-
CNAC.

[24] The term “delivery agent” as used herein refers to 5-CNAC,

- inclnding its crystalline forms.

[25] An “effective amount of drug” is an amount of the active agent (e.g.,
heparin, calcitonin, parathyroid hormone, or recombinant human growth hormone) which is
effective to treat or prevent a condition in a living organism to whom it is administered
over some period 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
the route of administration, excipients present, and whether the active agent is part of a co-

therapy with other agents for treating a condition.



agent which pronotes the absorption of a desired anount of the active
agent via any route of admnistration (such as those discussed in
this application including, but not limted to, the oral (e.g.

across a biol ogical DI pRGekD “&He, 988k, %@&&dtémalreﬁfsasaammﬁ@ﬁaém
pul nonary, dermal, vaginal, and/or ocular ‘route). [28] The term

"cal ci toni ng.as aé&'ﬁ?%tﬁ'%%hﬂm&e&%ﬁ;% bl %h+wit9rr%vefau@lalremé@nlaﬁenorate

i ncluding, but not imtedto, human, pig and eel “cal citonin,

| ncl udi ng “Eﬁﬁif&?e' or affbf Etﬁlh)‘.tl%ﬁ e %E{;Eﬁ@“ﬂ:@%y ﬁ%f@isﬂlé B&HRRE; ortfe Ve |

as calcitoni i defivatives suc ci tonin.

preferred 9@16%6#0%@09.6“% %thg}i% & salnmon calcitonin. [29] The term

"par at hyr oi ers A1 forns of parat hyroid hornone,

t | d t het t f. t ts., F
NI o T Rt ci ?@ugﬁq°‘%#§1%'e§é%%sﬁmyr%raﬁﬂ§% hof fi?‘“'%r&]
d h t d h 4 30 i i
to all formEg hl?%‘i’izﬁf’fﬂﬁ%s HR A lotirion ohe gbsiieh aprg: ol ket Rskst Mg afy wa&e

limted to, co nan sul i e ter r har
refers to a?tr %FEP 3R e e sl in ey 0%8‘"@*9%%{1%@% fo)”
including, not limted to, human growt h hornone (e.q.,

r econbi nant %% -G 8HPH a%ql%?f‘é)nemf’@?‘] IhoasiEoipiestiog ntasal, pylmonary,
active agents, as used herein, refers to truncated forns of active
agent that B desnal,asaier QHATAPERr ation to a subject, a simlar -7
physi ol ogi cal effect as the non-truncated active gent The term
"anal ogs" of active &féntEre tergk “qalsEeninpisaise hopein exfeys fcbal]sﬁorlﬁmfl%lmtomﬂa
nodi fied forms of active agent that provides, upon admnistration to
a subj ect, aclsding.| i npiimied o groan, selecis Ayl gehealeioniny wchigias natpyabm
which the analog is based. It is understood that anal ogs of active
agent s ( e. geynihptudr meambddappgources thereof, as well as calcitonin derivatives such as 1,7-Asu-

eel calcitonin. A preferred calcitonin is synthetic salmon calcitonin.

[29] The term “parathyroid hormone” refers to all forms of parathyroid
hormone, natural and synthetic, its fragments and agonists. For example, it may include,
but is not limited to, hwman parathyroid hormone]1-36] and human parathyroid hormone[1-
34],

[30] The term “insulin” refers to all forms of iIlSlll]'Il,\ natural and synthetic -
including, but not limited to, recombinant human insulin.

[31] The term “growth hormone” refers to all forms of growth hormone,
natural and synthetic including, but not limit;:d to, human growth hormone (e.g.,
recombinant human growth hormone).

[32] The term “fragments” of active agents, as used herein, refers to

truncated forms of active agent that provides, upon administration to a subject, a similar



disclosed in U S. Patent No. 5,474,978) and fragnents of active
agents (e.g. the PTH fragnments disclosed herein) can be .adm nistered
with forms I-1V of 5-CNAC with simlar efficacy as adm nistration of
the active, agent ipsulin and PTH) 1ts it ST B e b 2ol

5 onac | ST o BB FpBlL ot Raghhit it e Bed B A ects,
gi ven val ue

, f bl i 1 hi % d : i % Qi 1 %
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be given the available tools. 5-CNAC Mpnghydrate FqQrm.l 4] Form |
of 5- CNAC2paogis Ressen Vids wrdsrstaeg fia foajogs g%étlwn% ?ea%lnés%'? a‘gai“cé; ms 1-1V
at roomtenperature. Accordi n%to di fferenti a{ scanni n%; ca%o etry
(DSO), | FerRoieding S s NochHrh YT HOCAEFHE 1 1BIF WPEh S oL
tenperature of about 69C (69.3C) and peaking at aboué Z\%ﬁ: 75. 20
fol | owed Hipgaeniedigfiercd hersi) eands pinifteEedARHOTALA VRS 5-GN Similar

t enperature of about 98C and peaking at about 140C (141.2C) (see

Fi gure 2) efficReyr snaimipistmtignchansivaszerpp palinapd PEHDdselvithiorgs -1V
identical to that shown in Figure 1. For instance, Form| exhibits a
charact eridgtiéNpeak at 15.5 20 0.2 or 0.1 20. Characteristic XRPD
peak | ocations (expressed in degrees 20 0.2, 0.1, 0.05, or 0.01 20)
and d-spacing for HO3M lAsawe! hprednyiticbaterm fabFath msaxs voiiin i) % -0§ a Eivph wive,
Characteristic XRPD Peaks (expressed in degrees 20) of Form | of

5- CNAC  d-pyatrdbly 2vwithived %, dRdlnadre peferablyewidiit §%(ofp cRef valot.i dhemndiely, (129

term “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 the

available tools.

5-CNAC Monohydrate Form I
| [34] Form I of 5-CNAC is 2 monohydrate. Form I is the most stable of '

' Forms IV 2t room temperature. According to differential scanning calorimetry (DSC),
Form I has a first endothermic transition with an onset temperature of about 69°C (69.3°C)
and peaking at about 76°C (75.2°C) followed by a second broad endothermic event having
an onset temperature of about 98°C and peaking at about 140°C (141.2°C) (see Figure 2).
Form I of 5-CNAC has an ¥RPD pattern substantially identical to that shown in Figure 1.
For instance, Form I exhibits a characteristic peak at 15.5° 29 + 0.2 or 0.1° 28.
Characteristic XRPD peak locations (expressed in degrees 26 +0.2, 0.1, 0.05, or 0.01°

26) and d-spacing for Form I are provided in Table 1 below.



(deg) 11.788 7.5 100 8.507 10.4 4 6.238 14.2 4 5.907 15.0 6

5.717 15.5 17 5.506 16.1 5 4.822 18.4 59 4.271 20.8 13 3.770 23.6
5 3.693 24.1 6 3.634 24.5 16 3.590 24.8 17 3.507 25.4 12 3.351
26.6 7 3.279 27.2 5 3.244 27.5 7 3.018 29.6 9 2.840 31.5 6 [35]
Form |l may be prepared by the procedures described above and in
Exanple 1 below. -9 [36] The present hgygRti on also provides a

phar maceuti cal conposition containing Form |l of 5-CNAC in which |ess

than 90, 80, 70,08, 8O%0RED Beats NoSesded in desrees 26 of Form I of 5-CNAC

d-Value 2-theta Relative Intensity
(A) Refraction angle (%)
(deg)
11.788 7.5 100
8.507 10.4
6.238 14,2 4
5.907 15.0
5.717 15.5 17
5.506 16.1 5
4.822 18.4 59
4271 20.8 13
3.770 23.6 5
3.693 24.1 6
3.634 24.5 16
3.590 24.8 ' 17
3.507 25.4 12
3.351 26.6 7
3.27% 272 5
3.244 27.5 7
3.018 29.6 9
2.840 31.5 6

[35] Form I may be prepared by the procedures described above and in

Example 1 below.



crystalline (based on 100% total weight of 5-CNAC). [37] The present
invention also provides a pharmaceutical conposition, such as a
tablet, conprising a mlled (e.g., ball mlled) or directly
conpressed m xture of Form|l of 5-CNAC and at | east one active agent

and/ or phar mceut C@@' e ACHERL A fion EILLWUE oD AR BEydRsCri bed

bel ow) . Preferably rnaceutlc onposition (or ed or

directly c I 5 90,
95, 96, 97%8‘[“%, gge §bm’%?’§’ﬁf%’g§s?h%?r° mﬁﬁg?)aoggwggmteégﬂf%?gl

wel ght of 5 CNAC o emem@%qstmmmam@pwposntnon (or milled or

directly cofipressed m xture). CNAC Form Il [38] Formll is a

monoet hanol sol vat e;39f &y %&V@ﬁﬁeﬂlﬂim v MEmabRscABom@BER MDAt t ern

substantially identical to that shown in Figure 3. For instance, Form

| I exhi bi t §RaCHEREL Sl p%&]h%a RERK (4., 0 maned or diredilyVonBredsed Gixture of

Characterlstlc XRPD peak ocations (expressed in degrees 20 . 0.2,

0.1, 0.05, IQJf@JCP&&) a1t S&asféh\fégxgén@ﬁndbzd?g Mrmhdent®hy REQwbed in
Table 2 below 10 Table 2 Characteristic XRPD Peaks (expressed in

degrees 20)qddfve [REMsklos@desintd\Rbow)d PNadratly, Aretph@inacetiidal Efpbagdnl (9N

angle 11.788 7.5 6.282 14.1 5.373 16.5 4.796 18.5 3562 25
milled or direcily compressed mixture) includes at least 50, 60, 70, 80, 90, 95, 96, 97, 98,
or 99% by weight of Form I based on the total weight of 5-CNAC in the pharmaceutical

composition (or milled or directly compressed mixture).

5-CNAC Form II

[38] Form II is a monoethanol solvate of 5-CNAC. Form II of 5-CNAC
has an XRPD pattern substantiaily identical to that shown in Figure 3. For instance, Form
11 exhibits a chracteristic peak at 16.5° 26 + 0.2 or 0.1° 28. Characteristic XRPD peak
locations (expressed in degrees 28 + 0.2, 0.1, 0.05, or 0.01° 2¢) and d-spacing for Form

II are provided in Table 2 below.

-~ 10 -



3.427 26 [39] FormlIl of 5-CNAC may be prepared as descri bed above

and in Exanple 2. -11 5-CNAC Octahydrate Form1Il [40] Formlll is
an octahydrate of 5-CNAC. FormIll is unstable at a relative
hum dity bel ow about 50 % Form Il ofppGNAC has an XRPD pattern

substantially identical to that shown™n Figure 4. For instance, From

|11 exhibits 3 chaast@rirbhesfiplse ificgites Qefofgxém&-ﬂoﬁélcrréc
Characteristic peak focatio 2,
0.1, 0.05, or 0.01 20 andrd=spagimg forTFormriti—are—mprovided in
Table 3 below. Table 3 Charact%& ti c XRPD Pé%ﬁ@w(expressed in
degrees 20) of FormIIlIl of d- Val uerefiaetipa@agiRel 4ti ve Intensity
(A) Refraction angle (% (degil7§§ 4121 4.8 1005 8.507[10.4 6 7.564
11.7 11 6.068 14.6 32 [4;] Form+ ey be prepared-ag descri bed
above and in Exanple 3. Fpr eﬁéﬁﬁle Form | | ll4dan be fade by storing
di sodi um 5- CNAC (such as |JtS etQﬁng sofvate) T 75 %%|relative

hum dity (or higher) for gt Least2si x esent

invention al so provides a pharﬁ&@&utlcal conpqsjsti on,
3.562 25
3.427 26

[39] Form II of 5-CNAC may be prepared as described above and in

Example 2.

S11 -



such as a tablet, conprising a directly conpressed m xture of Form

1l of 5-CNAC and at | east one active agent and/or pharmaceutically

acceptabl e additive (such as those described below). Preferably, the
i ncl udes

pharnaceutiaﬁlé%gggo%iti%n §2@ directly conpressed m xture) i

at | east - - 5, 96, 97, 98, or 99% by wei ght of Form
1l based on -12 t t ot al f 5- t r.mace a
conposi tion (or d|35@ % ﬁEF§§§8%WWﬁ%?g§§§RC q%ﬁﬁgﬁ Wg%rg e

FormIV[43 FormIVof 5- is.a y ( V of 5-CNAC
has an XREESATY tSlppRaH 0% SrAL R P ﬁaﬁﬁ@%@m " Fgure
5. For |nstance From IV exhibits_ a characteristic pe k at 7.2
and/ or 18.spbspgtially igengipal do thabshowriFigie &y Fo} ngtancy Hﬁét i ons
(expressed in degrees 20 - 0.2, 0.1 0.05 or 0.01 20 and d- spacing
for Form Ichamaeterishe aeakced-8 RO AT & 41 darapigrptic SRR apakdp@iest i ¢
XRPD Peaks (expressed in degrees 20) of FormI|V of 5-CNAC d-Val ue
2-t het a Relbwiréssed in (flﬁg)te@@ﬁrhgt% ad, aﬁg,l @ (2 gy qudidespading/fof Pproa fl areg 7. 2
52 4.875 18.2 100 3.605 24.7 7 [44] Form 1V nmay be prepared as
descri bed mbddd imfable B belwanpl e 4. [45] The present invention also
provi des a pharmaceutical conposition containing FormlV of 5-CNAC
in which at | east 50, 60, 70, 80 or 90% of the 5-CNAC is crystalline
based on 100% wei ght of 5- CNAC.

