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COVPCSI TI ONS FOR ENCAPSULATI ONANDCONTROLLED RELEASE

Field The present invention relates to the field of
wen@aps4Bat i on and controll ed rel ease. | n partPCTIUS2004/024429

the present invention relates to conpositions and

nmet hods useful for encapsul ation and controlled

rel ease of guest nol ecul es, such as drags. Background

GOMPBOSIIONS FOR BNC APSULATIONAND! CONTROILED
of a substance or material may be achieved by a nunber

of methods. Typically, aREILKASE c coating may be used
to either surround a substance or to forma mxture
with a substance. Another ddetdon approach uses

TRCHAZ AR S 63 P 0 BRERATRt IHFA058 o

In p&ﬁﬁ:u@,ﬁhé ptdsexd 11Ii\Qinaaﬁ eclhteftbscoipeamion$ hid tgthoBsitisefisl for
particularly useful in the field of controlled rel ease

enca@aubaﬁaé|an%9rgﬁrollﬁéﬁ§le%|0f FBeSt nodesaesnysh perigse to
control release by swelling in the presence of water.
This reli es on t heBadigrawnd of tfe Inverdtiari on t hr ough a

S i.cult to e

bR PRl g PO R R0 AL bl el or i B be achicve
by PehybE& o3 nwitiidds 2 Typiesll @ Rewlyaticdcatn® pRk de@isédoigBr surround a

erosi on qr degradation of the polynmer. In either case,

substange % te &Ores 3 milwetW%a Sehstangs- Aﬁ@hﬁwéag@n pppreachdsaz e
maéggﬁﬁ){)ﬁ%ﬁ%ﬁé h@(fﬁg bgltﬁ:ng m@;?ﬂé%\ﬂbtsaﬁ er %ﬁvpﬁtr %lgase lBa

I on ere a
substanctea Eneagsotatios end porgidletueleastifab bejad Iuluh@t, bnn:s ,paamdlaaly

usefly e el Frbriledinlratn e delvem e ways. Nacroscop c
St IGh¥pEI§mess! G&tﬁ‘%s G?é'fgfe' t§ c@x’rtfﬂ??eleé?s@'Btyrs‘%jelﬁr%:qigﬁﬁ%i?@yence of

upt ake of "water fromthe environnent into a ) .
watg nklis rﬂhngomﬂmb@;ﬁ)amem Qﬂnhffusm thooughd: swodlen tfedriig helrible can be

i h d , [ .
e B B S e B i PSS S e
sub¥thiide thiiealSbiser &8 @& otiFlakrokidn be dBBadlloh 6 fiRGolFThet 86 kithé case,

of a drug from adverse environmental conditions may be

it caag diffipudt to pomeal th Teledparpied sincy BIo§t ROlyneis are ligbly ppihedisperse
in ngﬁl\?/é {]gl'naﬁgﬁ‘ tﬁ@l{e &b %Gfl;;[rﬁ e%%?lgf:b%paﬁ %ﬁﬁﬁr‘?} é?ﬁﬁ@rlg tr;oer l}]tsg n
phaghideotey apflicatioisagnd d latvedPolyniey niay interact with different substances in
very different and unpredictable ways.

Macroscopic structures, such as osmotic pumps, control release by uptake of water
from the environment into a chamber containing a substance that is forced from the
chamber through a delivery orifice. This, however, requires a complex structure that
needs to be prepared and filled with the substance that is to be delivered.

Protection of a drug from adverse environmental conditions may be desirable in
certain drug delivery applications. The gastrointestinal tract representst one example of an
environment that can interfere with the therapeutic efficacy of a drug. The ability to
selectively protect a drug from certain environmental conditions, such as the low pH of the

stomach, and to also be able to selectively and controllably deliver the drug under other

environmental conditions, such as the neutral pH of the small intestine, is highly desirable.
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sel ectively protect a drag fromcertain environnmenta

condi tions, such as the | ow pH of the stomach, and to
wabk®e/osabl e to selectively and control | abl y PEt/usmn4/024429

the drag under other environnmental conditions, such as

the neutral pH of the small intestine, is highly
desjt.abl. e, eration .of .th e, at i.Gh the dr i
o1 bl o G R i g Ry Piehedl o bkl sl e

sustafiet lod bbb dd deu g releass elayayo v SRirbisle desdrtaabl gidelivery
certain drug delivery aﬁplications. Thi s sustai ned or

apphe#ions| Tl sEvteiged e wadellpdhdruggolsasersaykayie by desirgblp effeats of
g AL R0, B0 LU ] SRR R e

I nvention I n one ashaamary bfthewseniion nvent i on

provi des a conposition for encapsul ation ,ang)5 )
c oy BF 128Rect dnerstent BYYSRHQ PG Videsa camposiios iop racapgylptiqn and

conSOIE 0ty (RLGE A1k, SRR bt v
nonAaiveleutly crosslindme by ydti-ivelenheetions véherdia theomst matdovbeyis non-

functional oup, and h t |least partial aromatic or .
POIYTBEIES Bt BYRER e PR RRPS, TUnHmeL GBS g 2 lgast partial aromatic
or iR A6MEHE eREadd. TMBloRpOsast isBhhRGHBedBYhR guest molecule

encapsul ated within the matri x and subsequently

may b¢ erzpspgitlated withit the magibpend subs¢pueptilerdemsed.-nvention is
a particulate conpositi.on _conprisin rticles. . s
corbr S it T se PP BT o e Profeulifsobofilion cppising

partiglbeeomh@isinped whisr-HR0RB K efik] ompiieihgla HksEfoyule that is non-
mul ti-val ent cations, wherein the host nolecule.is
covalshpy FipsEinked by guiltnyplent ¢asians vehcsdr Bidpst waleenlsannon-

polﬂ{é&lﬁp haShrd@sn %ea %aggct?)érrm 'dén@% %I?T)_E)lg MRl Qf lgast partial aromatic

teroaromati c sition
or letwaoaceti¢ cledhdter. {Thatcompgsigsh ismbhmcterieedrythite guest molecule

encapsul at e thin the majrix and _subsequently
may By eﬂﬁat?%‘éf%w&ge ARath e iPas ey ﬁ?%‘@?‘ge a matrix
thappdprbdend BB dn@hr&Vid Egiatﬁ’x Hatigilf £e@é@tiggl tRbtBct a drug from

envi ronnental conditions and then controll y deliver
certeinesndrogmentaleqonditions amhihien oomesitebly dadives thie dnsg urider other

en R BRE B SRRt ¢ o ashascrind ik T bt P b it
envRBASeEt dMhOstdhSchaiwitl dise e WhdnQRRAtin®fthé Aéh-acidic

I ntestine when adm nistered to an ani mal_hi anot her
enviepaent ofikrintagting when admipisiered to an avmal. flngnvihazaspeati the
. I.Qn. . Ryvent i can al so provide a
Inmﬁggi@g§§%§¥“%ﬁgﬁog¥%%%?%@gpéggégﬁgte drug nolecules in
a PHid prededt invegiiont dadtaldofravide aplagrix tHaewdlt tifentiselydsdate drug
chem cal reactions) between different drugs in

molegiHes e Pasclacaalytiat wpfayorahledntsraghons (61 é@lqah?eactionﬂ

betweddHifferent drugs in a combination dosage form, unfavorable changes in a single
drug component (e.g., Ostwald ripening or particle growth, changes in crystalline form),
and/or unfavorable interactions between a drug and one or more excipients can be
avoided. In one aspect, the matrix of the present invention would allow two drugs that are
ordinarily unstable in each other’s presence to be formulated into a stable dosage form. In
another aspect, the matrix of the present invention would allow a drug and excipient that

are ordinarily unstable in each other’s presence to be formulated into a stable dosage form.
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drug component (e.g., Ostwald ripening or particle

grow h, changes in crystalline fornm, and/or
wapdfoava4sbl e i nteractions between a drug and OPET/U82004/024429

nore exci pients can be avoided. In one aspect, the

matri x of the present i nvention would allow two drugs

to et eRion sho s Rl L PR S R B

selogf e brotéd’d% dﬂ‘@g froh RftainfBvRémaanil dondigiohs Bﬁa}‘)ﬂiﬂaﬂs of directly
all ow a drug and ex0|p|ent that are ordinari

mixiigs? Best @qlwu&a@rgu@it reeci gy prds & HRITFadents erorsairrmnaped
i nt
<Ercs P h RO QTS OB gD SO0 S et
in copheetivn wéthyvapibas Blbtraivérendollinomtcel thaidvestiot. r onnment al
conditions by a process of directly m xing a host

ol ecul e, a guesBrighDRSUiRion sTtha Ddhvingsal ent
crosslinking ion. These and ot her features and

advid Ades sefematie drawiag shoyringay inévidea hoptiyeelegte and ¢
t rious illustrative enbodi nents of
md]t‘%ﬁﬁ'aﬁ%&iéﬁ??%?}]t ClaErl@ef Description of the Drawi ngs FI G
1 iHG2dchscimbriatic dhamingg vedi@vinsidulsls mandk vf the presbiatdhvention.
an individual nmulti-valent cation. FIG 2

erI ulLe an
1:§[ ¢ AbAagheralin s Hge & Walerdnsqlnls maabiie ohthe presepffinygnsion
ﬁlrtﬁ&%ﬁﬁﬁqsh&va%%b%ula@d%ue% ﬂtlile@hlé(:hemit ic showing a

wat er -i nsol ubl e matri X o e present invention
f uriile # ig o agheinsitin ghewing dsaps aticnt afdhg omstituenis ©f tHeevater-

. Fl 4 how t
insqTe PiAE A SO R eT LGP R AR ahirh i sations.
of the guest nolecule_in the presence of unival ent

cations. Det ai | Bataped Descriptinn of thedventiatnt i on The

pr

e B o rufp FETRTSL @il and controlled
releaget emyirisgrg anvhter-mEouble mgnp rcomlpngmg athostt modetwe that istrivat

onco e ssl i nked nul i -val en ati ons,

coviipaf LSy SR b inism ek @PEs Rhsoh Peirtokade s
poljrhéit, AREmOAY A ¥nd HIESAyORAt BAPEBup,amd HAgSt 184st b&®at aromatic

partlal aromati c or heteroaromati c ‘character. The

or he@mﬁé@n@ﬁumhar@t@h a“be@olepo%@n isishetaaterizedingbat araveeiaudlecule
ma};@&%/ encg snga&f(? wit 11n tﬁe tegéhn ggeqir&glitlt 1|‘eleaa$ dduS ubsequent 'y

as no nd t hat
certt nasrndwbcemcsuypmmgcpy fmh& ek e&tA0 ﬁb@palymnmﬁcqedmn
one carboxy functjonal group can associate wth
confpifiing MPEF WAk OBALHBARY ﬁl@cﬁﬂ &R ASSPRigs! Wilth Buliay#lent cations

to f%lﬁg%. wWater SRR € i ERGAR ﬁéga@ d &Qan@a;gufaﬁhg g%llgs(f %o‘fecﬁ[&dand that
is further capable of subsequently controllably releasing the guest molecule.

Although many morphologies may arise depending on the particular composition
and amounts of the host molecules and multi-valent cations, a schematic of one
embodiment is described by FIG. 1a,b and FIG.2. FIG. 1a,b shows a schematic
representation of an isolated host molecule 100 and an isolated multi-valent cation 200.
The host molecule 100 has aromatic functionality 110 that is schematically represented as
a planar or sheet-like area within the host molecule 100. The depicted host molecule 100
also has two carboxy functional groups 120 that are attached to the aromatic functionality

110. The multi-valent cation 200 is schematically represented by an oval. FIG. 2 shows

3
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is further capable of subsequently controllably

rel easi ng the guest nol ecule. Although many
worepla488)i es may ari se dependi ng on the part i PCI/EE§2004/024429

conposition and anmounts of the host nol ecul es and

mul ti - val ent cations, a schematic of one enbodi ment is

bed FI.G. |la.b .and FlL G 2.

ond EREhls PP St ac Bitaigs bt T S pnstity 110
of ddptenttebstihol e 0leatl 00l foTi 4 laydtad statk 68tids0moldddles.T MBedeASfered

nol ecul e 100 has_aromatic functionality 110 that is

stagsrharafurdar inferpetinne detvcan their caThomgaeURsr 28198¢ the mpl-valent
coiE 20 A R 5 s Aoy A3, i of e

laydi20 stabled ofdiost @bleadlee it dllowede@nonadf the nfultiyit lv@lraﬁéy dsfyche cations.
A %‘éﬁb‘ ‘rgghe mul ti-valent cation 200 is schematjcally
S F

FnEEE Zop davplens sptiondp eble fo gigalzading-¢ayalsnh |bedg1ng linkage
0
e S ol B (o R EmSRchlct 180 AP ot hown,
addidéhal valency dfaycatien wenbtkoufle fostditvnelndnesvalbhg :badgmg

I % d stacks have f ther interactions between their
mli"ﬁ%% 6%7' PEENT R 0t he mul ti-val ent cations 200
Whi The RERY-I8RibIOmalricBKbMBe PREVR & chil6n bRYRhRE S &FHShat a
The crosslinking of the |ayered stacks of host

guaybielsaklesndysheatricapthtesbw i shomatrixeandisubsqahentyaicleagod.
En@agtsﬁlgt?oncc?fta a@%gt 'gfégrﬁg g't()g ESaS%H‘éVﬁ sgllle%a[t ﬁ{ly 1rgf: I\fgl3i, néere a single

gudst nsRE 6O Weatapailhox Yetyeaigsh halk of hoit\moléctlﬂéselfO@n tAlthough
ost np| ecul es 100. Alt houagh not shown, additi onal

fhe\ﬂapléﬁelymom(}a 3 showsAn firstividual inculepa et sxngefiand psimolecules, it
e RhER s R G Al RS 8RR B B LAY
intérpregedt iThe gaest nodlegde isetispeesdd imithirhiat neatgu esdh that ieseheapsulated.

As Fihe e st P ol valgeu e R Botr g i outsite
envafAAMRNS FRERRIrhER! 4 guésﬂm%le%le%at\i\@&rdﬁlaﬁlﬁ b&%l@ 119%?’{%& 2y be

nol ecul e 600 i's encCapsul ated between each pair o
preveitet fibmgliss0lyinglintdhweigh sirce itde pmaapswlalted rwﬂ*ﬁh@ watestiadible
interle est, and

mafifs dabbes Biestmuar e SR o BespR of an acid may be

eff@AGapSsdlatd BY 1aE kD alul) ks WEDn IR e fRASwWRI1O @ﬁ’da?sulated within
interpreted.” The guest nolecule is di spersed wi

thetrm?énmhﬂrqn@ aspech, (ehstown m.FgGeh)ctapgmsénedeou)@smt@walateﬁen the
maHE Stha ﬁg Lélugst\%(%l&uge is ésgﬁttvl/1¥h1£¥llé %g r&t a%qsokf%ce& E%lecules
nvironment..” For “exanple, a

mat ri’x Ttom"an ou

surguaddd tyothe hostensdibatled, sathérdbanodsi dgyregpatiotdl of gusstWadleduldzay
be prevented from di ssol vi ng info water, since it is

dispessedywithin theamairixni Whare iae svest scbhashmelepuiesbrve similar
dinden$§B¥Y, s 1@%515’(15@%&%1{%2%& 33k o?aff AHBSLARE Srlcfurk Behost and

presence an aci
guest molecules. Where the guest molecule is substantially larger than a host molecule,

several host molecules may surround a single guest molecule. Conversely, where the
guest molecule is substantially smaller than a host molecule, the spacing of the matrix may
be such that more than one guest molecule may be encapsulated between adjacent host

molecules. More than one type of guest molecule may be encapsulated within the matrix.
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effectively isolated by the matrix. Thus, they wll

not degrade while encapsulated within the matrix. In
wop@saspest, (as shown in FIG 3) the guest nOPEDUSB®04/624429

intercalated in the matrix. That is, the guest

nol ecule is present wthin the matrix as isol ated

et eSSy GaATE RE e el Sl Rl bR el caions

500 taRiaGuddis semtibh, Xhen e henlcbeal ghiesid gamelitlagts aeliae s the
have simlar dinensions, this intercalation may take
uniy$entfcationsofillamlnissesipigtyidye shglgcabpsy gloupd3p- lqussithe

hosFH‘Jo?e%er?ig% y%ﬁ%s%g{a&ﬁ%%ﬁéﬁ%%%&fz&% r@%eg S @%’ gﬁn%slﬂeﬁé%%llelge\é 600.

arger , several ho
Relemy of dighedt Atblecusd Wil depgtésh amindetid Rfactoan urhridg/the types and
where the guest nolecule is substantially smaJler than

ameuIRiy ek sugsf raelgpwes, thed YResAnd Rgnayntsiod @irvalert ¢atipnp resentnthe
typ Nl Mﬁg}&%&ﬂﬂﬁle&ﬂ@éé 4|k @ﬁ\H{o‘?ﬂﬂEﬁYiﬂ?ﬁwﬁ%"’kﬂéﬂiaﬁ{)@i‘g 1place:d.

etween adj acent host nolecules. Mdre than one type o
gueshe dastitidneaboay afdkinefiCSp $ 44l iaiehdadtthiiliustrhte the general nature
trix. As shown in Fl 4, if th ti-val.ent catjons
of (1 B FAERRO Pl S e vesr BRE HBh B P HoB A G ended to
spesiy ?feb@_@ bod i8R A8 IR 08 Q¥al & threebdil@aiBshl sirMKBRL nPih8t these
| ost, since the univalent cations wll only associate

schomnaticssheild gbotbe earistsleredge b pintiting toTthe scapelodiee prasenhyention.

lecul.es. 100, to.di ssociate fro h her .
o, B8 obt b Gyt b vidGR PoRRF B B0 e opstitunts of
the Fedseftiheentibh bndlgieangra@perderiunber of factors, including
the types and anounts of guest nol ecul es, the types

andThihwaisr-mseiublemetrixcampnsesaiash o laspisdbas nenrgovajendly
' . . | . ' '
o A PS5 e B0 1 RN O oY e
mairix ik k¢SEntiallyhot solibiiedn ewtsbtantially purstwandresuches geioaizad or distilled

nature of, the p%ﬁsent,lniﬁntion,.but.it SF ul. d b%
walgh R RStERRSE: A @a&@bpfé P BFFSCRI RV FREPD M 185 ieheriyrm of a
pre?iﬁrﬁgtg %}eﬁg?&EQQn :aﬁg s sOLEERACH RASinU¥mBbREALAE Fhe matrix may

nsi ona ructure, and that these schematics
be inhbe faimmdta shallqenisdudae doit oy e shspehdédandiar unifermslyaepersed

.of th . t.i ther., th iti I . .
it S SO BPBAR AUt FefLe! FORETIER bR B Aop R fpubiliy
FurfiRRsibiel ook ifdtakd2e aR bR sdIN@MNh P Bodhi ftdd¥&iost molecules and

arrangenent. The water-insol uble matri x conprises a

andfrreerrppli cigleat eatioms ithat gesrsotublainam dqyeeusse Bition kdwgn pyesent as
. l.ti-yal e cat i.0ns,. -] e i I .
o g L B R e T i BAR iy s B oatons

will flotbe s thetbinabf thepitter-ivedlable ndith obthedevedtibd eUndér certain
distilled water. I n many i|nstances, the matrix of the
congitions e Mg ytifl shissqlviern pellqnncontaanipg agyeons golptiens, s Wit ke

evié\%‘f) (@rgﬁ{ the ﬂgcﬂkﬁoﬁ‘Bel@Wfé?ea?@é)f"ﬁde&r}ngﬂemﬁgg, b s dissolution in

I ment's, e matrix may
specific cation-containing aqueous solutions is not indicative of water solubility.

The host molecule is non-polymeric, has more than one carboxy functional group,
and has at least partial aromatic or heteroaromatic character. By non-polymeric, it is
meant that the host molecule does not meet the standard definition of a polymer (see
Handbook of Chemistry and Physics, 78" ed., p. 2-51, “ A substance composed of

molecules of high relative molecular mass (molecular weight), the structure of which
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be in the formof a small particulate that may be

suspended and/or uniformy dispersed within an aqueous
waeelaniass but this sort of dispersion is not POI/D82004/024429

equated with solubility. Furthernore, in sone

i nstances an aqueous solution may contain free host

s_.an ent, ¢ ns that

ess e S & ARl b BT i it Ao, SEMBLR o iEproany.
fror $0d18dudeh, of Q6w frél@Bve MbleElEt R8ss. HUAIthAgBahd preeish Bsfinitions of high

nol ecul es and/or free nulti-valent cations wll not be
and; lpwirplativomalcgplar messige 8pt spegisically envrearated, for pyrpeses of the
pre%éﬁg glg’Ff\lltg&ll t%ygg?l not eﬁ(fzoo gﬁlﬁ&gfgﬂdgéq %Jg)% duifh {%%He%‘s \éﬁéﬂ Las dimers,

trmmé land ectmiette rTh ohe aspect) ehwlescmbmcumrcohﬁkt@wf ) Bmg&l rﬁalaeular
%uest nol %cul es, but this dissolution in specjfic
ume 511% 51t Bt DR FeRyeSTRisd Hyderssting maecuias upds. Nemrpelymeyis host

mof%f:ul\é@ﬁl%rt QAlgmf{rkltanelg E{%?écum? s %Vheﬁ om ared to fyplcal high

non- pol y has nore than one ca oxy tiona
molgrulapweightipdipsemt aﬂde;&eferqjﬁy havel a mpleoelbs wenght less than 2000 g/mol,

mof A REREE ot e L] RS BB TRachin g &/foL

st angtancht #ldchleltad Eho?é than RAk XEE%BX}( ﬁﬁl%udm %Rﬂlgkre@fesented in its
Chem stry and Physics, 78th ed

unienjpet @n@évydbm@dalcsfmmee&@@ﬁ oTherhogtﬁnpbb\dt: inyeey have several

cor (o e Blnl ey, PP B Rk el porb B R e gpa
matédsSs B davigsky faﬁétidfﬁbl dro@ps. CI-'HMEHd;@' Qr()’upsfnﬁ@lbe attached to
nol ecul es of low relative nol ec nass.

adjgqqat girkan Belegdes om thediost Iﬁpleﬁlﬂlﬁ i earﬂOp&Aﬁr(é'ICé?QHb b bifare usually
aﬂagﬂécﬁt%%la?oronﬁﬁﬁcﬁéseth&% téd W&Ae%’%%ﬂé{mt@ﬁ%&ng atdms. It

pur poses 0 reSent - IPAvent 1-oR
shonlnlrbqanidyrmroldcthat mhé udesadory furchanal godipge irtesied o elcoagpass free

d tet
fonigE fort Bl RO SBHC oS RS e bR ELFRLS Obfrposy functional
el Y
bl PSRN Oy, AL ER SRR A BRAGH B, s,
andtappna@inysali. reI atively | ow nol ecul ar WGI ght when

C PR st ey RS Bl SRR iR Gt et e o B M irSe 0

het&bminauaeﬁﬁaa&efw BNl dre®stid SeRactROR i BRI thaR Bl AR Dhe

preferably | ess than 600 g/ nol The’ host nol ecul e has

portior ef thadastoneleerde b‘@yraptm@@d bmpy@ml@kpcah@qslrréglém@dsyswm. In
gen%.{ﬁﬁ tﬁ&l %nfrgrléﬁgnc{s%ﬁlrghcbl% th on cﬁﬁjﬁctgngt%‘:th:ﬂ ﬁe 1hav, 0|cahzed

ave several car boxXy

n-elgtRodthatiody @(@@éseed boudhg ioltGde ER36MEY stuotats @/ﬂal4n+2
and .in many cases two carboxy functional

ne%fg%%ﬁi Arppiatie gs %EF)WI r@fe&ﬁ@smrﬁa%vrus@r%& qoataHEng PRy £afheBepamples

fxﬂ%%*ié s E‘@a fc ch it t
or LR IBRSGRED LD I8 PGByl e
thatrad Ilmtbmdrﬂixm ofahe hs:a pao] edudeliskhaanterioed byox eyclic delocahzed

f ntervenin g 1(1) tf
n-electron system s m the case of aromatic character, with the exception that the ring
structure contains at least one atom other than carbon, for example nitrogen, sulfur, or
oxygen. Examples of heteroaromatic functionalities include pyrrole, pyridine, furan,
thiophene, and triazine. Host molecules preferably have more than one aromatic or

heteroaromatic functional group.
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group is intended to enconpass free ionized forns,
wGeomh/osasg he chem cal structure - COO, as wel PCEHES2004/024429

salts of carboxy functional groups (i.e.,

car boxyl ates), including, but not limted to, for

ex | e, sodi assi u nd..a ni.u [ts, The
oo ongieair e R AR T MREHRT ABenifo b arofific or
hetdreé@sinagia firiclibnarees! (e ¢., @arbdg Y sHeasT) O TR b thét e tvien tBY host
artial aromatic character, 1t is nmeant that at |east
molsre pat mognihan opEromate onptteeaTomAtis fenrionalspin: dep anybaxy
C
Ero N SR 5 et Rl R o SR Bl mgre than one

caridxgtgroupedirdvdyattadeicdc Ekamplds pf @lchdiosionsletilad indhe be
expressed by using nmyltj resonance structures with