Table 3

Characteristic XRPD Peaks (expressed in degrees 28) of Form III of 5-CNAC

d-Value 2-theta Relative Intensity
A) Refraction angle (%)
(deg)
18.412 4.8 100
8.507 10.4 6
7.564 11.7 11
6.068 14.6 32

[41] Form II may be prepared as described above and in Example 3. For
example, Form IIf can be made by storing disodium 5-CNAC (such as its ethanol solvate)
at 75% relative humidity {(or higher) for at least six days.

[42] The present invention also provides a pharmaceutical composition,
such as a tablet, comprising a directly compressed mixture of Form IH of 5-CNAC and at
least one active agent and/or pharmaceutically acceptable additive (such as those described
below). Preferably, the pharmaceutical composition (or directly compressed mixture)

includes at least 50, 60, 70, 80, 90, 95, 96, 97, 98, or 99% by weight of Form III based on

- 12 -



M xture of 5-CNAC Forms | and IV 13 [46] Forms | and IV of 5-CNAC are
nmonohydrates. Characteristic XRPD peak |ocations (expressed in
degrees 20 0.2, 0.1, 0.05, or 0.01 20 and d-spacing for the mxture
are provi dege g haheos-b e Rh@aaBenEhA caBp dtios (bralindRRR oRpadssed
(expressed m%hegrieélgsom)ﬁg% %re of For mslgl 5 |V of 5 CNAC

d- Val ue 2- t:?,&gﬁe)Ra ative (A Refraction angle Inten5|ty 12.452 7.1 9
11.788 7.5 8.507 10.4 4 6.238 14.2 3 5.907 15.0 5 5.717 15.5
16 5.506 16.1 4 4.822 18.4 60 4.251 20.9 11 3.770 23.6 4 3.693
24.1 5 3.634 24.5 10 3.576 24.9 11 3.507 25.4 11

5-CNAC Monohydrate Form IV

[43] Form IV of 5-CNAC is a monohydrate. Form IV of 5-CNAC has an
XRPD pattern substantially identical to that shown in Figure 5. For instance, From IV
exhibits a characteristic peak(s) at 7.2° and/or 18.2° 20 £ 0.2 or 0.1° 20. Characteristic
XRPD pezak locations (expressed in degrees 26 + 0.2, 0.1, 0.05, or 0.01° 26) and d-

spacing for Form IV are provided in Table 4 below.

Table 4

Characteristic XRPD Peaks (expressed in degrees 26) of Form IV of 5S-CNAC

d-Valune 2-theta Relative
A Refraction angle (deg) Intensity (%)
12.279 7.2 52
- 4,875 18.2 100
. 3.605 24,7 7

[44] Form IV may be prepared as described above and in Example 4.
[45] The present invention also provides a pharmaceutical composition
containing Form IV of 53-CNAC in which at least 50, 60, 70, 80 or 90% of the 5-CNAC is

crystalline based on 100% weight of 5-CNAC.

Mixture of 5-CNAC Forms I and IV

-13-



3.351 26.6 5 3.279 27.2 4 3.244 27.5 6 3.008 29.7 6 2.840 31.5 5
-14 [47] The m xture can be prepared as descri bed above and in
Exanple 5. [48] The crystals prepared-by any of the aforenentioned

procedures may be [ugCOYBHEAM RY IR0y 5-TRIATOHe kidaWWyatafes! PaAEhrsiOXRPIE
Agents [49] Active agents suitable for use in the present invention

i nclude  bj.ol RGiGAl 4eypr@g%d M&eae&nies+ andoqneims Cald y1°3% huti-REGRE for

i ncl udi ng,” but not to, pesticldes, harnacologrcal agents,
and t her apg g5| ive agents include those that
are render gggggg% e?&%%a?%nggﬁrive or are destroyed in the
gastro-intestinal tract by acid hydrolysis, enzynmes and the |iKke.

Al so included as suitable active agents are t hose macronvol ecul ar
agents whose physi ochem cal charact such as, size, structure
or charge prohibit or inpede absor mhen dosed oraIIy [ 50] For
exanpl e, i cal cal | ctiv s sui.tabl u

in [rﬁe preQ ara gga%gﬁlﬁ%ﬂa xmgssedﬁnﬁegxgegaﬁggﬁ R’Jlxﬂm ,ﬁ% gu;se%,apgigioﬁi-;

TTIt

pol ypepti des; pepti des; hornDnes pal ysaccharides, and particularly

m xtures of nuco- pol ysacchari des; cgﬁﬂ&hydrates; lipids; small polar
organic nolecules (i e _ polar organic.no having a | ecul ar
wei ght of 500 dallt ons eVahwess); ot her 24igani c coppoleiksive and
particularly conpounds (dhi ch by t hregetivesgio npt  m@asitf or |whi ch
pass only a fractjomof the—adr HIbLEf%U dosEe) (hrou the
gastro-intestinal nmucosd“3hd/ or lare sus égirble to_chem ca

11.788 100

8.507 10.4 4

6.238 14.2 3

5.907 15.0 5

5.717 15.5 16

5.506 16.1 4

4.822 18.4 60

4.251 20.9 11

3.770 23.6 4

3.693 2441 5

3.634 24.5 10

3.576 24.9 11

3.507 25.4 11

3.351 26.6 5

3.279 27.2 4

3.244 . 275 6

3.008 207 6

2.840 31.5 5
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cl eavage by acids and enzynes in the gastro-intestinal tract; or any
conbi nati on thereof. [51] Further exanples include, but are not
limted to, the following, including synthetic, natural or

reconbi nant sources [4]7]3rem‘e:mjgtﬁfbvaaﬂb@p:@%?élﬁé‘s,deﬁdﬂmbdldioﬂganmmﬁhﬂé ewt h
hor mones (hGH), reconbi nant human growth hornones (rhGH), bovi ne

growt h hornones, and[4gpr ciHa@ryafa@\rdpakt@ LIBAELSE ihQifowtRnitkdPRBedures may
rel easi ng hornones; -15 growth hornone rel easing factor,

i nterferonspe tbddebrddbPanPméBodinown Bekgr on al facon-1  (available as
Infergen(r) fromlInterMune, Inc. of Brisbane, CA)), a and vy,
interleukin-1; interleukin-2; insulin, including porcine, bovine,
human, and hunman reconbi nant, optionally having counter ions °
including ziRfe ASQgLUM cal ci um and amonium insulin-like growh
factor, i nc#‘u%i—n'g"l—GF- 1; heparin, including unfractionated heparin,
hepari noi ds, dermat , i tLns, - Wel.ght arin,
very | ow nol ecul ar V\Ela:ghtA g%%egfﬁkﬁlgﬁlg f{JJI| ?gﬂj%gg/}é%%( ’él\gﬁﬂg?h\kﬁe@gm
heparin; cglgi 5LonN.J.nglidi | .ee| reld d :

er vt i opor Sl oY Rer Me it AR IR Do g el Bihor IR

anti bodi es; tostati,n. protease, inhibitors; adrenocarticotropin,
gonadot r opi pﬁstfég % gftrﬁl;éac?,'lg 1%% ﬁ%e;ﬂ%, 81)1<dy ggﬁ;eﬁé,m agents. ApIetle agents {oRd

| eutini zi ng: hor.npne-r el easi ng=.harmone: follicle stipulating horpone;
ol ucocer ebrBSF HALHE P i SHssty o Mefpiye G5 drouRy e 4t aaniyfiicotinal
cycl osporin; vasopressin, cronmolyn sodi um (sodium or, dj sodi um

e ommol v diEes B PG Ay et i Ran e ingpteches SHibl oS e ..

i ncluding aJ endronate, tiludronate, etidronate, cl|aqdronate,

pani dr onat d0OSe FESIAMGIESHIEr aganis WhpRe Rrsinchgmaical GBATARISTISHCS) SICR P RS eSTURT) |
including its fragnents; anti-mgraine agents such as Bl BN-4096BS
and ot her ®aFk3res AFMRIENdmpeie abwaptiop “heriosed etagoni st s;

gl ucagon-like peptide 1 %pG_P- 1), Argatroban; antimcrobials,

i ncl udi ng anti bi oti dS0] aer exsapice bioweisallyrar chemicaliyastive 2gaufe pitgble for use
vitam ns; anal ogs, fragnments, mnetics or polyethylene glycol ‘
( PEG - nodi fii S pefserit veyentiosgnedidet bissies b Hpisedtd sprotsins apnlypeptides; peptides;

v—
T

ii-brmones; polysaccharides, and particularly mixtures of muco-polysaccharides;
carbohydrates; lipids; small polar organic molecules (i.e., polar organic molecules having a
molecular weight of 500 daltons or less); other organic compounds; and particularly
compounds which by themselves do no‘t pass (or which pass only a fraction of the
administered dose) through the gastro-intestinal mucosa and/or are susceptible to chemical
cleavage by acids and enzymes in the gastro-intestinal tract; or any combination thereof.
[51} Further examples include, but are not limited to, the following,
inclnding synthetic, natural or recombinant sources thereof; growth hormones, including

human growth hormones (hGH), recombinant human growth hormones (thGH), bovine

growth hormones, and porcine growth hormones; growth hormone releasing hormones;
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conbi nation thereof. Non-limting exanples of antibiotics include
gram positive acting, bacteriocidal, |ipopeptidal and cyclic
peptidal antibiotics, such as daptonycin and anal ogs thereof. [52]
Accor di ng tL,e,.R0f rﬂgﬁ@fglﬁgﬁg &h AMMVACH IS a armacol ogi cal | y
active pep{gi de, Such as a %ﬁe ’g%tta?vg égeniﬁ?%géég'tlafegf%%gaﬁﬁ%qBone
active ag ; 'h@& NS n i.ch~display in vivo ..

phar nmacol 03%%6[&%%“ Vit y In g%ﬂrgr[g?eg%l §uc4¥‘%a§ﬂ@t g%?‘?/"ﬁ%‘?’f;{“%ﬁr‘/# L
heal i ng, or h. of -ho ration or inhihition of bhone

t ur nover, et(%feeﬁ%ﬁrlraﬁf ?13%1910?1 %%uﬁﬁg%?{cﬁgﬁéog Oy g*”B’iﬂPé?‘?PmPWFH bition
of osteocl ast

of these ag%thcfng@nfﬁa;viﬂtﬁé%@%g?%sl% u%%tmi&c: mﬂ o ?’gltc@%bl tsé%’ﬁ}%ﬂ%é‘hv ii’}SXﬁ“'ﬁ%ne
th i'd h (PTH), .. PTH.f {s, .9., PTH 1-34]), . .
st ot i R PRRE ke 1o et Bt S Biionaie e pesignisprsaadts. any

of the above. The bone .active agents nmay also be small nolecule
non- pept i difFmafaRs & %‘t%"’@hmglﬁ‘g\%“i“f‘?lgm arithy yery e S1oRgPiaa veighidgparin
activities as described aboye jn this paragraph. [53] A known cl ass
of such phé?qsw‘&%focs"gﬁne]a?w veeaaht hrpatiygcaleitonin, drcliding fplnen, eqhapascinesandi ng
pharmaceutical utility and are commonly enployed in the treatnment of,
e.g., Pagfimay gpvéeapceting s nagireis facior paneiswst enseiondliagtiyadise] udi ng,
but not limted to, postnenopausal osteoporosis). Various

cal ci t oni n§omAtesADORTAlGAsSs Altviiters; plrgnogprtic@wping gdnafetopinweleasieg hormone;
commercially avail abl e and commonly enpl oyed for the treatnent of |,
e.g., Pagewxyociyilediniing-haypeegelbasmgiharnadne;nfalliclystamuitiznitbrmstegopor osi s.
The calcitonin can be any calcitonin (e.g., human, sal non, pig or
eel ), incl ghtovgrehasidasa] thraanbopdiein; €ilgrastime pronthglangint; cysspads vishaeant |
as well as calcitonin derivatives such as 1,7-Asu-eel calcitonin. The
conposi t i ornsmobn sedinp(scdmneorgiisedium chedmmiglyodie)n vakomytin; clesbiridaimian of
two or nore calcitonins. The preferred calcitonin is synthetic

sal non cal @F®nbisphosphonates, including alendronate, tiludronate, etidronate, clodronate,

pamidronate, olpadronate, and incadronate; parathyroid hormone (PTH), including its
fragments; anti-migraine agents such as BIBN-4096BS and other calcitonin gene-related
proteins antagonists; glucagon-like peptide 1 (GLP-1); Argatroban; antimicrobials,
including antibiotics, anti-bacterials and anti-fungal agents; vitamins; analogs, fragments, '
mimetics or polyethylene glycol (PEG)-modified derivatives of these compounds; or any
combination thereof. Non-limiting examples of antibiotics include gram-positive acting,
bacteriocidal, lipopeptidal and cyclic peptidal antibiotics, such as daptomycin and analogs
thereof.

[52] According to one embodiment, the active agent is a
pharmacologically active peptide, such as a bone active ageni(e.g. calcitonin). Bone active

agents include classes of agents which display in vivo pharmacological activity in animals

-16 -



[ 54] The calcitonins are comrercially avail able or may be synthesi zed
by known nethods. [55] Wen the pharmacol ogically active agent is
sal non calcitonin, the appropriate dosage will, of course, vary

dependi ng URGMR,as fst%ili@ifﬁﬁpﬂle"alinés{%? %IIB% ofga'age, tab&1erRh OF BnAboIRYEL LY. of

the condition being treated. abl e dosage anounts are provided in

|t ornat| onaln Rl .6l H5uiR 204 BIALER HBR005L004000: A0

2005/ 014031, all of which are hereby 1 ncorporate erence.

O oman 485Gafh ot bl AR AR Sht 8l eV BEF B bopul EPELANIE O

about 0.05ny -5 , pre bou

adm ni st ered_i. ' ' ' 0 livery a .
SR Ao AR Aok, BEEPH SRk e ST M) Lapirmives
ng of sal no ' i dnini.stered dail.y t atient, e g., a
naman such S PabBRLRN, sl W EiimaR ooy Gt ARl g s 01,
about 0.8 to_about 1. e.g. .. about . i S i ni stered daily.

Al so pref er P&t géllrilaé’ %sggbé’ss ag&%cﬁlgﬁo%p%&ﬁggﬁwr%gﬂ% H’é’ﬁ“ B4y, [56]
Sui t abl e dosage anoun of parathyroi.d hornmpne, are provided in

| nt er nat i onBﬁ ﬁcﬁﬂ?gécé[ g‘?ﬁ’ﬁ af\fgvét.les ?ﬁé‘fﬂ%‘?’%&‘é&“s\wa@%’g‘lwﬂ, and WO
02/ 098453, all of mhiﬁh are hereby incorporated by reference. The
amount of parat hyroi d°o BeTORE HaHi o sichahanmacelpgically arive #es caltiEoning,
achi eve the_ physiol ogi cal conditions desired. In one enbodinment the
amount of pBRVAIAYIRS R2ERepEifalitiliyeng are componiprrployedin the fpaatpant 45 10)g.J s
such that it provides a daily adm nistered dose of PTH conponent of
from about Bagsba disepsgeduypecaerdna anpEsispporepisdincludinaaut perdimiditght , or
fromabout 1 tg/kg to about 6 gg/kg of aninmal body weight. Unit
dosage f or nRostRgpORANSR! HSIROPOresis).c¥eaiopt ealcitgnins., dnpludfngRFlspone pigpohent calcitonin
Particul ar PTH amobunts for specific applications wll vary according
to the agearespmmercsdly agaiibieand caimenloémplbped Subhertatment bf, ¢.56&Xegil'sand

can be determ ned by persons
disease, hypercalcemia of malignancy and osteoporosis. The calcitonin can be any

.. calcitonin (e.g., human, salmon, pig or eel), including natural, synthetic or recombinant

5, Sources thereof, as well as calcitonin derivatives such as 1,7-Asu-eel calcitonin. The

. compositions can comprise a single calcitonin or any combination of two or more
calcitonins. The preferred calcitonin is synthetic salmon calcitonin,

[54] The calcitonins are commercially available or may be synthesized by
known methods.

[55] When the pharmacologically active agent is salmon calcitonin, the
appropriate dosage will, of course, vary depending upon, for example, the host and the
nature and severity of the condifion being treated. Suitable dosage amounts are provided in
International Publication Nos. WO 2004/012772, WO 2005/004900, and WO

2005/014031, all of which are hereby incorporated by reference. An oral human dose of
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of ordinary skill in the art. [57] Anobunts of HGH or HGH conponent
can al so be determ ned by persons of ordinary skill in the art. In
one enbodi rrent the anobunt of HGH (e.g. the 191 amno acid native

speci es ( S OI’II ncﬂ%;% %uljﬁiglrpﬂgpa(ﬂ g&tabélﬁ Og)SEEghgn;ggghei’&%ﬁfa%{ Gl.llhé“

term nal ne ecCl es SOITH'[I’E IS su

o %aie;riaéw@zagoﬁ%eﬂen fulth gﬁﬂgﬁaﬂoﬁ%ﬁ&éﬁﬁﬁf MeThekg ERundes
o

ha i T el AT W pibons
2 I SRS P A SR B

about 0.05 ercen about rel at

total wei gMP erete @Yo eF& ?utor?rfgraﬁﬁ‘f:z?r élg ’c%%o]slflg’l%ﬁ %feélr gﬁ)fy
an anount of from about 0.01 percent to about 50 percent by wei ght,
nore pref eflPPIF %%?6@%3495"1? l’fr)*élﬂgéﬁtm&'?i‘ 3{35 theg - %E’lgcent by wei ght
relative to t he total ht of the overall pharnaceuti cal

conposi tion.: Phar ncBfl i cSé}lta fisags Aogrs of 1) YTW@%WE?ERIPY‘@%‘{”J
conposition is preferably in solid formand in the form of
dosage f or Iatgeatignal Butyicatidni Npsd B> 02349, W&(P?’/ésss%? $8¢ WP 8?’9?843%sa§ge
form. The solid dosage foam can be a capsule, tablet or particle,
such as a plovidéraroherelbysigraaporatihby [EweRse- Wﬂﬁ@ﬂiﬁ%ﬁé‘lﬂ@éﬁﬁ@f a
sachet that is mxed with a liquid and adm nistered. Al so the powder
can al so bsinpaigkred i antamopsipsigtte's torchjsveths physiongiral eomlisiprs desired. tIaene
powder nmay be adm nistered to the subject as-is. [60] Alternatively,
the solid colsdEinenf the mnoan obparathyrojdicomborgsat (¢ ge R WP 28] -SRIFH 144]) an
oi ntment, creamor sem -solid. For exanple, the powders nmay be added
to such that it provides a daily administered dose of PTH component of from about 0.001

pg/ke to about 10 mg/kg of animal body weight, or from about 1 pg/kg to about 6 pg/kg of
animal body weight. Unit dosage fofms may contain, for example, 800 pg of PTH
component. Particular PTH amounts for specific applications will vary according to the
age, size, sex and condition of the subject to be treated and can be determined by persons
of ordinary skill in the art.

[571 Amounts of YIGH or HGH component can also be determined by
persons of ordinary skill in the art. In one emboediment, the amount of HGH (e.g. the 191
amino acid native species (somatropin)) or HGH component (e.g. the 192 amino acid N-
terminal methionine (met) species (somatrem)) is such that it provides in a unit dosage form
of from about 10 mg to about 300 mg of HGH or HGH component (e.g. 100 mg of HGH

or HGH component). Particular HGH amounts for specific applications will vary
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topi cal excipients (e.g. polyethylene glycol) and adm ni stered as an
ointnment. [61] The pharmaceutical conposition can include a sustained
rel ease or controlled rel ease system Preferably, the solid dosage
formis foracosdingasthenistsizaf de@and cdnbifibn Thiee ampdnio vefiregied bvieray bagent
in the solid dosage formis a delivery effective ambunt and can be
det er mi ned dedrma@y b Pedsbrswif dfdierixaUmdhedrt. bi ol ogically or chemically
active agent by nethods known to those skilled in the art. -19 [63]
Fol | owi ng admi ni st ratfisg)n,Tﬁefwa@sa_wugcaa?@éﬁveia ot Béhefh05 6Pk froh AbEl | S
taken up into circulation. The bioavailability of the active agent is

readi ly ass@gsgscdivto mmrﬂemn@ghw@mﬁmé PRGOLR Weitht GGhd Yeba | N
bl ood, e.g., an increase in blood clotting tine caused by heparin,

or a decr easfmhfeich Ciohpblifish, ?ﬁk&?ﬂff@g# &%{(ﬁhﬁo%%uph(ﬁ%eféeﬁﬁow ABout Sge

Alternately, the circulating levels e active agent ‘Itse can

d di . i i . .
recsun e 9 BAEHL ] RS0l Hasons babm T, SOELew veg

phar maceutical |y "acc Irents,

di | uents, J 4 : StLG I al | dant s,

di si nt egr aflt%?%lt ﬂ&fﬁl&%t oglg%notv?%h%ﬁ{)@ﬁ%eg{ﬁ@g?&%oggﬁ'ci zers, colorants,
filmfornmers, flavoring agents, preservatives, dosing vehicles,

surfactants, and any conbi nation of any of the foregoing.

Pr ef er abl y,Pﬁtahegeugl%%}? ti voesg. are pharmaceutically acceptabl e
additives, ribed in Rem ngton's, The Science and

Practice of Pharmacy naro, A R ed., 19th edjtion, 1995, Mack
Pub. Co.) which is h@?é%ﬁ@%ﬁ“&%&ows’i@i Eﬁé?fﬁfé.ly[’%%ﬁlldé&‘iﬂi g raay
bi nders ingl yde, but Jé\a;&@not limted th starch, gelatine, sugars
(such as sUEOEE OmhpiAdisaec i (e edselid despgsferme Let w5 aselip RS pragce
di hydrate, natural and synthetic guns (such as acacia, sodium
al gi nate, dHoxLATSPHA fosage Trim easiche afapHip tablegn nartisice such as a powder or
pol yvi nyl pyrrolidone, polyethyl ene glycol, ethylcellulose, and waxes.
[66] Suit abrdel| Thenemsles mey brdd thepfgrm af wsaglst that iyimized vidh 2 Higti&andand
silicon

administered. Also the powder can also be packed into capsules or pressed into tablets, or

the powder may be administered to the subject as-is.
. [60] Alternatively, the solid .dosage form can be a topical deliver%; system,
such as an ointment, cream or semi-solid. Flor example, the powders may Be added to
topical excipients (e.g. polyethylene glycol) and administered as an ointment.
[61] The pharmaceutical composition can include a sustained release or
conirolled release system. Preferably, the solid dosage form is for oral administration.
[62] The amount of delivery agent in the solid dosage form is a delivery

effective amount and can be determined for any particular compound or biologically or

chemically active agent by methods known to those skilled in the art.
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di oxide (silica) (e.g, fumed silica and colloidal silicon dioxide).
[67] Suitable disintegrants include, but are not |limted to,
starches, sodium starch glycolate, croscarnell ose sodi um

crospovi done, clays ell ul oses .as.purified

et iyl cel |l ose, SolEim ﬂé?%mﬁyﬁéﬁnwiﬂmeeﬁhF amssgeﬂtatﬁe e fom

regel atin ed corn. tarc uns, (suc uar ocust
Eeag, kar ayanuBé%tPlcﬁ ?‘F . h@&&@ éle ac%eﬁgeélgg dél&ga?sgﬁsﬁdtl@'grant
is sodium starch -20 SUI l e bulkln c ude,
but “ar e OBtk SEops Pre i e ebbont tit £ Ee T ﬁsﬂ%{%g clolt
nlcrocrystalllne el |l ul pse, | actose Iact nonoh e),
sucrose, FBK¢AEEd g)y Hspaiiy Plof & ec@éfedflﬁﬁgﬁ g glgum VEEICE‘?S %Eﬂ?@& . and
tricalciumsul fate, [69] Sui table |ubricants incl ude, but _are not
limted toAlrpatcly,the grquipting loyels phibeactiya agent itsell eap hejmgppeddirestle and
magnesi um st ear at e) talc boric acid, sodium benzoate, sodium
acetate, sodium f unitht Sthcseld %géﬁ?ra’rmﬁémdﬂ‘%ﬂ RherprPeiselygacoapible
hydrogenated cottonseed, and castor oils. 570 Sui tabl e surfactants
i ncl ude, bifditiypse sibtas pXGipiensy] carsierss diliientpn Stakilizeds, plastiipers chindeysd kidepisat ed
soy lecithin, polysorbates, and bl ock copolyners of propylene oxide
and et hyl efisintogrpetd, bufkpe agTeie lpivigans eastidizezd, colorasie eftmafotracrs. iy oringe
exci pients may include polynmers and inactive conpounds which for
exanpl e, adgdnis.lresteonatives addsing velriclesa siurfagtetts,rand gny ofmbinagors of dngl obthal
dosage form contenpl ated by the present invention or which may aid
t he rel eafeegoingt Refaably dhae addidvespe phirmacentitally heseptalsle ndditives,csath aal
environnment. [72] In an additional enbodi nent of the present
i'nvention thbe deghibedpdeatiigeal'd, ThaSdeaipt ail Fradtioaof Phaemedye (Gunearh, ARy, be
either or both of the polyners crospovidone or povi done.

ed., 19th edition, 1995, Mack Pub. Co.) which is herein incorporated by reference.