. I
aurigficarhoxy 1%é‘flflol??ér}"l%i"%ﬁ’asc‘f?‘z:'ﬁﬁsaacaf@xﬁ‘r‘]’"ef ers to ring
SNSRI PRGSO ARG SRS B8 Ao
amretismoattoanat friezioh demctizes ddstribesl imdAr. Phteat Nat 5,948,487
ne portiopn of the hqgst .nolecule is.characterized by a
(Sa&)@f’ﬁ@{ ok ﬁ’@:ﬂflﬁcioéﬂre %@@?%COWFEPn%%eﬁ%WH%e case of
ar Bk Gsdea RChEE moldchile colRies ki R Hhhddl pbfigivé tiBge. In
structure contains at |east one atom ot her tphan
anofgr pepect, therhaskaalscele mayrhsgavitterseni¢, that is camyipg ehleast one formal
> f eroar i e, functionalities include
posiFB AR e R EhaR0) BB ol BRI b RS i Brosent
invditish witllcagrylaekagiiont asgdiivy chage s dspéedd, the BegitiOBBhdrge will
or .heteroaromatic functional group.ln one aspect,

. ( . th
be cagigdFatrough 3 FaEb o Eraye Ivingc Jissosteied e e aigm.ak St i%@e
¢ ic ' .
nes B SRR fed 4R BRI G VRLE, o gppsprsen,

suclrtilake ptapeheeprevontetidrhafithe hest arciemfié consistshetted oanmpBidsenance
functignal group, the. carboxy. groups are arranged such
strupigzge. dlishnaigfi o aogriivar SR Breive chargenTumate FeriRppEother
acid $180pCR]ERER MolectlOUP directly attached. Exanples of
such host nol ecul es include aurintricarboxylic acid,
panbiazineciediyatbveg Avifl] the cBuatanetbelop dre preferred host molecules.
chl oroani I'i no) phenyl,] (chl oro) phenyl met hyl ] ani |'i no}

- 2-chl or,6benzoi ¢ actd, al um nont2amoni um salt, and
i azi ne descyibed in U S. Patent No. 5,
o2, o,

a Hre of which
is i ‘ rei\’erence. bne aspect, the host
nol eck [ \atjﬁ rmal positive charge
i G X¥eé h gy be
ZW tteri is, cdlrying at |east one fornal

positi v&and one formal negatiwg charge. Zwitterionic
host nol ecul es of t r}e present
Formula I above shows an orientation of the carboxy (-COOH) group that is para

with respect to the amino linkage to the triazine backbone of the compound. As depicted
above the host molecule is neutral, but it may exist in alternative forms, such as a
zwitterion or proton tautomer, for example where a hydrogen atom is dissociated from one
of the carboxyl groups and is associated with one of the nitrogen atoms in the triazine ring.
The host molecule may also be a salt. The carboxy group may also be meta with respect

to the amino linkage, as shown in formula II below (or may be a combination of para and
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invention will carry at |east one negative charge. In
one aspect, the negative charge will be carried

wo boosioghase car boxy group having a di ssoci at ed PHUSZPE$1024429
atom -COO . The negative charge may be shared anong
the nultiple carboxy functional groups present, such

mety WRbn @ BEORBI ERLEABOLAL I on of the host mol ecule
consrsts of Two or mnore’resonance structures.

Al ternaRyvel y, the Reggative or Rartial negative

charges |may be carried by other; acid groups in the

h@st noliecul er, Tri azine derivatjives wth the structure

bef ow pt ef er ot nobesAll ess COCH |

For nmu .bOVéD;t?ms[an orie on of the carboxy

- ) e oW, Lt o i

e the am no
g triazine % ﬁ%(sgorrpound. As

depi ct ed abové the host | eculle is neutral, but it

may exi in alternative forns,Xsuch as a zwitterion

or proton tautoner, jffor exanple where a hydrogen atom

is dissociated fromone of the carboxyl groups and is

as sitrch &6 indiepéndendy edledtdvelromtany gleatren domating grévp, electron

friazine rin The host nol ecuy| l's a salt. .
it iR, A I R T P e CHOPD b R e S g spiuted
or BBt EtteNMRGEIroRS SRV Brefohatl R IRIUE Bydrbg&E 28 \nudktifiesd dvey]

a conbi nati on of para andneta orientations, which is _
groviyor gh lkiy} gromp spostiputpbmeth @borraxy, ethet exerp syléonate, or halide

' Nty f. el ectron donati ng
ﬁmggbgﬁgg%gﬁe%ér{%ﬁ%gﬁg&ﬁg ﬁgaxgg%%p and el ectron neutral
gr cRipmaPbebeaeabd fromRBe poup yoiiggig off subsistuteglthicterdomatic rings,

unsubstjtuted al kyl group, Myre preferably, R2 i
unspYfifEed Retergarqrpaticiest ﬁvﬁ%tauf&ﬂ Ryer sy BRHIIN S a%énmaﬁuﬁwuted
het%{iﬁ,‘éﬂc ?1'1‘1%?, t%%t%ﬁﬁwg t? ik tﬁXﬂfl@ ?%élp %ﬂaﬁéh a BftfdeEn atom fthm the

f onat unct 1 ona oup. “Most preferably
ring Rss Ryyminbgebut ifRBotriayitdodo sete@rodrethafic omgs ferivgd diom pyridine,
consi sting suhsti.tu e&Fheteroaronatgf rLin

of : s, .
Py AGHBILTITERE MEFARDARGIER PO Iso LS (gl oxadiazole,
thiad0REEOSHELdIE, tFhAAS ik, YimURed, ahdteduinslifs. PeelabE R,

rings, that ‘are linked to the triazine group through a
comyirisengyeterpprpmatictriignderived fromgoyeidirRaer ikddazale. Hesubistituentsfor the
hete&@:%,rpllallbﬁq%hgg Rt3 %ﬁay eet s%[e%?erd%%g,lb%t I8 1o¢ ‘Icimqteeﬁltg,ea%yforf 40 following

substituted and unsubstituted groups: alkyl, carboxy, amino, alkoxy, thio, cyano, amide,

sulfonate, hydroxy, halide, perfluoroalkyl, aryl, ether, and ester. The substituent for Rj is
preferably selected from alkyl, sulfonate, carboxy, halide, perfluoroalkyl, aryl, ether, and
alkyl substituted with hydroxy, sulfonate, carboxy, halide, perfluoroalkyl, aryl, and ether.
When Rj is a substituted pyridine the substituent is preferably located at the 4-position.
When Rj is a substituted imidazole the substituent is preferably located at the 3-position.
Suitable examples of R3 include, but are not limited to: 4-(dimethylamino)pyridium-1-yl,
3-methylimidazolium-1-yl, 4-(pyrrolidin-1-yl)pyridium-1-yl, 4-isopropylpyridinium-1-yl,
4-[(2-hydroxyethyl)methylamino]pyridinium-1-yl, 4-(3-hydroxypropyl)pyridinium-1-yl,
4-methylpyridinium-1-yl, quinolinium-1-yl, 4-tert-butylpyridinium-1-yl, and
4-(2-sulfoethyl)pyridinium-1-yl, shown in formulae IV to XIII below. Examples of



pyri dazi ne, pyrimdine, pyrazine, imdazole, oxazole,
i soxazol e, thiazole, oxadiazole, thiadiazole,
wWE0ape4€8 triazole, triazine, quinoline, and PCT/US2004/024429
i soqui noline. Preferably R3 conprises a heteroaromatic
ring derived frompyridine or imdazole. A substituent
he. he a () I_n eg f
het ro%yc:hg Tings hIaE %f En% e sgle tﬁ%} %'Ogleltngﬁl&? qﬁ{ mﬁélé,%qorpflglme,
pwﬁﬂhﬁ&ﬂp@kﬁdmanﬁdqm&mhﬁﬁetuted groups: al kyl, carboxy,
am no, al koxy, thio, cyano, am de, sulfonate hydr oxy,
hal i de, perfluoroal kyl, aryl, ether, and ester. The
substituent for R3 is erably sel ect ed from al kyl ,
sul fonat e, carboxy, hﬁffﬁ%, perfl uoroal kyl, aryl,
~\ether and al kyl substi\tured with ’ I at eOH

rboxy hal i de, perfl udyoal kyl, aryl

is a subst\tuted pyrl i ne the sub
“preferably | oc -pos!tin
su &

tituted i da oIe t he
ated at the 03|t'

ude but ar idted to: !
4- (dlnethylantno)pyrld n}I-y!,_3-ﬁ€ﬁh§fin16§%67iun}
v 1-yl, 4-(pyrgolidin- Jryl)pyridiumypl-yl, v

4-isopropy|pyridiniun} 1-yl,
Hoxyethyl)nethy!ahino]pyrid niuml -yl ,

Sloly

[11 belo \{% npl & M
y be selectedNfromin ude
ol i di ne, pfﬁeridlne4>ahd pi per
VITT XXX XIl XIl'l I'n one aspect, the R3 group
IX shown in forMula V ab8ve may al so Fave a s¥Bbtituent
group other than nethyl attached to the im dazole
ring, as shown below, xrv where R4 is hydrogen or a
5 su dsltdnta asEdt, dhe R grop shewn edfoahidalV gbaepnayMisehave a substituent

r bly, IS an.unsubst. t ut al kyl
eroffy St i B e b B o2 R 4 s Bl oy
et her ester sul fonate, or halide functional group.
%referably R4 is propyl sulfonic acid, nmethyl, or
/ As depicted above the host nol ecule of formula
nd Il is neutral, however host nol ecules of the
pfesent invention may exist in an ionic form wherein
y contain at |east one formal positive charge. In
one enbodi nent, the host nol ecul e may be
zwixterioni c. An exanpl e of such a zwitterionic host

nmol ecul e, 4-{[4-(4-carboxyanilino)-6- glpyrldlnlunyl)
where Ry is hydro gen or a substituted or unsubstituted alkyl group. More preferably, R4 is

t R3
phol i ne,
VI |

10 hydrogen, an unsubstituted alkyl group, or an alkyl group substituted with a hydroxy,
ether, ester, sulfonate, or halide functional group. Most preferably Ry is propyl sulfonic
acid, methyl, or oleyl.