[65] Suitable binders include, but are not limited to, starch, gelatine,
sugars (such as sucrose, molasses and lactose), dibasic calcium phosphate dihydrate, natural
and synthetic gums (such as acacia, sodivm alginate, carboxymethyl cellulose, methyl
cellulose, polyvinylpyrrolidone, polyethylene glycol, ethylcellulose, and waxes.

[66] Suitable glidants include, but are not limited to, talc, and silicon
dioxide (silica) (e.g, fumed silica and colloidal silicon dioxide).

[67] Suitable disintegrants include, but are not limited to, starcles, sodium
starch glycolate, croscarmellose sodinm, crospovidone, clays, celluloses (such as purified
cellullose, methylcellulose, sodium carboxymethyl cellulose), alginates, pregelatinized corn
starches, and gums (such as agar, guar, locust bean, karaya, pectin and tragacanth gums).

A preferred disintegrant is sodium starch glycolate.
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[ 73] The pharnmaceutical inactive ingredients, referred to above, for
exanpl e optionally include crospovi dones and povi dones, which may be
any crospovi done and povidone. Crospovidone is a synthetic

crossl i nkedhonopol ynEg] ofSultkble mkin@agepty incluie,dunare nat lmiteiab) setches (such
1- et henyl - 2-pyrrolidi none, having a nol ecul ar wei ght of 1,000, 000
or nore. CowRe 6hih), micrsadybtallihecelinlosp ivioshopgs, lanesk nchack3dkaig)] ssmben e
XL, Polypl asdoueXL-10, Pol ypl asdone I NF-10 avail able from | SP,

Kol I'i don Cldex@ys8] habiitsl, talemn Bl daarcpal atfhe)and thealqis befated
crospovi done is Pol ypl asdone XL. -21 [74] Povidone is a synthetic

pol ymer consi sting ofso] i meRibIdneiows idindpyut Skindi RaReal ©) Q4pis aklayi ng a
nol ecul ar wei ght generally between 2,500 and 3, 000, 000.

Commer ci al | yeaayQiduaR béaca‘l},%h denss ah&‘ﬁhéﬂéﬁuﬁ@!ehlafép Rail- 5¥ic akd@l doaplen
K- 90F avai |l abl e fron1 ASF Cor poration and Pl asdone K-30 and Pl asdone

K-29/32, avahlahl ﬁ)dflﬁl?ﬁﬂe{aga sociu?rékunﬁ?até‘%@&hrﬁ @ﬁ@n@@%ﬂ@eﬂ@lﬁ& glycol,

CI’OSpOVI dones and povi dones are COI’TI’TEI’CI al y avai |

AIternatlvq{ gr\t}l&écg%&g %ﬁ{;@a i%ed by known processes [76] The

crospOV|don one or ¢ natlon thereof is generally present in

the compositions in a amynh, %f &5& R byl o BSLEER inl BICT!

by weight relative to the e overal har macedt i cal

iti f
oo zrsggs@ebﬁbogyg%wo B ST GRS e
t ot al melght o # gPgarnaceutlcal conp05|t|on Delivery Systens [77]
The anopunt gent used in a pharmaceuti cal corrposi tion of
th t t t fect
pur pose of tLQVSer?@ai F1te pBiEm R ae 1B qufaﬁﬁemaamwcmse

The anobunt of active agent in the ¢ osi tions
phar macol ogiokanersand BP%?%‘P%OWS t n&&éﬁ‘?ﬁ’l&’a“}“ﬁ &e%gwu@%@%oggﬁwacmrmg

effective
of the solid oral dosage form contemplated by the present invention or which may aid the

_release of the solid oral composition in the gastro-intestinal environment,

_; [72] In an additional embodiment of the present invention the

. pharmaceutically acceptable inactive excipient may be either or both of the polymers
| .crospovidone or povidone.

[73]1 The pharmaceutical inactive ingredients, referred to above, for
example optionally include crospovidones and povidones, which may be any crospovidone
and povidone. Crospovidone is 2 synthetic crosslinkedhomopolymer of N-vinyl-2-
pyrrolidone, also called 1-ethenyl-2-pyrrolidinone, having a molecular weight of 1,000, 000
or more. Commercially available crospovidones include Polyplasdone XL,

PolyplasdoneXL.-10, Polyplasdone INF-10 available from ISP, Kollidon CL, available from

BASF Corporation. The preferred crospovidone is Polyplasdone XL..
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anount. However, the anmount can be |less than that amount when the
conposition is used in a dosage unit form because the dosage unit
formmay contain a plurality of delivery agent conpound/active agent

bi ol og1 cal Ty, t her 2P0t Foufie €4 gl RIBLISSG PRk SPlRekt i The
L i U e
ot hode krtmne SRl el AR colifor Redfy ROuRST K 3PreHEb RS >
CoT o ent | SATP CrbieAe MUSTRAER 4 B gt Aot sl SR ng t he

active agent alone, |ower anmpunts of biologically or chemcally
active agents than {fbsésgaagoned apyveotie gpsroyidonssisnd poridapente del i very
systenms can be admnistered to the subject, while still achieving
the same bloswy giadlyavailagled Adternativealn desy mpay be syntesized by opvn@seresses: | v,
the weight ratio of delivery agent (e.g. 5-CNAC) to active agent
(e.g. HGH or HGH colipbndie crosprmidgne, PTHldNE 5 Aplination Higesof fsragmralbout
0.1:1 to about 300:1 or 1000:1. In one enbodi nent the weight ratio of
del i very ajessat in fhe cgmp@RitpRp\D) antamogeitof fromeagewit). J perepnt 4G4 norcepiiy weight
conponent, PTH or PTH fragnment) ranges fromabout 50:1 or 40:1 to
about 0. 5:relativedio Zheliotal weightof Giooctrlrpmmadeatioaktoytppsifiat, ipeeferafly debnemt y
agent (e.g. 5-CNAC) to active agent (e.g. HGH or HGH conponent, PTH
or PTH f r&drment percam e fercom, alocuireft@bly Stpercatnau 20 Qeberit by evelght 2latiye
The weight ratio of delivery agent (e.g. 5-CNAC) is cacul ated based
on the frese tizkabil kepimodthe phandedutised toymposigemt . The weight ratio w | |
vary according to the active agent and the particular indication for
whi ch the active agent is adm ni stered.

Delivery Systems

[77] The amount of active agent used in a pharmaceutical composition of
the present invention is an amount effective to accomplish the purpose of the particular
active agent for the target indication. The amount of active agent in the compositions
typically is a pharmacologically, biologically, therapeutically, or chemically effective
amount. However, the amount can be less than that amount when the composition is used
in a dosage unit form because the dosage unit form may contain a plurality of delivery
agent compound/active agent compositions or may contain a divided pharmacologically,
biologically, therapeutically, or chemically effective amount. The total effective amount
can then be administered in cumulative units containing, in total, an effective amount of the

active agent.
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[80] The presently disclosed delivery agents facilitate the delivery
of biologically and chemcally active agents, particularly in oral,
subl i ngual , buccal, intraduodenal, intracolonic, rectal, vaginal,
mucosal , pul monary, i[f8]r afthstmtia]l arandt ofcastir agestyts bengd cfiBid defdirined by
conpounds and conpositions of the subject invention are useful for
adm ni st er i mgthbdsctnognaathoye shilled befe el Hywaek | beCandg el tdmp@itRAY of the
animals, including but not -23 limted to birds such as chickens;
nmanmal s, suikem®dn ogaolier a@iVeRgenfifiie efioRsly Bl Sther dBfnbfBARS or and -
particularly humans; and insects. [82] The conpounds and conpositions

are parti cutaigoyitiaaidniaB@ROHSackiof agefedidnk SlolvBPart @R of Blologically or chemically
biologically active agents that woul d otherw se be destroyed or

rendered | essivefifcastiaanty u%dﬁﬂ%ﬁ&%&g@ﬂﬁi@ﬂﬁﬁ? bREEINEY QY GertNGnBEL | VE
agent reaches its target zone (i.e. the area in which the active

agent of thﬁuﬁﬁhﬂé@&dﬂﬁ%ﬁiﬂﬁb’i] WhiRRtif §cﬁ&hﬁ%€£ﬁ€ggﬁgheveﬁﬁ{i’dlw &ga'y&uggg

body of the animal to which they are admnister Particul ar
conpounds agg.gonposi tions of the present invention are. useful in
orally admnistering active agents, especially those that are not

ally admini'stering | y thos !

< doct red. 183] Thol Bompaerringe MR AL MR s R REEMD TV,
ts h AN j [ ti ts.t ted

Dol ogi cal Sy bk’ gy QG AOL Kbl oA TP E0R 30 Sihell 1 eh

of Lhe 2L 03050k SSTRS ko RO Mhstiat a0 oLyt s, arL e, gent

W t hout jthe delivery~agen . ( 1 ( . .
agent i & 537 oROUREFocr R e e e on et fupmapergct F Pl
el very) . PR SRRRG skl B APoBP- RED Brloetaries PHOHER feiagt rao
met hod for otf I;lglivery agent (e.g. 5-CNAC) to active agent (e.g. HGH or HGH component, PTH or
PTH fragment) ranges from about 10:1 to about 0.5:1 (e.g. 2:1). The weight ratio of
"_mdelivery agent (e.g. 5-CNAC) is caculated based on the free acid form of the delivery
lf_agent. The weight ratio will vary according to the active agent and the particular indication
for which the active agent is administered.

[80] The presently disclosed delivery agents facilifate the delivery of
biologically and chemically active agents, particularly in oral, sublingual, buccal,
intraduodenal, intracolonic, rectal, vaginal, mucosal, pulmonary, intranasal, and ocular
systems.

[81] The compounds and compositions of the subject invention are useful

for administering biologically or chemically active agents to any animals, inchiding but not
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treatment or prevention of a disease or for achieving a desired
physi ol ogi cal effect, such as those listed in the table below, in an
ani mal by adm nistering the conposition of the present invention.

Speci fic s aftienIudQk chiblihy QGO Suchab rddent, Bene, 4igs, 4b8, cats,
Physi ci ans' Desk Reference (59i Ed., 2005, Medical Econom cs

Conpany,  lyiases, AR Yk BarNhinan¥Whhe sdcss. herein i ncorporated by
reference. The active agents in the table below include their

anal ogs, fragnents,ssii Mehi eSmpRARE AR XEHNHERE 8rddbaE@ayOslivhiiBGous for
derivatives. -24 Acti've Agent” D sease and Physi ol ogi cal” Effect

arouth NorgaRReRe Ghaatg! SOOIy oWt Dol 30K GRIRI oG He! dighdfie 6f ©

wasting reco nant gro grow h hornone rel easing

f . 1 i .
act ofS el 140 gg@cgﬁg b BhRECRE QouddiEd YR Pactild a%@p{e?s%q\ége frfarger

infection, inc C cancer, epatitis, and

ot o 0% ol WL s MR 05 ik SRS it
[noul 07 Al ot 0 LR ST ReP RGBT, S
B asel el el Sain EHh e s R R B e
POl YOSt {18 a0 oL STORL 14 et ol LTS oo o o i
ant i phos phircx)llpiogiec{j delivery is desired.

[83] The compositions comprising the compounds and active agents have
utility in the delivery of active agents to selected biological systems and in an increased or
improved bicavailability of the active agent compared to administration of ﬂ;le active agent
without the delivery agent. Delivery can be improved by delivering more active agent over
a period of time, or in delivering active agent in a particular time period (such as to effect
quicker or delayed delivery) or over a period of time (such as sustained delivery).

[84]1 Another embodiment of the present invention is a method for the
treatment or prevention of a disease of for achieving a desired physiological effect, such as
those listed in the table below, in an animal by administering the composition of the present
invention. Specific indications for active agents can be found in the Physicians’ Desk
Reference (59" Ed., 2005, Medical Economics Company, Inc., Montvale, NJ), which is

herein incorporated by reference. The active agents in the table below include their

analogs, fragments, mimetics, and polyethylene glycol-modified derivatives.
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anti body syndrone: Posttransfusion purpura. Heparin Treatnent and
Prevention of Thronbosis, including (Deep Vein Thrombosis);
prevention _of blood coagul ation Calcitonin Osteoporosis; diseases of

t he bone; [pone pain; ‘LS%H X ic (including pai 551%%%9&1 ﬁﬂla‘éﬁcﬁfhffect

ost eoporos|is or cancer ropoi etin, Pegyl ated erythropore
Anem a; WHHR/Atherapy-Associ-ated Annma;

Chenot her apeut Geatth pornmaec@dludingiivaan At r il alGrewthdisetders; fracintng muscle wasting
Vasodi | at i jon re&mbigentgrawih benroonand@MPE Reduct i on of anyl oi d deposits
and systerr cllomnﬁﬁmlwsf@tcmﬁf@éﬁSQMS)not al ways) in connection with

Al zhei mer ' s di S?Iﬁér? rgl%’hlt%c% %Otyes aﬂ d G\F&E?fnf&%ﬁ qll_wgtldtp@g%ﬁgmc égmer’

di seases |Mbnocl ORal prevent gr

!Ilﬁl e
Used | n ssavs—to r~|nf et r~|| seases-Sonut ast afl nl%gr_\j' rnan_ pll Y=Y |_nn
b A

LR~ =2 — o a e o

ul cer; erosiuelaykiss (mg Ilgerlevlamlcmleukm-@ed ﬁﬁgi inflictiom; hawer, edromkadal lyamumty,
TSH secretling pituitary adenonmas; secretory panczméaltanwlanlnmp@n

carcinoid synﬂg&ggﬁsdﬁqﬂ%%&{tg%gﬁéj thyroid-associ gied...

opht hal no necular ndnmq ret nnnaLh\/ d_G\I‘FB,’-LQP& gr owth-

hor none and i ns Uhmnad GlobulgmsoutthasT¥igt or smallpox, rables and dlphthena Alzheimer’s
Disease; Primary immunodeficiencies; Acute
Guillain-Barré syndrome; Chronic idiopathic
demyelinating polyneuropathy (CIDP);
Myasthenia gravis, polymyositis, and
dermatomyositis; neonatal imnmune
thrombocytopenia, heparin-induced
thrombocytopenia, and antiphospholipid
antibody syndrome: Postiransfusion purpura.

Heparin Treatment and Prevention of Thrombosis,
including (Deep Vein Thrombosis); prevention
of blood coagulation
Calcitonin Osteoporosis; diseases of the bone; bone pain;

analgesic (including pain associated with
osteoporosis or cancer)

¢z Brythropoietin, Pegylated erythropoietin. Anemia; HIV/HIV-therapy Associated Anemia,
Chemotherapeutically-Induced Anemia

ke

Atrial naturetic factor ‘ Vasodilation
Antigens o Infection
CPHPC Reduetion of amyloid deposits and syétemic

amyloidoisis often (buf not always) in
connection with Alzheimer's disease, Type II
diabetes, and other amyloid-based diseases

Monoclonal antibodies To prevent graft rejection; cancer; used in
assays to detect diseases

Somatostatin/octregtide Bleeding ulcer; erosive gastritis; variceal
bleeding; diarrhea; acromegaly; TSH-secreting
pituitary adenomas; secretory pancreatic
tumors; carcinoid syndrome; reduce proptosis/
thyroid-associated ophthalmopathy; reduce
macular edema/retinopathy; decreases growth
hormone and insulin-like growth factor
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-25 Protease inhibitors HV Infection/AlDS Adrenocorticotropin Hi gh

chol est er

ol

(to lower chol esterol) Gonadotropin releasing hornone
Ovul atory disfunction (to stinulate ovul ation)

Oxyt oci n Labor

di sfunctifon—(to SF!PWTaJﬁIuBRo niracti ons) HIV Infection/AIDS
Leuti ni zijng=hornone-releas - hornone; 2gul
Leuti ni zi ng Hor nonddresfoobatiatioginst i mul at | hg " highohesta@l{mdoerehilosiadhs e
Gaudi er diseas .0 rret ol 1 oprot gi [hr.ORDODOI T .
Thr onbocylt onanp SR AP PR EFAAL net b Ty Lo PR et o
t he durat{i on of CheI’YDOhﬁbﬁﬁ)y i nduced FacLaboy dlsﬂwtKBSEto s(mala@rcammstﬁonn)
and t hei rrmeutropenia and HUb Lreat UT preve fectio Pegylated
forns in chggbgqlfg‘i‘gé ﬁ‘&f (5 t he g%S%&l?efﬁpm Pcrh"SﬁW%
Mycobact ar i offf 1Hee é nR: Sgtliclg 4t aﬁ]“%f efption (MAC) RNAi Hunti ngton,
Al zheinerls, Viral |nfé®fM°hs (HIV,  Hephtitis A, B or C RSV,
Cancers; [Macul ar m@&&&bﬁ)@ﬁm Pr ost agl F\nd}aﬁﬁmei"&iﬁﬁﬁd (@Cﬂﬁlb@libhze lipoprotein)
Cycl osporfrm—Tramspl BCtT O, PSOTTESTS, T giopecias;
Sj ogren' §_syndr one: %#3{8?1&? 98R unctivitib Sicca ng%r B')j%@%qpﬁmf\loct ur nal
Enuresi s;| anlgagtins (@iooyle oty \SmaRethdiN|  HokdATR dudbtiono@EiRfotherapy-induced
' Factor); GM-CSF, (sargramostim) and their neutropenia and thus treat or prevent infection
Pegylated forms in chemotherapy patients; Inhibit the growth of
or to kill Mycobacterium Intracellular Avium
Infection (MAC)
RNAI Huntington, Alzheimers, Viral Infections (HIV,
Hepatitis A, B or C, RSV), Cancers; Macular
Degeneration
Prostaglandins Hypertension
Cyelosporin Transplant rejection; psoriasis, inflammatory
‘ alopecias; Sjogren's syndrome;
Keratoconjunctivitis Sicca
Vasgopressin Nocturnal Enuresis; antidiuretic -
Cromolyn sodium; Asthma; allergies
Vancomyein Treat or prevent antimicrobial-induced

infections including, but not limitted to
methacillin-resistant Staphalococcus aureus and

Staph. epidenmiditis
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Vanconycin Treat or prevent antim crobial-induced

i nfections

including, but not limtted to nethacillin-resistant Staphal ococcus
aureus and_St aph. epidenniditis -26 galliumsalts (such as gallium
nitrate) Osteqp@ffShfs sRag8Latulnigage; | nhi @s%e%porgj%; 2 §ikease; Inhibits
Pronotes dstcobl astic ‘activity, hypercal cepii@clabdPritid Bl sEtNERE activity,
rel ated hypercalcem a, urethral (urinary tr Eﬂmﬁgmﬁﬁmﬁwﬁméﬁﬁmanﬂmﬁi
anti-tunons, cancers, including wurethral ang%ypgr@a%ﬁﬁa,g@gﬁgr(ﬁmryﬁac@

| ynphoma; | nalignancies (including bl adder naafMegtids; adtERKR @incers, including
management, of bone netastases (and assot¢i atestBPind bladfilchRbS, lymphoma;
myel oma, attenuate immune response, i ncludingigaidcRe BRIEkg BRI Afder);

rej ections;

di srupt

I ron metabolism pror

NduiemiainhnatBérR b e meRsEs (and

repair; tﬂ attenuate or treat infectious piseERsSRSN)PIuINERADEGHSE bitdhtate
species, ifncluding but not linited to nyaaAaeepbeE) heb@hesllopstiGransplant
and nycobacterium avi um conpl ex Desfer i efaditiohe diskipron h&iboBME préhadle
Par at hyroifd hornmone (PTH), including its|Osteapgia FoundirEREMBAIGRAte or
D seases ¢f the bone treat infectious processes of mycobacterium
species, including but not limited to
mycobacterium tubercolosis, and
mycobacierinm avium complex
Desferrioxamine (DFO) Iron overload
Parathyroid hormone (PTH), including its Osteoporosis;

fragments. Diseases of the bone
Antimicrobials Infection including but not limited to gram-
positive bacterial infection
Vitamins Treat and prevent Vitamin deficiencies
Bisphosphonates Osteoporosis; Paget's disease; bone tumors and

metastases (and associated pain); Breast cancer;
including as adjuvant therapy for early stage
breast cancer; management of bone metastases
(and associated pain), including bone metastases
associate with breast cancer, prostate cancer,
and lung cancer; Inhibits osteaclasts; Promotes
osteoblastic activity; freat andfor prevent bone
mineral density (bmd) loss; multiple myeloma;
prevention of bone complications related to
malignant osteolysis; fibrous dysplasia;
pediatric osteogenesis imperfecta;
hypercalcemia, urethral (urinary tract)
malignancies; reflex sympathetic dystropy
synodrome, acute back pain after vertebral
crush fracture, chronic inflammatory joint
disease, renal bone disease, extrosseous
calcifications, analgesic, vitamin D intoxication,
periarticular ossifications
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Antim crobials Infection including but not

limted to gram positive

bacterial infection Vitamns Treat and prevent Vitam n deficiencies
Bi sphosphonat es CBteopor05|s Paget s di sease; bone tunors and

et ast ases— @ Breastr—cancer—; i rr(,Trul Mg—das ;
adj uvant | R&N 6$%r<%5wpfwg§@mme %%Fh&’é&fm‘?rﬁﬁ%’élﬁﬁ?fmﬁ?mﬁ%%ﬁde
net ast asels aupel HZ ncIddlng bone nefE34sks

associ at e ARRZGY. %\"élfoné’ Il]a 5 '{Q)’P% ancer, and |lung cancer;

I nhi bits loste ydysp :%oblastic activity; treat and/or
prevent bpne %*ff 4& 7osg; multiple nyel oma;

prevent i op_of bdwgweﬂ “related to maljgnant osteolysis:;
fibrous dysplasia; pesli@gsic osteogenesis impRebeBanichyRRL Gl Gefing,
urethral (urinary tract) malignancies; |reyb&tycsmipat Baitoling ¥$iogdpetmic
synodrone} acute back pain after vertebral retitis)) obdsagtatdigmosibaidn the
inflammatpry joint disease, renal bone ldi seflt®jicabaamGBEQO e stomach,
calcificalions, analgesic, vitam n D i nt/otiodatunggmall e afdtcolu] Breat acute
ossificatjons -27 BI BNA0O96BS - (1-Pi peri;di necasimx®ith dardid¥ascular Agents
Anti-m grpine; calcitonin gene- rel ated |pégmluditg, but not limited to, calcium channel

blockers, beta blockers

GLP-1, Exendin - 3, Exendin — 4, Obestatin

~ Diabetes; improving glycemic control (e.g.
treating hypoglycemia and controlling
hypoglycemic reactions), obesity

dipeptidyl peptidase IV (DPP-4) inhibitors

Diabetes; improving glycemic control {e.g.
treating hypoglycemia), obesity

acyclovir, valacyclovir

Used to treat herpes infections of the skin, lip
and genitals; herpes zoster (shingles); and
chickenpox

HIV Entry Inhibitors (e.g. Fuzeon)

Inhibit entry of HIV into host cells

Sumatriptin, almotriptan, naratriptan,
rizatriptan, frovatriptan and eletriptan
(piperidinyloxy)phenyl,
(piperidinyloxy)pyridinyl,
(piperidinylsulfanyl)phenyl and

anti-migraine serotonin agonists

(piperidinylsulfanyl)pyridinyl compounds
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[2-] [ 5-amino-I-]

[4-(4-pyridinyl)-1- antagoni st

pi perazi nyl)carbonyl ] pentylJam no]-I-[ (3,5

di br ono- 4- hydr oxyphenyl ) net hyl ] - 2-

ooet | 114( L Godl i e Jlaiin QU 1aZ0T LT~ Gl <771 °)