As depicted above the host molecule of formula I and II is neutral, however host
molecules of the present invention may exist in an ionic form wherein they contain at least

15 one formal positive charge. In one embodiment, the host molecule may be zwitterionic.
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|, 3,5-triazin-2-yl]amno}benzoate, is shown in fornula
Il below where R3 is a pyridine ring linked to the
W@ pi0ami2es gr oup t hrough the nitrogen atom of tPEI/US2004/024429
pyridine ring. As shown, the pyridine nitrogen carries
a positive charge and one of the carboxy functiona

2oLl “CarTlRehenl Rl T BT it 1

pmﬂ%nyl)qg,)jjtﬂlémﬂh%d]ﬁﬁhﬁ@}lﬂeﬁz&f@ W xhofnfin foftuda 1T belﬂﬁrywhere R3
al so exist in other tautoneric forns, such as where

is afpetifing sing dinjed tpnth@ iréine @pm}k@@&rth«ymamﬁ@g atomf the pygdine
1‘1n%‘ill 1? m%eﬂ% ine%lt? Litticd'a oglgl%é ﬁ%gp YO &f thé Efrboxy

rogens o I'ne group nitrogen on
funétivmapyroupt eriey &u&gat1%CM§@€mb &ak 4 Gissdcidfed ddibanduchias a

5, 948, 487 (Sahouani, et al.), triazine derivatives
hydggger SR QO:- may be prepared as aqueous sol utions,

or may be prepared_as salts which can |ater be

re-di ssol ved toA#orm an aqueous sol ution. A typica

synthetic route| forl||the triazine nol ecules shown in |

above invol ves 5\ -step process. Cyanuric chloride

is treated with 4 an1noben20|c acid to give
HOBCE! car box |no) 6- 0JOQ; 5-tri azi n-

2-yl }benzpi c &ci d. nternediate is treated

with st i tuted g ut ed

ni troger I nI'NQ e. The nitrogen atom of

t he heterocydl e di splatks the chlorine atomon the

triazine to formthe corresponding chloride salt. The

zwi ik eri oni ¢ derivat i ve, such as that shown in formula

I rab¥eutk Ehcﬂffl?ﬁf"f g[IIqh%S&lEd’ el 1% Rehet BShd% RakE, such

i n ammoni um hydr oxi de passing It down an ani on
as vdnewhmg@arb«)kw lﬁlmctlonzrl@mlqas eatrhie m:gshtmelo&iergwianth where positive

droxide, follo solve renoval rnative

chaf3s ot i DXCoRsP G RRBS B e FAZRF Stippe ThEg ipich on the
pwjﬁﬁé@£§ﬁ by using 3-am nobenzoic acid instead of 4-

am nobenzoic acid. In one enbodi nent, the nolecules =

t hads deseribeshindd\S [Petent Nocﬁ 548) #¥k(Eahewaai, chplabirezite derivatives

er _a chronon ase or_assenbl en .

with ResPEL ey RE rePailas Aol B seroPEy BRairbaltt 5F selspunicn
canPAteSIEdelifomelitts foral @Ndqueatd Ngidnl AStpr&Bﬁﬁﬁl&tiﬁ:h@ﬁte&éﬁhe

crossl i nked ;qo I n anot her enbodi nent, the nol ecul es
triagipg modgcales shown il e yvohvss 8 tivRKsiap ripeessab EIBichloride is

f G € Ly 113 5. _

treaf(tje% ‘2}8 1}1&%%%&8 l%El 5'%2\}6 a4d @E%?ﬂox?ﬁﬂﬁ% & cl\{\liaiz"c{1 1,3,5-triazin
2-yl] ammo}benzow acid. This intermediate is treated with a substituted or unsubstituted
nitrogen-containing heterocycle. The nitrogen atom of the heterocycle displaces the
chlorine atom on the triazine to form the corresponding chloride salt. The zwitterionic
derivative, such as that shown in formula IIT above, is prepared by dissolving the chloride
salt in ammonium hydroxide and passing it down an anion exchange column to replace the
chloride with hydroxide, followed by solvent removal. Alternative structures, such as that
shown in II above, may be obtained by using 3-aminobenzoic acid instead of 4-
aminobenzoic acid.

In one embodiment, the molecules that are non-covalently crosslinked are capable

of forming either a chromonic phase or assembly when dissolved in an aqueous solution
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solution before they are in the presence of

multi-valent cations (i.e., before they are
wee@ms®lisgked) . Chrononi c phases or assenbl i es BCEHUSNI/ 024429

known (see, for exanple, Handbook of Liquid Crystals,

Vol ume 2B, Chapter XVII1, Chrononics, John Lydon, pp.

981- 1007, 1998) and consis f .stacks .of. fl.at .
bl tpe i iy RO TS Bl enB o R i o S v gpoggtinked)
In A@bther Bnesdaal e Belkeulsithaas deal cbyalbtr @elihk&d are capable of

groups. The stacking takes on a nunber of

formingibeoy Fleemopigiphpse aryassesshly yhen disselved inzancpligling aqueous
. . k
sotFRIRRTE A TR Bt RS EEFED TRl ol e SRt

crosshiak&h) s IOhgoraonic phisedbs e38emblids aird1@yll &hewa (k) o€ txdnipls)

m cel | ar . phases, .in that the %ener ally do not have
Hangdhpph of biftuid Crstabs Yobmas €8, %ﬁ?d? o Yt Cwpmpiies,dohn Lydon, pp.
O81E{ 0, T008) Ml Skt oF RRAS e Rk oIt R Bbid ol cBfes. The

molesylemcatisist ofia bydropliobiautoes sirounded by Hgdreghisit gedupk €Blttsstacking
to a nonotoni c decrease in free energy.. I n one aspect,

takih BB e B SRS PR DRIV ezl aY ¢ pdgheye orm

collBsd crélb@6yhetick Balay¥s! Ol GEMBEET M AP MirfelfhRit grow
N phase i n aqueous Solution before they are in the

witlp insseasiog concantrption, bat day arsatistnes from micelliygtheses, intthst they

rasslinkedy. hi...another. aspect, .t | ecul.es.
senfiefly GIR bt e B RS R oy R R il
contditatioh) [Typiealy, €hd dHesmaenic Phased Ml elvhiBlt idddBdiRR Sehdvid) that is,
al kal i ne a(iueous sol ution before they are in the
addgonqfmpelegilesia g erganed stack laady ipsa onatonicylepisase ipffiep energy.
|
in i 850380 s ThESOP AOVDLAM PRI B AL Yot
willi forra efthaegdmainohiat™M oc Bl phibeincluecmsolitivn pefse thes are in the

characterized by.a nematic array of colunns, that is,
Preseqes %fc 1in§{’q.— gntlcgwb‘r@ (b?.d]éq,f?%izleay %rﬁﬁrqspl]étﬂ@g}. u%-@othe.r aspect, the
molehakShh ik $bhcoPdlefl k: gét%LihEe 896st B cﬁl&.ec?% \iéﬁll ftéiéré Llifer a

L
or no ordering anon e colums, thus i
chramolge & ot NaphasdiaMnplicediae adineus bolotiombefold théyase in the presence of

ypical | ehib‘igﬁt schlieren .t re, which, j . .
muliK R S e oy e e SToS s e stisintste M Phase typically s
chafa8efia6d b Brdefedastdckabpmolcgiles BREHgEMin A MExagonal lattice. The

wat er-i nsoluble matri x of the present invention is

chreraerie Nsplipse s dhewctenpedlonh sematinarray of aobmusothat isntbiese is long

r ] ti- ent. cations. .This crosslinki.
ron Y RRBA g  PMll cl RaP iMoo b3 e R or o
ordewtigeamortdgt theBond) @ns it id lesd GrdsRafhanttheM pit8e. The chromonic N

cr ossl i nki n_g, does _not involve permanently forned _
phagesyrically exlypity hashlisten fexiwiggwhicitiaeharacterizgd by regions of varying

ind méfrﬁ&g)mﬁ aqlgﬁ%,a%tt Ayt froma chemical reaction
that Teads

to a niew, larger
The water-insoluble matrix of the present invention is comprised of host molecules

that are non-covalently crosslinked by multi-valent cations. This crosslinking forms a
three-dimensional matrix that is insoluble in water. By non-covalent, it is meant that the
crosslinking does not involve permanently formed covalent (or chemical) bonds. That is,
the crosslinking does not result from a chemical reaction that leads to a new, larger

molecule, but rather results from associations of the cations with the host molecules that
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nol ecul e, but rather results from associ ations of the

cations with the host nolecules that) are strong
wep@agieds® hol d them t oget her wi t hout under goi POI/ES2004/024429

chem cal reaction. These interactions are typically

ionic in nature and can result frominteraction of a

v ORI LR BR RSt O s

intérdgiofd hﬂel typishi®oniah nfird@sl cah réw@Storh Waeraogdi dfkeformal
charq It is able to forman ionic bond with two or
C.

negaBy e omibiedosi raalecyle withithe fogmal pasifiviephargstofe appltiwelent
catlgﬁ gﬁ{cg tll;E 1?1{1]’3{79&18&%5&&1 ha-gl'é‘tE 1€a5t3%% ' do rﬁ ?ﬁl@g char nﬁe t 1s able t? form an
e iXx arises fro

1ond:| Hoﬁdt\mﬂm\to drahee bost-rhelstulentiacis, e crdstlﬁﬂaidtwm’mstmmi more host
ost Eilﬁ?wl e-cation interactions. .D val ent and/ or

molertilgs,| Bhg crosslinkpd Wala-iBraliile psdix quises @0%@@ cprbpefipr gf direct
host H@ﬁﬁcﬁleniﬁispfﬂoiéég% infeP oM aﬁfd‘h@hﬁrﬁ&e&ﬁ%' k&actions. Divalent

dival ent. Suitable cations 1nclude any divalent or
andforitugdlemttcationd aa prefwretdh ItmInoare prefemerhihai amajozityof the
art|cul rred

eyl isbonS il e SHERUE Flont t1eBidef g afvaTesh o yaleat cations,

witR BRASRINY i ARKSQHR| Yink, rhhﬁﬂmﬁﬂll»' 8R0S BbiHE pBiculal pR&etred.
nol ecul es may form col ums created from | ayer ed stacks

of hawee agpice Bilievesthe rprs mmlgouies\ierne mch@mqmshqgﬁt ovisgembly in an
S S t S hi
aqut%%@sos% Lgiﬂ)lﬁ ’gqg%ovgrﬁgleélg% 1%%)2? r?oheor %?(9 ayereé stagl% of
host halectifes. Tas nutiivele @&oﬁésp?lﬁfzidatcﬁ)s\fhﬁ]ﬁ beaﬁé?enqhése lcolumns.
t hrough interaction of the aromatic functjiognalit

nd
AltpqehaRl HoSIE GRAHOURAPY 3y DAFIPEATEPTeitys believed that fhe host
moﬁk‘llllteé ash élgf%twﬁ?é%\ﬁ%tfﬁ?ﬂg@\?@ﬁ%e%c%oﬂ‘otftfhet déﬁ@rg ic ﬂ}%ﬁonah lity and

ecul es case of a ent cat
the tarbosy funttomaity. Altaﬂnam@}z,l apintiditederft cotiorsiaby aésoma'@mzhth two or

tate mer s teract with each. other
m%@ﬂ}%ﬂ@ﬂfee RSt B ER e ahEISB e Yrpps gttt
pred {i86s BRI UoURIoR MBUR precifiMled CARREN tihRMct x?Vlth each other through
aracterized in that a guest nol ecul e may

the lansiapcslmvét Guctionhlitelocfase d. wisampdleblegiatus.ef u I guest

ules i ncl ud agen fra ances
1} a5t Sop st e St 2SR & 2B Rble HELRAO5EBsulated and
reled§ddg Fx b sTudes] gResihbRbalesincRINe 4983 BSé‘metﬂﬂHéents fragrances,
anti fungal %Fnts A bi oactive conpound is herein

flavgeng seentasng biesspouerannanndh gueh gsghrugs erbicidesepesticides,
phegc#ﬁgl QSeir an‘Eﬂe‘&n ] 5%%9%{ f)l?ﬁctlvte c%ﬁat A 1sq{ere$£ ﬁé’r? td' a%%

sease, stru ture or unc

congpauindl | ur[tgn@ﬂgfaﬂus&ﬁh tHer digighobils, @ure, mitightids eehtintat blypreventlon of
acti ve i ngredi ents) are particularly useful_guest

disgpss. @& {9 aldoct {in Sichireor fpelipnerf &lbvm&v@aalsrfrh é?%}g@ (itSioc
phaﬁ{rﬁ@eﬁhcﬁﬂl £Hive ﬁr%‘?&hér{ﬁ) A f)ﬁ‘ﬁ&ﬁtcull}\/ Glofal é:]l%gtklh&ﬂeglﬁés, Whieh are

intended to have a therapeutic effect on an organism. Alternatively, herbicides and
pesticides are examples of bioactive compounds intended to have a negative effect on a
living organism, such as a plant or pest. Although any type of drug may be employed
with compositions of the present invention, particularly suitable drugs include those that
are relatively unstable when formulated as solid dosage forms, those that are adversely

affected by the low pH conditions of the stomach, those that are adversely affected by
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pestici des are exanpl es of bioactive conmpounds
intended to have a negative effect on a living
woee@anizss such as a plant or pest. Al though aPgT/Uyime4/024429
of drug may be enployed with conpositions of the
present invention, particularly suitable drugs include

sk 5§08 B0 i S RSN B AR e o

a pahgent e shaingd-bicnttolledfteadd. Bxampids @fegithbld (ﬁmg@lﬂchﬂ'é
adversely affected b exposure to enzynes in the