3 ucagon | rggﬁmﬂk,gg,sgaxﬁ@mg@)@ treating hypog ycem a and
control | irg ﬁ@@@i%@%@ﬁwiﬁﬁ@%ﬁ@‘ﬁ nd X gsity; a diagnostic aid in
the radiqgi c%31ggmhhlgl?org fambddgaisd omagh, duodenum snal | bowel and
colon; Treat acute " peisgRing Wth Car di gvascul ar Agents i ncl udi ng,
but not |i magog&m&ﬁbﬁaéggvg@@mggm%{,@cker s, beta blockers GLP-1
Exendin - |3, Ex@fstiol NoftnudReat &bidkeDl abetes; inproving glycemc
control (se. grranséﬁﬁﬁém%lﬂai/spﬁg{e){&qmﬁto@ﬁd control l'ing hypoglycemc
reacti ons) , obesi tpysish RBdlbEthioPgpt | dase|lV (DPP-4) inhibitors

Di abet es; %bﬁtgmg;rﬁﬂgtgm)@aﬁ@tn&mmﬁd@ g. treating hypoglycem a),
obesity ecM Va¥ing, diddAbRRY Sl bife, aAMide0 |t r eat herpes infections of
the skin, {lip apdn@er]dmtisitabheldpesvigzost e (shingles); and chi ckenpox
| RV Entry | nhizbioti9isdife teflofoRudiesigxill nhi bit entry of HV into host
cells Suqatcreiapﬁﬁiﬁe, eBIe] deplrfiine, fidhdML | Pt an, anti-m grai ne serotonin
agoni sts |ri zadfinapir atesylite,G¥@finvih@amawnd €l etri pt an

indinavir sulfate, amprenavir, lopinavir,
lopinavir, fosamprenavir calcium, atazanavir

sulfate
Peptide YY (PYY) and PY Y-like Peptidés (e.g. | Obesity, Diabetes, Eating Disorders, Insulin-
PYY[3-36]) Resistance Syndromes

Apo a-1 and its mimetics (e.g. APP018)

Decreases HDL; treats or prevents
atherosclerosis, treats hypercholesterolemias

Imitinab

Used to treat chronic myeloid leukemia, and
gastrointestinal stromal tumors

influenza virus vaccine, types A and B (suxface

Prevents influenza infections

antigen)
ranibizumab To treat or prevent macular degeneration (e.g.,
wet macular degeneration and age-related
macular degeneration)
[85] Another embodiment is a method of treating a disorder responsive to

the action of calcitonin, such as Paget's disease, hypercalcemia or osteoporosis (e.g.

treating postmenopausal osteoporosis in women

greater than five years postmenopause with

low bone mass relative to healthy premenopausal women), in a mmammal (e.g., a human) in

need thereof by orally administering a pharmaceutical composition of the present invention

which contains Forms I, II, II and/or IV of

-99 -

5-CNAC and calcitonin, Preferably, the

pharmaceutical composition is administered in the absence of food, advantageously a short




(pi peridinyl oxy) phenyl, (piperidinyloxy)pyridinyl,
(pi peridinyl sul fanyl)phenyl and (piperidinylsul fanyl)pyridinyl

conmpounds
zanam vir
1827 and

-28 hburaninidase I nhibitors: peramvir, Antivirals

iy S Bl tahE porsi foﬁ%?foog,r%(rn fifdoe, Pirbicittdiva bt Hiedi, o6

ors I mant a

Nucl eosi de/ N cleot Reve t ase Jnhlbltors
g]e &E@t of c

Non- nucl ed%Ff mﬁ@V@F

b1oa¥?1

r|p "nhi bitors, Protease

| nhi bitors, Fusion OVIr hi.ophosphonof or mat e, .
foscarnet, enf UViI‘I[%& o ?rf&Pﬁ%fnﬁ ai ?IWSS"E at%faﬁ(ﬁ ‘éefi'mgmsm o

st avudi ne,
t enof ovir

I di
i %@H S bnsin 0 B b %S’s?fﬁm‘ﬁzcﬁsoa%%% SN

nel fi navir | ate, saquinvir inesylate, di pavir sulfate

anpr enavi rm i (Gebvi 2, DU 1P REEd ﬂl?rﬁ%fapﬁbroéﬂ v?‘ilm’(?“é?e&‘?l%lrﬁ Pé‘t‘ré{]f%teﬁg?f‘llr
sul fate Peptide YY (PYY) and PYY-1ike Peptides

Di abet es,

cBapsitipn i sherpresent inyeatiqn Yhich contains Forms { II,gIII and/or IV%’f 5-CNAC

and human growth hormone. Other examples of conditions that can be treated, or effects
achieved with pharmaceutical compositions of the present invention that include Forms I,
I, 11 and/or 1V of 5-CNAC and human growth hormone include long-term treatment of
pediatric patients who have growth failure due to an inadequate secretion of endogenous
growth hormone, long-term treatment of pediatric patients who have growth failure due to
Prader-Willi syndrome (PWS), short stature associated with Turner syndrome in patients
whose epiphyses are not closed, idopathic short stature, long term replacement therapy in
adults with growth hormone deficiency (GHD) of either childhood or adult-onset etiology
(e.g. growth hormone deficiencies as a result of pituitary disease, hﬁpothalamic disease,
surgery, radiation therapy, chronic renal insufficiency or trauma), and long-term treatment
of growth failure in children born small for gestational age who fail to manifest catch-up
growth by age 2.

[871 Another embodiment is a method of treating a disorder responsive to
the action of parathyroid hormone, such as osteoporosis (e.g. postmenopausal women with
osteoporosis who are at high risk for fracture), in a mammal (e.g., a human) in need
thereof by orally administering a pharmaceutical composition of the present invention which
contains Forms 1, II, IIl and/or IV of 5-CNAC and parathyroid hormone. Other examples

of conditions that can be treated, or effects ahieved with pharmaceutical compositions of the

=30 -



PYY[ 3-361) Resistance Syndromes Apo a-1 and its mnetics (e.g.
APP018) Decreases HDL; treats or prevents atherosclerosis, treats
hyperchol esterolemas Imtinab Used to treat chronic nyeloid

| eukeni a, PRderd ASlhQON HAS tddNAL Fd-HONRIT, TNNmdHr Wb GECNAC Vint YRrathyroid
vacci ne, types A and B (surface Prevents influenza i.nfections

antigen) r agiing wrhRe TRl & bk REEMEMn WHIE PHRkryd8 0868 0akdaD Bstdopordsis

wet macul ar degeneration and age-rel ated nacul ar degeneration) [85]

Anot her en%?iafgea@mghgisgfmga%‘of treating a disorder responsive to

the action of calcitonin, such as Paget's disease, hypercal cem a or

ost eoporosis (e.g. éggr]eama@erpé}ééoaﬁamw%?émo@%f%wgoasmma ¥@HRe to

greater than five y s postnenopause with |ow bone nmass relative to

heal thy pr MOREcn | i ia binteBtinal §ffhal
thoreof by tar ArFy oy don b R RLid By Sl PR ink il S
present inyention _whi ont ai s I I n d}ﬁilﬁsf .
5- CNAC and\{%% i oA #aﬁ%}agf #ab ythH?aﬁgﬁn p]ﬁagér1 n%?:ljghii ibgagllag%r#pom tt‘?ncl)1 ?s
adm nistered in the.absence of .food, .advant u . -129
“nierva Epﬁwa‘feaﬁ%ahsf%%ﬁwﬁﬁ? pefym SRR %lls é]%c‘i"?ﬁé?’s‘ﬁ&% i
i nterva or, al,. sq as o enhance the oral bioavailability o
gfal ci 'Ejoni ni{’[c’ég%f‘%ﬁ“?%odimnt }sha met hOdV\A(:)L Lreati ng a )

i sorder responsive e_action, of human gr .hor oon such. a
growt h di sorders (e.[égfi S%P@ers?%og?’g@)“,” W%Ogr?gmﬁmgce&g?f&%e%??&ﬁ)°
in need thereof by orally adm nistering I<';1ﬂg|1])“har maceuti cal corrplofl tion
of the prednictiphobmiugraius K2EBRt Hich oS pyiupRea  miegiiong, 10 & FAREA" (&g pf

5- CNAC
human) in need thereof by orally administering a pharmaceutical composition of the present

invention which contains Forms I, II, I and/or IV of 5-CNAC and influenza virus vaccine.
[90] Another embodiment is a method of treating a disorder responsive to
the e_;g:tion of ranibizumab, such as macular degeneration (e.g., wet macular degeneration and
age-related macular degeneration), in a mammal (e.g., a human) in need thereof by orally
administering a pharmaceutical composition of the present invention which contains Forms
I, I, I and/or IV of 5-CNAC and ranibizumab.
[91] The following examples illustrate the present invention without

limitation. All percentages are by weight unless otherwise specified.
DSC

[92] The melting points cited were determined by differential scanning

calorimety (DSC). The quoted values were obtained with a Perkin Elmer Differential
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and human growth hornone. O her exanples of conditions that can be
treated, or effects achieved wth pharmaceutical conpositions of the
present invention that include Forns I, I1l, 11l and/or 1V of 5-CNAC

and human gr owt h, hor termtr

patients v(@l? F%ﬁ)#(g? IL\ﬁ'i!% ﬂdggzng\“éeséﬁr?r? Fleg qua% sg%a?% |”§én 0?0
endogenou growth hor none, termtreatnent of pediatric patients
who have g?mwdfaéﬁmﬂiaéuam]fﬁnggwader WI1li syndrome (PWB), short
stature associated with Turner syndronme in patients whose epiphyses
are not closed, idopathic short stature, |long termrepl acenent

t herapy in adults with growt h hornone deficiency (GHID) of either
chi | dhood XR#PRdul t - onset etiology (e.g. growh hornone defi CI enci es
as a result of pituitary disease, hypothal am ¢ di sease, surg ¥
radi ation therapy, [BHr olr/ﬁl% Pp‘éﬁ@ilxﬁﬁ%dﬁfﬁ%lp’éﬁ&%}y%? WEY %‘Eﬁ?d)smgé‘nﬁs ntag
|l ong-termtreatnment of growth failure in children born small for
gest at i onaX1 &ffercietngtet aid copperimnirddédipn.cat ch-up growth by age 2. [87]
Anot her enbodi ment is a nethod of treating a disorder responsive to
t he action of parathyroid hornone, such as osteoporosis (e.g.

post menopausal wonen with osteoporosis who are at high risk for
fracture), in a mammal (e.g., a human) in need thereof by orally
adm ni stering a pharmaceutical conposition of the present invention
which contains Fornms |, 11, 111 arEiamipld ¥ of 5- CNAC and parat hyroid
hormone. Ot her exanples of conditions that can be treated, or
effects ahi eved w th phar magedakgiah oCPsRASH BICKECOf the -30 present
invention that include Fornms I, I1, IIl and/or 1V of 5-CNAC and

parathyroid hor rmn[@aq nglopde dfﬂ‘ﬁCHA@ewésnpr@ﬁB&i IRfSoWA NRROYkdlbn glass-
primary or hypogonadal osteoporosis who are at high risk for

fracture. §38kc.CRPWHCk: ﬁﬁ%@%ﬂﬁeﬂc%ﬁllﬁﬁhh%olﬁ%‘&ﬁﬁ@bhéwto%djdoﬁdﬁ’n@k&r

responsive to the action of Imtinab, such as chronic nyeloid
leukem a, ARd.QAR1 " PhdfebSb VA pudeli YBlnitrogen. The reactor was charged with 565 L

of acetonitrile. The agitator was set at 100 pm. The reactor was charged with 13.7 kg of
pu.riﬁed water and 43.25 kg of 5-CNAC monoethanol solvate. The reactor contents were
heated to reflux causing distillate to begin collecting in the receiver. Atmospheric
distillation was continued uniil approximately 102 L of distillate was collected. Heating of
the reactor jacket was stopped and a mixture of 102 L of fresh acetonitrile and 2.5 kg of
purified water were charged to the reactor. The reactor contents were cooled to between 5
and 15 °C and agitate for between one and two hours. The resultant slurry was isolated by
centrifugation. The wet cake was not washed. The wet cake was dried in a vacuum oven
at full vacuum between 75 and 85 °C for 48 hours. The yield of disodium 5-CNAC

monohydrate was approximately 40 kg for a yield of about 99.9%.
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tunors, in a manmal (e.g., a human) in need thereof by orally

adm nistering a pharnmaceutical conposition of the present invention
whi ch contains Fornms |, Il, Ill and/or |V of 5-CNAC and I mtinab.