MR EH Rpth stereidal hyencertisene. Papdnispdenes Hismcinolone)
t I
and rR) gtg%\éda‘ﬂ Eex% hp%)e%s ; ﬁg%%%@ %yszérlﬂigc;h%ﬂb&fcergﬁp Q! ér?ﬁlxromycm
tetrauyt:hn&) febatemtiag yulththigsole, hittdfushigivdatonieeig. penicillins such as
“1%‘% orti sone,. predni solone, tri am:wnol one) and
pe oGP ?Spersmgsuc (8 GPRIaIsH N, apd gyinelogys such as agyfloxacin,
flurR@fuifa Qitp%ﬂcﬁila&n( ﬁlcﬁbaﬂ&fa\ﬁfnrj' 'ﬁ}ﬂf‘dt&oafs% %a%’éﬁlohﬂﬁzole)
gentanyC|n sul'tathiazole, “nitfofurantoin, vanconycin,
antipggialsi (b.gi, nystatimh cca:snwmamdﬂlatoms Valcomp hladlmskiniockess @uzh

it B oo e 5 & e I BEoR Bty Sl

1s0;&8tfetdih69t @i’z@fﬂeinﬁlﬁﬂ&s sufTBAd Mbsasd Bhibidr pifdiggalhibitors,
nystatin); coronary vasodilators; calcium

ela%éﬁﬁ Hebitdss. dipeayaenpss ighibitarss el @@ﬁéensm mrivaﬂmg)enzyme inhibitors

e R ALRES  FSpup ORI e AR B,

antapohiseg anaakecnanhesmubb Bs Hzmhéigemse $taﬂ@idmﬂ hésonee(@gt ase
i nhibitors, |ipoxygen i nhibitors, and angi otensin

ProgsstyE t9 S‘@FPZVn%gtliaﬁW?)@ Iacat aepipeties (ogapidagaing. benzocaine,

propdS1)! n&ﬁ’(ﬁlbio}ncs Qig ge E}%’i‘ﬁflé Wéb%ﬂ)e&ﬁitﬂs%ﬁfeg .8, codeine,

pr opr anol ol ri eéne” antagoni s
deXHnmleﬂmi‘pﬂlen)atanMustammrls (ag., Hﬁahamitﬂgmmms,tcﬂﬂomhﬁrimhdaé

N T W T —— G —
or aBRI QR RBorRERROL ARK); @&&@h&wﬁr%c(sesueh as HrBpLHdes,
di goxin); antitussives (e.g., codeine,

PTOTGWP‘?O@HQI’Q@IBTQ lte:s) insahn); an@trm (ngs a(ltg»p@.q,ue enzymes, lysozyme

e RS BB, ol RLRGER. 3 it SRR R bresivs e,
cyc]@@;ﬁﬁrhﬂ)% pRgeHIR RS etifie(e.g. ruimpalﬁy sadiive (e%8. o[yﬂéﬂobarbual)

hor nones, LHRH); cardi oactive product s such as

antigqagppisdeigd é\@parm)o@l@ilgﬁal@é Gus- pretriaeheny agtimigrainglagents (e.g.,
ergcgﬁﬁiﬂgeﬁel(a 3 Q{d aHJ %Hﬂif%”{h%l gentg Késgh%ig&(l%lde ; ,antlemetlcs

extranase convuls
(e.gG mdlxmkmromaje ondﬁilise’tﬁﬁ)mmeaﬁew Q@n(sf(e@ M E NG XA rhdilﬁ)lc‘)gic
chot her.apeutics (e sedatives (e

el SR Bl CRPHES i (o S ORSHICS SR M- Ao e e KRy (e
parcﬁceﬁhegeﬁérﬁésta(tﬁs Oand RE ﬁ{@%‘s %ﬁfb‘é ham?a%ﬁti@aggz bt BEERANHS and

(e.g.”, ergotam ne, atonin, sumatri
esteeathéraof. hftdterhe aralg;mpitldes( @e qyal;tlcﬁ]adyaumbdi@)"qr uae withroeiipositions of

the érgs%t inv%tﬁcﬁ]gtﬁggggin lbcgqt &yt c;pofaer‘gllnls CI%PC% egon% gl?lglhlsn

monoclonal antibodies, blood factors, colony stimulating factors, growth hormones,

interleukins, growth factors, therapeutic vaccines, and prophylactic vaccines. The amount
of drug that constitutes a therapeutically effective amount can be readily determined by

those skilled in the art with due consideration of the particular drug, the particular carrier,
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agents such as anti-depressants (e.g., fluoxetine) and
anti-anxiolytic drugs (e.g., paroxetine); henostatics;
wanwsniass | ke, as well as pharmaceutical |y accepr/akioes/024429
salts and esters thereof. Proteins and peptides are
particularly suitable for use mﬁth conpositions of the

v BBSBRM ARIERLL S, LD SRR S, g o i

typieally bastiiess abu00d thaBb@r % Bpk»@rg\m of ﬂh@%taltw&ghﬂ‘ AhOWater-
rowt h hornones, interleukins, growh factors,

msﬁh@?é‘}fé@f i I apgeepasbthe déhgilsri?fl@mﬁ tefeinitee PaEE- nes. The
o el L QUL B SAARBNLSA be et s

vacsikil Ireoha embddémert] thwlgtlhstmtﬂedmmﬁdndﬁ:ra&tmmmmfredpbﬁse modifier

Cong)é)rtl cular drug, the partjcular carrier,the particul ar

thg 1 2BATHEHAT apRpdimentybeih PR dnti sy g SnimEnEereponse modifier
are? elﬁ'?@ ist ffo éiﬁ}ég \W#;rlab}; ‘éﬁ@n‘f}ﬂJ uln¥ rdPb¥se &ﬂﬁ?@@hﬁepo%n& can act

o abou 70/ total "weight o
as afeceing laéjut/mb Ibgr arm\tatmg tdll- him eecap;tpfsc tExtahnplatrafg gmnmne response

terc ted | ma e i ment
moqj RS infEg e es Rt e e RS0, WY BE: SelieaeaTyve I
inteYR@fdiis TENF R, I erresbeds nento, ithe, gues vl aaw 8, &/oaCp-1,
an i mmune response modi fi er corrpound hi a partl cul ar

and g lsp Atnbit pmdﬂﬁlcarar@mﬁcrgéﬁn aherrain T epdolriney swahens IL-4 and

I t
1§08 SN CE BRSNS 509G TRl ok e 10 Bt
6 smzﬂﬂqanmxbmpmstofmtdbmrﬁmhﬁeﬂesﬂ@sé foa1eay Bicluldx arrpl es
e resgonse nodi fi ers i ncl ude nol ecul es

lmli?ff&Oﬂwae St e p@ Iraiquines, resjquetap A amingcaiplissalpla, &tnmethyl 1H-

s, | g T b g

Nosi. 468Bj388 G amiect #0029 804 (Gasteeti d)), HISCBAT @earstddt 977,366

cyt oki nes, h sl-4 IL-5 _ Sone npounds
(Gerr e ] §@8§§9%¢@f§@r fn > 3%%%{(53?&16%& b REORpTated herein
by r@fe%éﬁ%ez@é)nbmed@éﬁ{?&&%? aR imSiht AR §n§e'i'ﬁ6%ﬁ er’ a%ﬁ%ﬂ%ﬁgen may
nmodi fiers include im dazoquinoli suc
ehc1tr¢nquhamdg1 cerlbl@,rqmmrmd response (e.g., CTL act1vat10n) and a switch from a

h th
TI%O?};@D esPalies o Ao e 1 e g ot disngs i
éjﬂ&ﬁﬁm&hﬁddulﬂldﬂ can bBQL%&Dfor 'i%latfhg@@l@r s &%Eéﬂuﬁf VYaccinating
4,929, 624 (Cerster et al. 57 rster)
agaigstallPTees (Gerster et al.), 5,268, 376 (Gerster) and
5, h
"o HEIRKE cOEBORIED 800 & %})e?@“’ LIEORBO LR PedRsRUG S

moleadeé TR, which are ralativ e @mmwr@m@cdm@mnem{wg] Cl(iadlecular weight
ceIIuI? [ ne response ( activation) and a

under gborh 14Q0 feltgnsypreferellymdes ?hwhéOQ @%@aﬁbs et larger hipdegic on
molb&uidd, §1§c1h' Q)Il g&g,lcpé'oﬁ\i@ @b g n @g@z Pﬁ{ o FRERS %Sbmﬁlﬂétﬁng ¥PSuch

I mune no tion can or regulating allergic
compespdsagsalsmbk vsedc Miaty IRM compounds include a 2- ammopyrldme fused to

a five-membered nitrogen-containing heterocyclic ring. Examples of classes of small

molecule IRM compounds include, but are not limited to, derivatives of imidazoquinoline
amines including but not limited to amide substituted imidazoquinoline amines,
sulfonamide substituted imidazoquinoline amines, urea substituted imidazoquinoline

amines, aryl ether substituted imidazoquinoline amines, heterocyclic ether substituted

14



10

15

20

25

30

agai nst allergies. The I RM conpound(s) used as guest

nol ecul es may either be so-called small nol ecul e | RVs,
wokiosi1ase rel atively small organi ¢ conpounds PET/S2004/024429

nol ecul ar wei ght under about 1000 dal tons, preferably

under about 500 daltons), or larger biologic

iR L R LIS T2 5ty gty Bitomamico
cthdtsabstitiad imidebdquamtios athinds Netal siebsttudedifiifgeMinblifeethers, and
.fused to a five-nmenbered njtrogen-containing )
thloﬁ@@éF@é%‘lt?dcm?l@%@qmﬁlﬂi‘?pql@éle%fteaféqhélé@é@ld@m@mqlme amines
inclﬁaihlgg,u{ ﬁot'1;%%&qaagﬂmgg@tﬁ{e&iqw@afoﬁﬁa%zg ind YR8
to, “derivatives of 1 mdazoqui nol'ne am nes 1 ncludin
sulfbndmide substitatb@ thtrbloydaoind @azdyg bsiblihe i@ thek, Niretogubgtituted| |
m_nes,. . sul f_o(glam' de subst1i tuted i.m dazo%g,i noline .
tetr widygpguinaiipsamipgs 8yl PHPHREPSHIIGP iy dEpHdegoqungiine
iSSP Ml 8 )05 BRRBR s i o
substitiridd testahpdroguidazaquirtodide aminta zodivhmanidorstharsibatisyted

ul.f onam de .et.her substituted. im daz i nol.i ne am.nes
tetr T H GO P i OIS SR gpgpautiotine Shers
and thibO@EN@Ibs B RA tth Akl 8fdir [Hade@ PR AhiiAG; AMdRLDyridine amines
. tetrahydroi mi dazoqui nol i ne am nes including bat not
inclpding atmetdinitadde amidassubstifuted imidazopyridines, sulfonamido substituted

o oL :noline . amnes. sulfonam.de. ..
i RN 087 BRI PR T AR L gt
amifes) 817-fugbdel cl@illeydify diob i diae aaindd OinitgoampHiBFidiad dhines;

t her. substi thut ed. t et rahydr oi m dazoqui nol i ne anm nes, _
tetrqijé(g.g){u@yijagp]pqp thyFdine aiaags; pyazelpquinoline amines; thiazoloquinoline

amih &S bR 'mng%ﬁﬂﬁéél ﬁl@éﬂofbﬁ»&?@n@%ﬁi?%%%oﬁ% gﬁthyridine amines;

substitu tetrahydroi m oqui nol 1 he am ne
and $hihfalozaphtheridine@misesh stich ait thdse disclosed in, for example, U.S. Patent

Nos SeRE G £o 622 Ak A £ EME R s dBT A B 2B s

5,263t b BUE 805t £1980Rud 5 Bicidaz9 880 B [@5%[‘?,%%166,(1:]53{;05,482,936;

.ig
i m dazopyri di ne am nes i ncluding budt not” I'im
5,693m 1de 5 Sab OBt UT W74 Tab 9396091 6,03 H8E9; 6083f506 a6l 818,929; 6,194,425,

oo S S ELRPL A SRR LB oo

and 6,573{278 eBuioy €dnaddaiy 0i 394 428 00, ipdicAEP@TCRESH No. 2002/0055517;
i m dazonapht hyri di ne am nes;
and {gerngHoeal Spten Watprt Nos-i WO/ #edae®O 02/46188; WO 02/46189;
loBOH A Bh o 1 @R A®S 14 B Nl | 1 -08S;
WOTREBE B 0T 4 DL 9 18 G TR wo
02/16237 0| Woa(Ri020389,0WiDe0304 3572 and 'WIOL (37 (5@ DnApkitbyAl esthples of

m nes, such as those disclosed in, for exanple, U S.
Smaﬁé?‘gﬁ?ul Ms &3@@91@3@9 ingerfppon Gapng pthyg @}leasarl?lclude purine

deri 338 (50 o0 o orea B UEPAMING: dde (bt ofEB0ge):
midazdatBndlE®; antida@aivafees (such as those described in U.S. Patent No.