[ 89] Anot her enbodi ngsl i%RED aed DSG spbctiarfenFifigl & Sles@édifove &8 RMGWE Me
to the action of influenza virus vaccine, such as influenza

i nf ecti ons, Fipiedl SRD BIspdotivelly., @ human) in need thereof by orally
adm ni stering a pharnmaceutical conposition of the present invention
whi ch contains Forns |, Il, 1l and/or IV of 5-CNAC and influenza
virus vaccine. [90] Another enbodinment is a nethod of treating a

di sorder responsive to the action ®xamgkili zumab, such as macul ar
degeneration (e.g., wet macul ar degeneration and age-rel ated nmacul ar
degeneration); in a manmmal ( ePrgparaiivnllFam) I ¢i5-O8aQ t her eof by orally
adm ni stering a pharmaceutical conmposition of the present invention
whi ch contains Fornms[96], Hokm Il Wis @sdp@partd/adfoloweNAC 22110 P&l Blagks iBd.
[91] The follow ng exanples illustrate the present invention wthout

i mitation. et roRfI KoRBABEIE wad Quipyed RO ovstled® Stirtdr NBEMAG SupiPREpirhiel-
DSC [92] The neltlng points cited were determ ned by differential

scanni ng  GRAPbhTRhY ned g)manﬁee THOTRE VA URsehth 982 geo@ ENAC3and
Perkin Elner Differentia -31 Scanni ng Cal ori neter DSC The DSC

curves Wer ehgeR! fad: Ush Abs agﬁs@iu&ﬁ%s%&a% sobRion I5F Bb(g 8N haRnS RJIREe
mass of 1-3ngy. XRPD [ 93] The Powdelf X-Ray diffraction anaIyS|s was

g;’gﬁp :J SI NG AssBivadl oG mPwathe | T FRCHANRL $as ﬁ@ﬂecp RPPST ¢ Kl SRObAE Wids

dissolved. The slighily hazy solution was hot filtered throngh Whatman #1 filter paper to
remove the insoluble particulates. The filtrate was transferred to the pot flask of a large
laboratory rotary evaporator. The rotary evaporator was operated with a bath temperature
of 60° C and a pressure of 60 mmHg. Water was removed from the disodium salt solution
unt# a solid mass was obtained in the rotary evaporator pot flask. The vacuum was
relé;éed and pot flask removed from the rotary evaporator. The solids were scraped from
ﬂ:te.-p.-ot flagk into trays. These trays were then placed in a vacuum oven and the solids dried
at 60° C and full vacuum for 48 hours. The dried solids were run through 2 laboratory mill
until all the solids passed through a 35 mesh screen. The milled and sieved disodium
5_—CNAC monohydrate was put into trays and placed back into the drying oven. Drying
was continued at 45° C and full vacnum giving 2957.1 g of the desired product as a dry

powder.

Example 2
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Preparation of FormI| of 5-CNAC [94] Form | of 5-CNAC was prepared as
follows. A 200 gallon glass- lined reactor was set up for atnospheric
distillation. Cooling was applied to the condenser and receiver. The

reactor was purged with ni tf,fgg%gﬁon'[;?goﬁ]pﬁ%§§rcm charged with 565 L

of acetonitrile. The agitat The reactor was

charged with 13.7 Z@?}Of Foﬂﬁ”ﬂ ft%‘t:m@é &as %ﬂaﬁ a%5fohgw§’f Iﬁoq\?@ gallon
reflux

nonoet hanol sol vat The reactor content heated to

causi ng di tllla e EHI r i
distillati f)a %Bﬁon 'ftﬁrueap H g%plf g&le{r?rlg%%ﬁaﬁﬁ?g;d l}ngemfc S@W%F&E{g&
was col | ect atin a J o { 0

m xture off ﬁ%sz lﬁﬁfm?c?‘)és‘ﬁas lt&eélfeg tag?q?essag:g}s% %evl\iﬁtﬁ? QEP |n?a(1:11 Watrer
were charged to the ct r ts cooI ed t

bet ween 595&‘ 11’?%'“@5‘ &5 ef{at Egefé ?n‘xgr ?fet@mﬁ’rlucfc’{ ﬁvci'ﬁrcg()leg'ﬁ@d
resultant slurry was |solate ri evvas
ot waehe PR B R RGO aF et 5 2o T8 ot Sisady Pt Fof Gt i
between 75 and 85 C for 48 hours The % el d of d| ?Odl um_5- CNAI

monohydr at TNES o Base st b (reatigny glnfap seeopit 08 safon, glassrlinedy r@“‘% Vfa§2
[ 95] XRPD and DSC spectra for Form | as &r epared above are shown in
Figures 1 ‘%}ﬁ‘@e@l?’ile%@éﬁobéq%“ E4eras | SCHAC. Prhepshngt Wasdeaed oM G wéh
5-CNAC [96] Form | was also prepared as follows. A 22 L, Pyrex gl ass,
five- neckagitationndhisoemperatpresanl agipsion gyeteprigfaingd wutih theoplidsissalved. | Ter |
t her nocoupl e tenperature re%ﬁi@?i; and he;lt[)l &gtgqanthl eMS;'ﬂhe ;;lySSk@gms
char ged wimélar2e@evaBnty Gf dst dtitrafigQ Gis ttlesr ethepliserdiugm diyidyoxi
slurry was added a solution of 660 g of sodi um hydroxide dissolved
in 2000 misointibme rwerel hddedi vt the etimed ethawm/eCNAC 58lutdmndlhsodisodpin SHENAC

sol i ds
ethanol solvate began to precipitate as the sodium hydroxide solution was added. This

addition step was exothermic and had to be conirolled to prevent excessive reflux. The
reactor was set up for atmospheric distillation and about 146 L of ethanol was distilled off.
The batch was cooled to less than 10 °C and held at this temperature for at about 4 hours,
The solid product was recovered by cenirifuge filtration. The filter cake was placed in a |
drying oven and dried at 45 °C and full vacuum for between about 16 and 24 hours. The
yield of dried disodium 5-CNAC monoethanol solvate was about 43.25 kg.

[98] The XRPD spectrum for Form IT is shown in Figure 3.

Example 3

Preparation of Form III of 5-CNAC:

[99] Form III was prepared as follows. A thin layer of disodium 5-CNAC

monoethanol solvate was spread in a glass tray. The tray coniaining the material was
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di ssolved. The slightly hazy solution was hot filtered through

VWhat man #1 filter paper to renove the insoluble particulates. The
filtrate was transferred to the pot flask of a |large |aboratory
rotary evappla@idh.a ANEC hahwiity cOMARS set Ar7SVWERHOPENAdEds M e @ash@abi were
tenperature . of 60 C and a pressure of 60 mMHg. Water was renoved

fromthe di spputidmysdairded 20l Weigts. TH inkteBal SRk 16k FPGS hWAHIIP RhAHRE dntll Ahe
the rotary evaporator pot flask. The vacuumwas released and pot

flask renoveepld o Ubief Odnafgede\RRAY Ar0lcontdiNg SPhanblS MeHBeSERAPY gas
from the pot flask into trays. These trays were then placed in a

vacuum ovenciafdatdpng O indSodl iv8tk sidday$0 C and full vacuum for 48
hours. The dried solids were run through a |aboratory mlIl until all

the solids passed thfpgghrR s3IERbPnEE kR 88m TS sibvid ig tiARds, Si eved

di sodi um 5- CNAC rmnrohgglr ate was put 1nto trayssa#jlp éced'back into
the drying oven. Drying. was continued at 45 C and full vacuum gi ving
2957.1 g of the desired product as a dry powler. Exanple 2 33
Preparation of FormIl of 5-CNAC. [9 Il of 5-CNAC was prepared
as follows. Into a 200 gallon stain '%Ig&étg]eel react or was charged

132 L of ethanol and 11.6 kgg%f g%jni %ﬁohé%g%(%-'&ﬁiAi'el l ets. The
reactor was heated to about ‘enperature unti |
the sodi um hydroxid i-ssol ved. e _sodi um hydr gxi de/ et hanol ,

sol ution was cool ed E]n(gl] A nggﬁﬂhg 4P P earsa%)@t‘;’gs'of Aq P§ dURL ¢ regafor
C. The sodi um hydr oxi de/ et hapol sol ution was _sanpl ed for base assay
by U151 at i PP B1ia? G0 eS0T e Vb AL R QPSR 67> Mcvatct anh
charged 135 L of ethanal and 44.69 kg of 5-CNAC. The slurry was
heated to 58°@ kSRRt YA Capenotyirae.. Ehgrerder ontents errpsitaied ed hretpdto

mai ntai ned until the solids dissolved. Two nolar equivalents (as
det er ni ned Y G i Theaelidriliselyed jesdting e binbatnsilvtiosdiThaeeipden wedopped and

the solution allowed to separate into two immiscible liquid layers.” The bottom drain on the

reactor was used to remove and discard the lower layer. The remaining solution was
coaled to ambient temperature. The product began to crystallize during this cooling cycle.
To the resulting slurry was added 250 mL of exira 2-butanone. The solid product was
recovered by vacuum filiration through a sintered glass funnel. The wet cake was dried
overnight in a 55 °C vacuum oven at full vacuum, The dry disodiﬁm 5-CNAC
monohydrate had a weight of 54,35 g. The yield was 43%.

[102] XRPD and DSC spectra for Form IV are shown in Figures 5 and 6,

respectively.

Example 5

Preparation of a mixture of Forms [ and IV of 5-CNAC:
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solution were added to the stirred ethanol/5-CNAC sol ution. The

di sodi um 5-CNAC et hanol solvate began to precipitate as the sodi um
hydr oxi de sol uti on was added. This addition step was exotherm c and
had to be controlle r i | oL he.s Srgact.or S
set up for atnDsphegyg?d?é?%ﬁ%%ff%ﬁﬁgﬁéMggg% S%Q%Aﬁ‘é?ngagﬁ&sﬁﬁég&

L8 b AV B R S

[ il.iration. fi [ . cak I di
rying ove R PG AubiEL A rH Thetn Rt R Rt st

i i ed. di sodi - C t hanol | vat
nae ahoui a8 .k%%f”‘E—&l‘*’%@é?h%a&%ﬁ%aeg%é%fe'ﬁi%e?&Cfe@w%" féﬁp égg?ﬁ&?a%?l\é%?
[ [ f F 1] 5- CNAC:; orm
I 2 TN A o A A S Ao a o o EY AL A

solvate was, spread. in a glass tray. The tray containing the material
was - 34 p%ﬁ%ﬁ@si EFhﬁ ffi?@“%%&ﬁﬁ'ﬁd’ﬁ%ﬁ%ﬁﬁ@?ﬂé@tpr%wEﬁl@mo aprpdiagant RS
in the glass tray were Peri odically stirred and wei ghed. The
materi al wadlopefass-linedirpaston, Fneyingtial repeiprrad ppsturg fiktesaverssrimof drioibe kesougbr
changed wei ght or contai ned ethanol as deternined by gas
chr omat ogr &pRT With 29 Liof drsheiseigre. spx agiggus. sodin® Gy drokide XRmDnspre prapam fror
Formlll is shown in Figure 4. Exanple 4 Preparation of Form IV of
5- CNAC: [ 10 FFrarse sank \pywassoying pad%eki ab sddofm bydroxide oné4.bilt eff purifiad tvarer.
equi pped with a bottomdrain-was charged with 375 nL of 2-butanone,
125 L wat épis gpdus b8 sglutifn Was patinerh isto OMARacton chwediiag ehe sEltend/HANTAGY
contents were agitated and heated to

filtrate. This aqueous base addition caused the reactor contents to reflux. The aqueous

base tank was rinsed with 8.9 L of fresh water into the refluxing reactor. No heat or
cooling was applied to the reaction vessel and the reactor contents were allowed to slowly
cool to ambient temperature, Cooling was applied to the reactor jacket and the reaction
contents further cooled fo between 0 °C and 5 °C. This entire cooling cycle took between
16 and 24 hours. The precipitate that had formed in the reaction mixture was recovered by
centrifuge filtration. The filter cake was placed in a drying oven and dried at 60 °C and
full vacuum for at least 16 hours. The yield of dried disodium 5-CNAC monohydrate was
about 39.9 kg. This 5-CNAC monohydrate was found to be a mixture of forms I and IV.