6,069,149), and benzimidazole derivatives (such as those described in U.S. Patent

es,

g
n

e

6,387,938). 1H-imidazopyridine derivatives (such as those described in U.S. Patent
6,518,265) are said to inhibit TNF and IL-1 cytokines. Other small molecule IRMs said to
be TLR 7 agonists are shown in U.S. 2003/0199461 Al.
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5,693, 811; 5,741,908; 5,756,747, 5,939,090; 6,039, 969;

6, 083, 505; 6, 110,929; 6,194, 425; 6, 245,776; 6, 331, 539;
wG28701889; 6,451, 810; 6, 525, 064; 6,545,016; GPCHBESDAF024429

6, 558, 951; and 6,573, 273; European Patent 0 394 026;

U. S. Patent Publication No. 2002/ 0055517; and

o2/ S R byt B Rl R o o
fiveddkrhba2a :mtwgeﬁ&!oﬂﬁilﬁﬁg, ht@o0PI#GHAI IV BBehidd2iritativl (such as

03/020889; WD 03/043572 and WO 03/045391. Addi ti onal
thosgdesesred 1o {U. SrhtentiNpse 6,376, 50 ENB 0220 T ansl 6,323%; and in WO

02/b44o8t f eron (anmong other things), include purine
derlaatives (such as those described in U S Patent
No sOthér B @Bﬁ]boumiszinﬂu@a&rgﬁlﬁbﬂogicﬁi whakoties Bgdhi a@@h@ﬂmﬁ%otide
derivativ cha t hose described in U S Pat
Seq‘&%’cesaa%é@e M)Olflga%c BHE S RUFESTS COntdEt W%ftlﬁl‘?ré‘éan(l%edéﬁu%l@otldes

(cpt}) AR afé%éﬂt%dfdr %xynﬁe faay. Snﬁatémg\ﬁﬂ’ 831&,%88 6,207,646;

| A1 m dazopyri di ne detivatives
6,23L bk, 61388,008; ad 4%7Q§ﬂScﬁladS(IﬁGzﬁﬁyalmngohgnmwleotldes can include

ot A e B S S
U.S2083N04. 45133 anﬁw &R, BpEablis MpRad &g dfiet IRM

i ncl ude a 4-am nop(%rlmm ne fused to a five-nenbered

nuckgotife spseress tagkiintg antbare desoyibed.dor ¢xsgniile dh bfernatiensi Ratent
as those described in U S. Patent
PuriEAd oY K O (o8 and 6. 396, 381: and i VO
02/ ﬂ&ﬁﬁ)ﬁ)hmzﬁoh@f ahfidéncodp@unas réspehdedodifEd@ compositions of the
bi ol ogi cal | ecul es such as ol igonucl eotide

PIeseRLRE IR, WEHppe Pﬁmeatheg@ﬁheqhéts@seatea%ﬁerén@@@ﬂ% maxilepd to

A L e S0 B g o

ImMn@rRGFSpenE:; mﬁdlﬁféﬁl,rﬂ.ciﬁlpo@],tlﬁﬁgoﬂﬁs preaaut ifivebfion Téd8s tSedproved

G gont ai ni n oI i gonucl eoti des ca ncl yde synt het| c
vacqT e TS AAOT SRBFS® OF PEEPEIE oGPy \gﬂlghé?ﬂua@ Moy Th

proliRffioh P @tandtRdr § ngaro{/é?l Hdosine Eﬁicac%ﬁreslfbn@g ﬁlag%% provided
and 6, 476, 000. is a specific exanpl e

by enbaRoE intgen @eessletq‘u:@n@@ Viaegerep@demtiopes. desue adped,

I .exa n lnternation Pat lic
i o e Y T R O R B Ly h RO R ol
confp@SIHONSES tH® Bidsért inveti6R MY Ve loif @REze @bmipR@bLRY 8 ¥ AEnsion to
invention, with one or the other or both present as

pathggens thatghe Enmuse sypigyn hessayolvsditorperabaidnd aeyi thes le matmaﬂy
s, RS0 EaRE eyt RSB Pl A
inventies erly bleraiehmrled) by lheagsttddanedips0veth achieve a localized delivery to a
draining lymph node.

Phagocytosis of a particle containing both antigen and immune response modifier
may allow for simultaneous delivery of immune response modifier and antigen to the same
cell. This may enhance cross-presentation of an otherwise extracellular antigen as
though it were an intracellular antigen (like a cancer or viral antigen). This may lead to
improved antigen recognition, and CTL activation and proliferation, and allows for an
efficient attack against infected cells.

When the guest molecule is a drug, the host molecule is generally non-therapeutic.
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vacci ne efficacy or response of therapeutic vaccines
which require Thl or CTL proliferation. |In another
wW@2eni2488 nproved vacci ne efficacy or responsePCEYSI964/024429
provi ded by enhanci ng antigen presentation (e.g., via
aggregated epitopes). In one aspect, inproved vaccine
efficacy or. respaonse be provi de oo s
Wil g B6% adiie T R PSSl S o PORY SRt ol ERRfix it can
motlild&RItr icOitrdTale RE:a8¢ ofths iedeaps@ipfedidaly, &vhidch wHlhgsnstally affect the
pat hogens that the i nmune system has_ evol ved to conbat
thepapguticeaptiviviof the dimeg. us Khoughithis gledpnrtBerapgitisiastipify may be a
airfR R Be AL OTRMCL M Mool in BYTRESL KOO a1
moleealestsslf iasublty aahileyseatid owslii i2 ecleabed iffvoar thetwater-insoluble

drai ning | ynph node, Phagocytosis _ of a particle i
mafn e BohArARRTI e T th%ﬁémﬁfé@a%ﬁgls hab ebsfagtially no
. . e
e A o A O B tifih (YA LiosRaRss
maemied,fesh, ormas) jrths dortraof isvlaefl nanrieanidse rTie hest molecule is preferably
extracel |yl ar anti.gen as though it were an .
largel gt o FRifim 9 ERRI HiclaSbam Ui e Qsgorfip gnd will thus serve as
a catibl B8 Me drdPhid HBY mle@RoleBnir ML OMEShs@DE thg@Rug. The host molecule
. recognition; and CTL activation and proliferation, and
1s e fapriozis, Re-piagenicaandaok-agaiing whem prayided 1g spifable
n e lecul e i 4g, the host nol ecule
mn&gﬁ%%%gﬁgggy%hgga? %#%%%U§?§¥$é§$% t he host nol ecul e
I S i @ReRpecIhéprsat shienked canvgrbeide iapacicubitecompdsition t
can _nodul ate or control the rel ease, of the.
COTRPESARERAT HE BTC QMBI NG MakFriRsolublismatrin qopnpiisingc heshmolecule that
is doR&oRREM &o?s@i‘hi(é((i B%nﬁflti-tlgl@ntgcraﬁgns @h‘éf%’l‘ﬂ{% HOF‘E ﬁo%f:lfllﬁ?gnon-
on therapeutic activity nay be a direct result of the
polfymert,ihan noie thae ohe sirbowy Ematienal gravpeampt lesanteast partial aromatic

BT M TR T T —
ma¥Bk %ﬁc‘aipﬁﬁgtle&' BB hatrix T SubsbyucABP1d1BREAPEHE hiSprbpridtSsize
heant that the host-nol ecul e has substantially no
and shepapfthe partiakss iwill tvarywtepandieg pw grearintendedhusen thon deatmple, when a
or.gani s e, 0.,.Such as erson, .manmal, -fish,,or . ;
arog iSRS Bithinr e Bt SR st SRR Bt shFRE0S @ partictes will
varg!dlsﬁﬁid_h% drsthe ehaRinbuhesaRhy dispekdd withineth@hiagik, ti® intended
i 0 %glcal interactions with the organismand w ||
roufefsleluenyof the narideles iand theglesiretethgrapepterrffess a means to
con rel ft T . I '
o oPliBbydh ek BRRRS @l N EBMG: o WFerlORIGEH! Farhton) may
be pr@pared,thé Atk @edibe diapicdsti of @artictes o tHeglrb@nbivamtion i@ tgically
d&ég e forns delivered to the organism I n one aspect,
lesg PR win sizgyeswally fese B9 2o o\i Besize, Bag i) Lomegages less than 10

nmGRIeS b LfBin instances it may be desired to have particles less than 1 pm in size.
In particular, these particle sizes may be desirable for oral delivery of drugs that are
unstable in the intestine due to the presence of certain enzymes. Examples of such drugs
include proteins, peptides, antibodies, and other biologic molecules that may be
particularly sensitive to the body’s enzymatic processes. In such cases, these small
particles may be taken up into the intestinal wall directly, such that the particle primarily

dissolves after passing the intestinal barrier, so that the amount of the sensitive drug
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conprising particles conprising a water-insoluble
matri x conprising a host nolecule that is
wmorvsow4ss ent |y crosslinked by multi-val ent cap@DNS2004/024429
wherein the host nolecule is nonpolyneric, has nore
than one carboxy functional group, and has at | east

exeB3d 5% AR <fy i SRR ol Jhicaly Sngrigat n
theimayndsl samapﬁma}t 81do Wik A ofHRE suTRbId shae) usidysRAdRE IdyMnders,

rel eased. The appropriate size and shape of the
p&%?%l cles will vary dependl ng on their intended use.

) i R

nonplanim hmpsunds| fuchak yudapaitsli Tigpiodl uhh@ldny patioan EhOEM’dELsBHmm and
di spersed wiithin the matrix, the intend

potgRsisie Ehe eFTERgn of uEalepkatie Resdithie Do edls pticles will
depbREERBRYpLarfR anEftint f)fqﬂht: Iﬂlgytgﬂolleaﬂ&ew flttheclln t?&x( Butgfog cGHiplete

the order of severa fmeters I n |ane er
dissofwivarad the pantéclestbsrersbdildgedéralipbent ledst pmdlaraimmbbf tufiealent

resent tionis t | ess t.h 100,
carBh Gl e il Enenil oE S oSSt o S way, there
willoRsSf Seds€Sie vnidAilent Qat[ﬁﬁ foMsSdcffe with 6@ dadhdky digdnces it
may be desired to have particles less than 1 nmin

si z@le Tpte a5 ahidhc pasticle dirselecpainy pls be silivsted bapdiveting the type
and%ﬁ’?duﬁ?gf rﬁlfllfélg\%ale?]lé %%tloqlel s'e}i ?rlzcrgsrsé%dlgﬁgsAifgat a(i gftlﬁﬂtsctaaons will be

suffivient e srossninid @atrX, hiphehvaéntyTation widieprpvide @ﬂdﬁﬁonal
@ﬁgﬁ' des, anti bod| es, and ot her_bi ol ogi c nol ecul es
Cro

ingayd lrad faslowen dissolytionaniss « Inaddition Realsaays dissolution rate
willS& J%Ehc?oﬂ?fh@‘b%ﬁﬁ:% ch@oﬁfﬂlﬁg }%?%ﬁe?mPlte hfﬁﬁ—?}(gq?h inating divalent

parti be ta nto t nt es
catiohi,rsech hwagwsﬂum, fwatl gbinfﬁfaﬂ)yaretad o Bster dissolution thias SQbMd'mating

ft testin arrier, so that
dlvaj er‘il&gfss‘?%‘wg ¢ E?H?IP?’F gﬁcx'jw@g%ga%@bﬁnw q&ropn ﬁflégaf Fapgple of

forrSin 'arc%Bﬂﬁ{httmh ol Wit 285k elgéffotn he %1%1%& I oﬁ%}%éé may be
spherical in their general shape,

leadmyo 83 locgivesan avairige cghapealemydhatas notwdh‘@ge:r dylpartwatas,, a
rti c .es are dissolvable.in a
il B PR Vi 65 FOF a5 e St afseition fae than
a likeanmeiN Reere AU6Mtha satotsfaacdintlest. IYRE ﬁﬂiec# Al b@tRBuest molecules
cations include sodium and potassium

willherglented @Wﬁfdﬁn@fbuu Hingay eandesuad umegtamewégatms o Basiondy a

port o RRE AELECL o RAERA O Eplo Rt TP B,
moleadids edduiiitivalehit daien W}Ib&d@.&tddfwﬂe t}&h ¢l totab@neddlof gubre
st a polar anmount. of unival ent cations

|l e
molg%ﬁwgiﬂtm relegsechwtlbgary depgpgie onohe @awm@eng e pdhighrhey are
lacE@elr{‘@ﬁé' dfbodirRerdt Hhe pﬂﬂﬂélestv!ﬁﬁ 1ot Ws%dl Alac (ﬁ@g’&lu&g}? thus

uni val ent cation to associ at car boxy group
protecting acid sensitive guest molecules from degradatlon. In another, the part1cles will

not dissolve in an acidic solution containing univalent cations, thus protecting acid
sensitive guest molecules from degradation. In the particular instance where the guest
molecule is a drug, two common types of general release profiles that are desired are
immediate or sustained. For immediate release use it is typically desired that most of the

drug will be released in a time period of less than about 4 hours, generally less than about

18



10

15

20

25

30

The rate at which a particle dissolves may al so be
adj usted by adjusting the type and anount
w@bovalo12488/al ent cation used for crosslinking. PCT/0820041024429
di val ent cations will be sufficient to crosslink the
matri X, higher val ency cations wl| provide additiona
0 ' wer dlssolutl
1 nlter J B, Bt o Bitniels SpT on'e GBE i AR PRYT T piflyes.
son@inkthecep drwillcdesiagd hat drap rélype wilfoe ne%r@y‘fiillsﬁntaﬁeous that is it will
non- coordi nati ng di val ent cation, such as magnesium
takeyplepe Peatigraf seconds- Rorrsysiemed dorconirolled) meleasgises it is typically

I

desfERPHEH BB Aot oAl TR oy BHF e Dol FlokBl Mo Bl Bt o
aboat ¢ bourdi Retiodsroflonechontlt br moferrasgy ied mtred),rfopa{atmb in Vanous
) i fferent. cation types. mgy be xed sqQ_as to. gi
IRARAS bja aPRliceTioss- ﬁwé ineRaelonss doseca vl RERgRlly re\feﬁse most of the
drup@béd Mlnében&i O ot £ h&frs e M Tﬁf dayds dﬁét Ebut 12 hours to

cations will generally cause a slowver dissolution rate
abouh3 daﬁas |Th loge psptect ik malide desitdd tofreleztse noest pHihs dargover a time

di.v al | t he uest. Ie ul es
perF oo 2B 888w B BR ieom ety o i iAtaaaf Heffirey rlease
maf €66 Bk BestRA] WhEak ifORsthiceN A ¥Bsa %8 lpi/ov?ddé%tu!n‘ﬁﬁl WrstioT@elease to

guest nol ecul es be rel eased. For instance, the type or

fap@hb@ﬂﬁ“%‘? a pariculgppadifion foHawad by pwasteined delivienntorragvide
@aﬁﬂ%§§£g§h§y pmggg&hﬁgf total anmount of guest nolecul es

are re ease vary depending on the

enVinrsofgndtancss i ndyi tehdesiratle & eavelagneditild ¢t maule-modal release of
particles will not dissolve in an

mbodi
drugpigh 2 gaeaﬁﬁe&% releass Y apesoRVEE Hingloa dpstpnse HuTeasipg 2gd degreasing
to nvﬁ\;ﬁlélfﬁﬂélcﬁ%%cﬁﬁl?o B?Qr%llggﬂlsgl CLE}E 8851 mh{*Be ANitab R 16 Brovide a

not ve in an-aci ut’i on containi ng
delayril velbgsetof dw:g, smsh thatraubspgecmexc bé m@nmmtﬁed; eimsmdnvvment time, such

nDIec on1de atio t he artlcular
o5 i EF LG £ R S5t B GEL R FSE OF 86 UG TR gatef jige when it may
be RSB cAcIR8 Ssueh ag_ﬁﬁ%éﬁrerﬂlﬁ?gs CORE b &H. fo‘ﬁﬂn@f‘i@g pulsatile,

desired are i nmedi ate or sustained. For i nmmedi
mulﬁlelhléé@eOﬂ@@yled r¢lease jpp)fdail ingy Hetd medemmWBSYPasfof phgicles

e ea riod | ess h n
haviferferdieh] qiE 6808 ARR ot oits, ATRRBR b oRRtclkS iRy b Rotured
havir@asotdianoraldiihct3hasdsNeticB s 2 B£E dnd sﬁ@%a@ﬁ%%ffé@ﬁftﬁimg release

t han about 10 minutes. In some instances it wll

c m@é@ﬂﬁ@@ that drug release will be nearly
Sﬁa@ﬂél@@@ﬂﬁ%gre‘éaﬁﬁ Gitl e% t]%% L:I]lca%ﬁ{fﬁe dgﬁjo%e ﬁf}&]Pfﬁtlgﬁ% e i dn oral

of seconds I'n ease
dosage drag tylvecwl TYpldﬂwrileidsdga:&brrﬂ@ﬁlbludé soliedehages, wdhlas betblets and

capgtmpoigmbine ln%bée?%%ééa%%ﬁ%ﬁ%‘m?%e%%%?écﬁag‘ﬁ'a@%"
sus%%gl'olﬁg gl%c} %H’ﬁpse &ﬂ%p& &s Se?tali’l%g 8%#3%[9 1§g§e 9%‘%12 geggnt inyention will be
partgéfsdhai dry stebleem sadivestutioh ahé éhad mild drsvcdwe & 4 memﬁrsohmon of
unl%eﬁil 2%51%184 Il’l; gﬁjotﬁerta(s)peac? %‘é palrtAiclgsa $ill b sta le 1rr1mhe a01do 1c env1ronment
of the stomach and will dissolve when passed into the non-acidic environment of the
intestine when administered to an animal. When the particles are stable in acidic solution,
the particles may generally be stable for periods of time longer than 1 hour, sometimes

more than 12 hours, and may be stable for more than 24 hours when present in an acidic
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about 7 days, hi one aspect it may be desired to

rel ease nost of the drug over a tine period of about
wQ2o0s01280ut 48 hours. A conbi nation of i mMmedi BCEUSIV04/024429

sust ai ned rel ease may al so be desired, where for

i nstance, a dosage provides an initial bur st of

{ di ti
e P D oD P O£ o Gl e
hmﬂhgﬁﬂﬂﬁmB(Df the condition. hi sone I nstances it may

be deS|rabIe to have a pulsatile or nulti-nodal
r el Raszagplegpugicles ot themhesenttineentigh sap pratedt pereilmifeogn

desifiioh Higt oA SABFLARSLIG eGSR0, e
solutionneiyh PH lekssharedbloat 5.0, @h@ﬂfhﬂ@ & rd@ﬂ@y@ra[cbﬂeasmcﬂlﬁn G placed
dru such that a dosa be adm ni st ered at

in asofHioni Ve 2 pHaf abawf ) %@1 ﬁt%@ fogek s glol g 1 @I@Ste@alpletely
deg\?\%fgd pP@Pﬁ@f‘fm ﬁ@e&%?mecfjf j&rﬁ’dél%éc f the bk&h i ‘} on, such as

nit my re efTicacl ous as”j ust oré
thowmkml;giﬂ@aaapp dedrchiveoof fachileV) ang protestat iftoey degradauon in

- nodal del d.rel I t
scidligt ot Finetofe, Bt enHAvH A FTE U R o
corﬁ;ﬁ{sﬁ%&ﬁ{ﬂhﬁf &b Sylallin6 56-(Fnt C?flﬁl‘H “WRid¥zolPRTukl-¢ly8S 1,9 BViriazin-

formed having two or nore stinct phases, such as
2-yHammnogbenrdatshanl 2 mikbwe pmagifesioneand dumgmfewéme may be exposed

to a%h crdic eéoefrtllosht ‘ivﬁﬁg pgla &Ii & %o%% Ofu]F;)st eﬁ% 7R eﬁfos{ otl Y ﬁgr%léliaifn remains

ncapsu articul aruse

unddgedgafidrugmeaedliof ﬂ[eypartTc)léH feéth tley @didid eslagen ﬁnx[ @8solution of the
i.nclude solid dosages, such as tablets and capsul es,

aﬂ@ﬂﬁs?hﬂﬁqgﬂ§@dmﬁﬁﬂ®ﬁémyﬁher dosages adni ni st ered
or aﬁ]' a)ﬁoth%h' ng ooy tﬂe' rﬂéﬁs %eﬁ%pa%%ﬁ%lcad]gmé%f Hip(ﬁ'u? S9 V\Aﬁjll? g

aspect cofrposi t1ons of t resent i nvent
partidesia rolfnen less thalnalt) (an end tresobe aanesalessdhzm 5 oiny suchrthatrtbe particles

t hat dIS Y, an a ueous s Iutlon of wunjvyal ent
are 3o ale Wheh d3pGEHOe g prepya logacs &F i ghes! pithe iphaion route
of cﬁhé&'ye Déﬁv&&eof%%hi@lé‘s B AHTES el lknb BB 25k QIR ef%@&inphshed

di ssol ve when passed into the non-acidi¢
by WMDIUE denress; 1miudummpne$suas¢d metewthm iplghlers; fot examaple,dhess

cesEihein 50, 5" Bt Sp P 8 b BRI s s o BB BiuhioE whish is
mc&ﬁbﬂa%%yqfeféréﬂ@ h@@ﬂ%ei Pffleds, IR kampRMobdBstciBIdEn U. S.
an 12 hours y be stable for nore than 24

Pateng dos Swhidl 666 éTs@hI etiah), de dis¢lasveeplWhish aximcomporatedbypigference;
and n%ﬁﬁhée?sa If'or gﬁei, %ho%x 8%&15 (13%03(:‘} .#_.I}%?en‘?ﬁ%ufi 3%8044f {iﬂ]?ér et al.),

casé an - a exanpl’e

the dfsclrob@ce rmlfeﬂﬁcni is imoestrated b g adfeRned. €l¢ thquedbe albﬂrbdiatﬁi fHapm
%radatlon n acidi ¢ environnents. When exposed to an
respygapli Rarasles Pidhmprsentdnentigmmyy be incorporated into an inhalation dosage

form using methods and processes available to one of ordinary skill in the art.

Drug-containing particles of the present invention may find further use in drug
delivery dosages other than oral or inhalation, for example, by intravenous, intramuscular,
or intraperitoneal injection, such as aqueous or oil solutions or suspensions; by
subcutaneous injection; or by incorporation into transdermal, topical, or mucosal dosage
forms, such as creams, gels, adhesive patches, suppositories, and nasal sprays.