The Form IV was found to convert to Form I over time on storage of the material.,

[104] All patents, applications, articles, publications, and test methods

mentioned above are hereby incorporated by reference.
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50 C. The solids dissolved resulting in a biphasic solution. The
agitation was stopped and the solution allowed to separate into two
immscible liquid |ayers. The bottomdrain on the reactor was used
to renove and discard the |lower |ayer. The renmining solution was
cooled to ambi ent tenperature. The product began to crystallize
during this eqolii;pg cycle. To the resulting slurry was added 250 niL
of extra 2-butanume. The solid product was recovered by vacuum
filtration through a sintered glass funnel. The wet cake was dried
overnight in a 55 C vacuum oven at full vacuum The dry di sodi um

5-CNAC nonohydrate had a of ..54, 35 TIh eld was 43 %

[102] XRPD and DSC spg(‘:t ?‘#P‘ﬁélﬁﬁ’%"é”&‘r%ﬂ&ﬂl?v&g‘@ qeplisflol-Spmingqansylic
respectlvely (annple 5 Preparatlon of a m xture of Forns | and IV of
5-CNAC.  -. '1103] A mixture of Forms I and IV of 5-CNAC was

prepared as folloms A clean 200 gallon glass-lined reactor was
charged with 525 of acetone. The reactor was purged with nitrogen.

Agitation was startedg To tent char ged
35 kg of 5-CNAC. The react%?ﬁg%%?%ﬁ¥ﬂgvb %g%?ggﬁ &S@ﬁ 50 and

hi s ?Pﬂeht: st 5%%{%%8%& faayzp?cw?el; AR
o acst 11 hod FuRB Bl ol AR fogey 2 o#"t%?%%%ﬁ% fre ifr it Sula g lss,
aaueous. sodi T HyEh Gl ottt ?6‘}'3’%35& 8?-5%@2@5?2?«973?5%82%&3@%ank by

di ssolving 8.92 kg of .sodium hydroxide in 44.6 L of purified water.
Thi s aqueous base sol ution was punped into the reactor containing the

acetone/5-CNAC filtrate. ’l:lﬂé' s&ﬁﬂl@%ﬁr}]ﬁﬁ?&?& &g bogrhgrgllﬂ%ﬁedmgxn)%ydrate

reactor contents to refl ux. queou
exhibits an X-ray powder diffraction pattern having at least two peaks in degrees 20+ 0.2°

20selected from 7.5, 10.4, 14.2, 15.0, 15.5, 16.1, 18.4, 20.8, 23.6, 24.1, 24.5, 24.8,

25.4,26.6, 27.2,27.5, 29.6, and 31.5.

4, The crystalline monchydrate of claim 2, wherein the monohydrate
exhibits an X-ray powder diffraction pattern having at least one peak in degrees 20+ 0.2°

20selected from 15.5, 24.5, and 24.8.

5. Form 11 of the disodium salt of N-(5-chlorosalicyloyl)-8-

aminocaprylic acid.

6. A crystalline ethanol solvate of the disodium salt of N-(5-

chlorosalicyloyl)-8-aminocaprylic acid exhibiting an X-ray powder diffraction pattern
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base tank was rinsed with 8.9 L of fresh water into the refluxing
reactor. No heat or cooling was applied to the reaction vessel and
the reactor contents were allowed to slowy cool to anbient
tenperature. Cooling was applied to the reactor jacket and the
reaction contents further cooled to between O Cand 5 C. This entire
cool i ng cycl @ik it M GRak thBegldt 2tk b@ua@sdeaae f&wspg At 4 hgt, fad
formed in the reaction nm'xture Was recovered by cent ge
filtration. Thesdilter cake was placed in a drying oven and dried at
60 C and full vacuumfor at |least 16 hours. The yield of dried

di sodi um 5- CNAC nonohydrate was about 39.9 kg. This 5-CNAC
nonohydrate was found to be a mxture of fornms | and IV. The FormIV
was found to convert t70 FOTha ¢ryQ@MBfie dthaif6i sOlvats b EIABIES Of LI HERERI AL -

[ 104] Al patents, applications, articles, publications, and test

net hods rrentethmmbweta@mlat@@nIxexra§gywae@q@ﬁ&%@baféﬁpyavﬁ@faﬂeﬁéi%ﬁe peah Ve
claim 1. Form|l of the disodiumsalt of

N (5- shl OrOSaégré‘eﬁbew02%@@&8@@%@’1653 253&1% 2. Acrystalline
nonohydrate of the disodiumsalt of N (5-

chl orosal i cyl oyl )-8-am nocaprylic acid exhibiting an X-ray powder
diffraction pattern having at | east one peak in degrees 29 0.2
29sel ected from 7.5, B0. 4, Fdrn 8] oflthe @sodiim salt of N6(SLhlot&akeylRD-8, 23. 6,
24.1, 24.5, 24.8, 25.4, 26.6, 27.2, 27.5, 29.6, and 31.5. 3. The
crystal | i ne amhodiydiiataeidof claim 2, wherein the nonohydrate exhibits
an X-ray powder diffraction pattern having at | east two peaks in
degrees 29 0.2 26sel ected from7.5, 10.4, 14.2, 15.0, 15.5, 16.1,
18.4, 20.8, 23.6, 24.1, 24.5, 24.8, 25.4, 26.6, 27.2, 27.5, 29.6,
and 31.5. 4. The crysPal | i Ae opeigrcieldheedisslivel sitrof N-(Svhbreselicyldyb-8-
nonohydr at e

aminocaprylic acid.

10.  An octahydrate of the disodium salt of N-(5-chlorosalicyloyl)-8-
aminocaprylic acid exhibiting an X-ray powder diffraction pattern having at least one peak

in degrees 264 0.2° 26selected from 4.8, 10.4, 11.7, and 14.6.

11.  Form IV of the disodium salt of N-(5-chlorosalicyloyl)-8-

aminocaprylic acid.

12. A crystalline monchydrate of the disodium salt of N-(5-
chlorosalicyloyl)-8-aminocaprylic acid exhibiting an X-ray powder diffraction pattern

having at least one peak in degrees 20+ 0.2 26selected from 7.2, 18.2, and 24.7.
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exhibits an X-ray powder diffraction pattern having at |east one peak
in degrees 29 0.2' 28selected from15.5, 24.5, and 24.8. 5. Form |
of the disodiumsalt of N-(5-chlorosalicyloyl)-8- am nocaprylic acid.
6. A crystalline ethanol solvate of the disodiumsalt of N (5-

chl orosal i cyl oyl )-8-am nocaprylic acid exhibiting an X-ray powder

diffraction pattern <37 hﬁ?h%a@éuﬁhﬁ_@% Sitdn BEBKisiy tﬂ@@'ﬁﬁﬂﬁn@ﬁblﬁﬁ&ph
20sel ected from 7.5, 14.1, 16.5, 18.5, 2%, and 26. 7. The

crystal line efhanpk opakiuat€120khd Gh @kt gertiherei n the crystalline
et hanol sol vate exhibits an X-ray powder diffraction pattern having

at |east one peak in degrees 20 0.2* 20selected from 16.5, 25, and
26. 8. FormIll of the disodiumsalt of N (5-chlorosalicyloyl)-8- am
nocaprylic acid. 9. Andoct BhygsHapheeical dagpobitiomdit uiains &3, twietein the active

N- (5-chl orosalicyl oyl)-8- am nocaprylic acid. 10. An octahydrate of

t he di sodi umaget ts catbitddid 5- chl or osal i cyl oyl ) - 8- ami nocaprylic acid
exhibiting an X-ray powder diffraction pattern having at | east one
peak in degrees 20 0.2 20selected from4.8, 10.4, 11.7, and 14.6.
11. Form IV of the disodiumsalt of N (5-chlorosalicyloyl)-8-

am nocaprylic acid. 125 A Thypitahicewfisalmompsjtmant elath 14,Hartehr sowpuisng
salt of N-(5- chlorosalicyloyl)-8-am nocaprylic acid exhibiting an
X-ray powder pdiaftfroddicliormmnepat t ern having at | east one peak in degrees
20 0.2' 20selected from7.2, 18.2, and 24.7.

16.  The pharmaceutical composition of claim 13, wherein the active

agent is insulin,

17.  The pharmaceutical composition of claim 13, wherein the active

agent is a growth hormone.

18.  .A process for preparing Form I of the disodium salt of N-(5-
chlorosalicyloyl)-8-aminocaprylic acid comprising the steps of:
(a) dissolving a monoethanol solvate of the disodium salt of N-(5-
chlorosalicyloyl)-8-aminocaprylic acid in a mixhire of acetonitrile and water; and
(b)  cooling the solution prepared in step (a) to an effective temperature to yield

Form I of the disodium salt of N-{5-chlorosalicyloyl)-8-aminocaprylic acid.
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-38 13. A pharnaceuti cal, conposition conprising the crystalline

pol ynmorph of any one of clains 1-12 and an active agent. 14. The
phar maceuti cal conposition of claim 13, wherein the active agent is
calcitonin. 15. The pharmaceutical conposition of claim 14, further
conprising parathyroid hornone. 16. The pharnaceutical conposition
of claim 13, wherein the active agent is insulin. 17. The

phar maceuti cal conposition of claim 13, wherein the active agent is
a growt h hornone. 18. A process for preparing Form | of the disodi um
salt of N-(5- chlorosalicyloyl)-8-amnocaprylic acid conprising the
steps of: (a) dissolving a rnonoethanol solvate of the disodiumsalt
‘of N-(5- chlorosalicyloyl)-8-amnocaprylic acid in a m xture of '
acetonitrile and water; and (b) cooling the solution prepared in step
(a) to an effective tenperature to yield FormI| of the disodiumsalt
of N-(5-chlorosalicyl a9l) - 8 pastessdeapepsring a aminckthan3SolkGte oA therdioeias shioof
preparing a nonoet hanol solvate of the disodiumsalt of

N (5- chl or osal-iscloposhicyfhyB B aasappiylid &idsinthrie@peistpnef:t he steps of:
(a) addi ng sodi um hydroxide to a sol ution of

N-(5-chl orosal i cyhpyl )achﬁn% @iﬂlﬁ%’ﬂﬁﬂde't&a?&hﬁn@@—@dﬁ%@ﬂaﬁcﬁd}%-d—b)

precipitating FormIl of the disodiumsalt o
N- (5- chl or osghine¥dp@¥ik heiB an@BhitREaRAY! i ¢ acid fromthe sol ution.

(b)  precipitating Form If of the disodivm salt of N-(5-chlorosalicyloyl)-8-

aminocaprylic acid from the solution.

20. A process for prepaﬁng an octahydrate of 5-CNAC by maintaining (i)
a monohydrate of the disodium salt of N-(5-chlorosalicyloyl)-8-aminocaprylic acid, (ii) a
monoethanol solvate of the disodium salt of N-(5-chlorosalicyloyl)-8-aminocaprylic acid, or
(i) a mixture thereof at a relative hnmidity of at least 75% for a sufficient time to form the

octalyydrate.

21. A process for preparing Form IV of the disodium salt of N-(5-
chlorosalicyloyl)-8-aminocaprylic acid comprising the steps of:
(a) dissolving the disodium salt of N-(5-chlorosalicyloyl)-8-aminocaprylic acid
in methyl ethyl ketone at an elevated temperature; and
(b) cooling the methyl ethyl ketone solution of step (a) to yield Form IV of the

disodium salt of N-(5-chlorosalicyloyl)-8-aminocaprylic acid.
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20. A process for preparing an octahydrate of 5-CNAC by mai ntai ni ng
(i) a nonohydrate of the disodiumsalt of

N- (5-chl orosal i cyl oyl )-8-am nocaprylic acid, (ii) a nonoethanol
solvate of the disodiumsalt of

N- (5-chl orosal i cyl oyl )-8-am nocaprylic acid, or (iii) a mxture
thereof at a relative2um digryceds fofprepg b mikuftbdf Pormds BandfTvcdf @ptdidodinm
to formthe octahydrate. 21. A process for preparing FormIV of the

di sodi um sal fsa106f k- éﬂox@&h@%’l@ﬁﬁkhﬁﬂfo@aﬁylm Beid bbrHRGaRIthd &t6p @Mo@lmg a solution

conprising the steps of di ssol ving the disodium sal't of

- N-(5- chl or os@f ine ¥lsgthh <&t aﬁm@eﬁ@fombﬁo@:s HminbehpPik Ak 288 Bktonk @lrane
at an el evated tenperature; and (b) cooll1ng the nethyl ethyl ketone

sol ution of §ﬁfﬁ&e1(t@1):nett9 Yddﬁ&éjthgﬁiﬁxk\!fpérmfs'?%ndﬂ‘ sodi um sal t of
N-(5-chlorosalicyloyl) § am nocaprylic acid. -40 22. A process for
preparing a mxture of Fornms | and IV of the disodium salt of

N- (5-chl orosal i cyl oyl )-8-am nocaprylic acid conprising the step of
cooling a solution of the disodiumsalt of

N- (5-chl orosalicyl oyl )-8-am nocaprylic acid and acetone fora
sufficient tinme to produce the mxture of Forns | and IV. -41
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