Compositions of the present invention may also be implanted or injected into various
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solution with pH less than about 5.0, penicillin Gis

rapi dly degraded. Penicillin G placed in a solution
wowral/oge4pH of about 2.0 and stored for 2 hour SPEI/USH04024429
is alnost conpletely degraded. Penicillin G nmay be

encapsulated in particles of the present invention,

as those copprising triazine deri S ,
e g 4 G B BRE S PRRCHE AR of Bl Ry picd o
1nteﬁﬁ¥b6®lmﬁies dﬁ@h aS daiiyd Qurgipdprédedlies. G encapsul ated in

crosslinked particles conprising

4- {Ip4>n@ ﬂmbadlmyéhﬁ Prieprsl inyeqtmngompRisey mediciad suspension |
b LR AT AR Sy

sus@ﬁﬁ@ﬁ@ﬁh ﬂr@pe&lﬁm&? futhais $9drofluorocarbbis @ q]hbrcshltébl@ pfopelléhts may
hours at 370C. Most of the p n. remai

ci.ll .
fin %%P@@f‘é’éﬂlzﬁ meter despiphil eréf“?‘ﬂ% .a%hahﬂepag nﬁ%‘% ruerlglivery.
[
radL AR A AT A0 o8R0 AL ) ) Bion
or naexd idauy debivedy Mmatmemamclecsﬁspm%n@mﬁqaﬁmmedla may also find
articles is often Iu? an 10 mMm and in sone cases

utiffp mdnfravenons o Antramupeula Y%% particles are respirable
whesraatd M8y 86 pfPatdddyeii Oh¥lebhlas Wltﬁfmlﬂﬂ—ﬁlﬁnﬂEdtlons
via the |nhaIaPlon route of delivery. Dellver¥
Tmmﬂlwlms ésddng biyrissobtinihe hestwroleculabyan aavgowesplysion and
accon hed b ri:0] Vi i zed
sub SR AR it el g R LR ot BT, £F
altei:ﬂlaﬁ&lyﬂ@ £1ind\n adqueoBSDIutBADS (di@wlﬂ'ed hbstaﬂloléculéshe a solut1on of
di scl osure of which is incorporated by reference;
muliovgdrsyt catisl BIYes (s pthek &‘fﬁﬂ @olepwaaénaéé% dioBized o 1{ljerfélated n
oo Ayt 3 POl v o a5t i
valdnd taténasohiten pirfop sepeeipitatidne dliematives, aﬁaxhgmay ko dlsﬁersed or

8, .443 et al di scl osure
dlS%OﬁV@é b hod ‘{(lwxssplffné%if%m@% Su&% a%‘ﬂb?}:‘ & H@P%J%&F @aoa%wlxmg with
the ggﬁﬁncﬂ&ﬁlﬁ)ésrd’i‘% tiRAldnt E4tRB sBfutibRE PIrESI8H nal, BY @OMA BB Yor
e incorporated into an inhalation dosage form using
exampleh fittmtmndspayingss etheavwrhsdidairted to nanee the d@lmny carrier.
ski in the art cont.,ai ni part cl,es
eljgé’ﬁf aFH?\?E AEUSH ‘H%Eﬁa’rl? A vt ﬁﬂgg Hagbp ﬁlsa?lvad 1% aqueous
smﬁ@dahtvaﬁayalﬁﬁg 38RE o bHBF tolilafiRiiah oPtheihBbahalet s, Shigdble
exanpl e, by intravenous, intranuscular, or

surfapipnty pmlmctee s xamp]ee donoehalssainaied f%tau@é@ﬁsoralw@ms and mono or
polg (I;)mslt’la uratea £f gclil(isp oerna%o%[%o < éﬁ@’g‘g ﬁﬁea?ﬂfls aﬂj e§&11h )f%rbf a suitable

I'nNcor porati on
surfaviefrs A ltidaghaet foigBound U9 Anpparticelambeone itas tmdglﬂshaz ghe

atches, suppositories, and nasal Cbnp03|t|
surfgfstamr?é w@swsm&%ralp%ﬁlmleaq%%a%g %E’Pé?ﬁtt@fc?n&@su ated.

i nj ﬁc{n‘fedask%oaly ﬁfcalﬂjrésdo %[url‘(? s ZdA&f h@gge& hﬁﬂé&%fb soilﬁfon prior

exanpl e anterous tunors, or nay rectly applied
to ihtPoduction of the host molecule. Alternatively, an alkahne compound may be added

to a host molecule solution prior to mixing the guest molecule and host molecule
solutions. Examples of suitable alkaline compounds include ethanolamine,
sodium or lithium hydroxide, or amines such as mono, di, triamines or polyamines.
Although not to be bound by theory, it is thought that alkaline compounds aid in

dissolving the host compound, particularly where the host compound is a triazine
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i nternal body cavities, such as during surgica

procedures. In one enbodi nent, the present invention
weewpnizes nedi ci nal suspension formul ati ons cCRPOPUSR0410R4429

particles of the present invention and a |iquid.

Particle suspensions in propellants, such as

conF;%/ q:éﬁ L&ﬁ%é’&%ﬁ?&&%n%d gltf’&ﬁ?ul%ﬂ dﬁn%bﬁ Shffcopel I ants may

I N pressurl 0Se i nhalers used for

i nhil caielaepbcq rtheypiesdnt (iii%gtlﬁiebﬂovﬂby a niatidd fok preparing a composition
suspensi ons in aqueous based nmedia may. find use In
for ﬁ’é‘EﬁHP‘iléféqnsaIlﬁ]sC@&tfP]é‘?d TOHIR8S CATRFHIREY cqﬁlﬁgwg@p@@uwmsm@n and an

at léné{asglﬁéérpgi o}l %’ri@%%tlﬁ ??Fétbl%ﬁﬁtﬁéﬁ%%@ﬂ@b&%cdt@gﬁ%ﬁr Ure t'ﬁlgpﬁ'ef carboxy

Ity 1ni1ntravenous amuscu
fundiednal groyp tcPﬂJrni Thodstiorslyavire petemaoeid physerind agniiasig the solution
nol ecul es wi val.ent ca ically this is

mul ti - LT
havipimeoBgmanic A ‘ﬁﬁﬁ b RRHG8 o WOltE P i9 ‘9o A BFpitated
corgtsitiondBr &R dEHRS§aUeREH 1Vagddoﬁgoro{§1|ﬂohb o¥ ﬁlle%ﬁ]éseﬁﬁh{/é?ﬁﬁm may

t'o cause précipitation o cles,
be priep@edag filnes, goatimgs, aucﬂiepqs drre@hfua@ustastomh apntigit. For example

L B T R
appllicd @@ﬁs@@mv@ry tont RigAtseE oh A patientRds foXmMg aAdeiing ofddpdt at the

to either the aqueous solution of host nolecul es or
sitetdepending @lvtheémth@bpf anplisgian: e gxpinple efghis is to form a topical

[
oS BRI A0S NSl By T 50 o
mokguieitd therskinr sfrgpdtient andpiliooing themi ty irdr@aimtif borithe fiosifficient time
totm) ecul es or nulti-valent cation solutions. Partic

ag@sglg]lqeg dmatgx b@no‘fh@]; e%}séo pdependenil ESFPJ ject mul‘ll valent
cat&ﬁﬁ &¥d 188 nofpo :p gflﬁﬁ'{] ¢ HERARS1AMEs fitd §go& 1srsﬁgBT’ @rga.{i',esuch as
I ul e,

aqueous car one aspect, a suc
cangeroas thmeg, aﬂd&g]{lobmgﬂhsmb\mﬂammn amntaxq deromdiicient time to form a

a tant ta| sol ution r|or t r.oduc
cr"%# “I‘ Ialé% Fre a@ﬂi’h‘? i5Hp wmdg ‘tﬁ%\?ﬁ Y FW&PE]%"VE‘ ent

cati()ﬁﬁ amgﬁbﬁpoh@%&fé@i l'ﬁoE@ﬁng @i&@c@iyftélbﬁ ¥nt&Sh OEss@E dunng a
al cohol s and nono or poly-unsaturated fatty acids or

Sur%lb@l@hmeéuredc@walppbsmwﬁmn@ caesslinkied naairie xamptising fan gntibiotic to
not, to be bound by any

red 8 O s SEREGHHR e s SMEHERRAHIS: "the sur f at ant

ai df dnl a8heePRIeShviaitioh @ofigAsds a8l P te&irga pdtrht With ARYmposition
be better encapsul ated. I one aspect, an al kaline

for gpgapeilatipn adcoawaising a gassijolsg aa@nt SewpEsigs mytionlept ¢agions; a

hos) fhol e e o B or b B 6 b1l B o one

carlSchnytmclmnBT grotp bied ati 1¥ash gartibkargmetid om))étﬁﬁaldoﬁlaaﬁ dhiraster; and a

e sol ons. Exanpl es of suitable alkaline
drug, ﬁgggﬁ gy, legt cldd:éprrgpqg% p@;ﬁscﬁ‘@r forualpply?ng the host molecule to the

patient; an applicator for applying the crosslinking agent to the patient; and an applicator
for applying the drug to the patient. The applicator for applying the host molecule, the
crosslinking agent, and the drug to the patient are characterized in that the host molecule,
the crosslinking agent, and the drug form a non-covalently crosslinked, water-insoluble
matrix characterized in that the drug is encapsulated within the matrix and subsequently
released. The crosslinking agent, host molecule agent, and drug may be present in any

form suitable for being applied to a patient. Typical forms include dried or powdered, as a
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sodium or |ithium hydroxi de, or am nes such as nono,

di, triamnes or polyam nes. Al though not to be bound
whygooshenss, it is thought that al kaline conpourdBUS1004/024429

i n dissolving the host conpound, particularly where

t he host conpound is a triazineconpound such as those

above.
sol R BBl Gt B B P s M B PR b or el
In oRe @EFHRA $he hadbmbRicuRMEaMHl Ahd @itg ARTpresut a0h netturep f@dsgance,
conprising combi ni ng an aqueous sol ution and an at

as W@%@feﬂbﬁm&%epys @i i ¢ or heteroaronmatic conpound

Conpyd a%?ﬂ?atgpfo‘f‘ aﬁh@ﬂl g M hdst AERead &égﬁﬁ o ?H@éat%h? W ddlicator

form g a Chrononi ¢

or gEpiing Itllitgcrb:hﬁnkmg ugbrano faMatigntaahihe applicatqyHasapplyitd the drug
sol ution of nmul valent ions to forma preC| i tat

ed
to t%m%%t g he fl&epmd&@ﬂsa gleched from gny gpethad spapble for bringing each
n?éﬂ?l?tlsih{o' QecLith ik RAie @ulﬂaﬂg%p%ﬁ&'ibrmlm Rk 8RAK mﬂ )

coat I ngs, pots I n cont act
syriagmspreﬂ pumﬁs;rbrwhasmb]d}on fapplinakdrs,- andlrmtcred doseaonbalersd In one

on- poI neric. hos ul e t.oget her
G B andbiu ot Arlyge 1 iespap b BeRfigh R it , e
appgé‘ﬁtbleﬁi” aﬁﬁlyﬁlgftﬁ’é Eﬁoﬁﬂlnﬁm"g%%ﬁﬂltﬁg {10 pAHRROK adyrihdte asd ﬂ@ pPhcator
ependi ng on the nethod application. One exanple 0O

for gpplyingghe drug e theaoatlgrpus:alsymm ifngjngly appligagesmersihied ysed to apply
one%@r?n&l Egtheq]%s e{;ule l eenr%ttpg %{osﬁgﬁ(er?%%e}lp d thepdrklg of one

on-po PECcu

emlimﬁimaxhtl QWapghdal&ﬁrfbi SpplEAR bothi bt hodt dtioledifld aganemd the
time to forma crosslinked matri x. Another exarrpl e

drug. o fbreprepdiakineperiiee duphhariel $4meat tans SRR dtlﬁebarrel
synﬂgglspa(alaétg& id iR miTREEGHAGE nioﬁgcﬁleaarggﬁtd%dtthé&ﬂﬁ% d the
W ng-themto

uch as a cancer ous tunor
crosrshnhung agmta. tHegcire fipplicd td fheqiatiart. fn awother akpecmthe dual barrel

crossl i nk tri Yet ther exappl e i
sy G BpAREN 4 s LR XAIBLE S LR eontpd hedrg
andﬂﬁgcﬁgglﬁﬂ{ﬁ{gld‘geﬂ%tthgtpc{tﬁﬁyl es directly to an internal
tissue during a surgical procedure, for exanple, to

f or Gompesitdes|df teeereseat mventimnganioptingalhninglnté bheoer moteadditives

such 25 dBHERAERE 9 R Ot P 10 SRET O o g s

antioRIdahis SREBiRLErS sRFRIANS, sBiubllizdrsC PERREIISN Sihah&drs, adhesives,
encapsulatlon "and conprising_ a crosslinking agent

viseostip pmlsem@lg@gmts,-wmrmﬁtag@@m flavering agesds, and mixtures thgyeof:
¢ or@lr n%lag c? tfl]e @re? ni {1\!1& Qo ]%1‘15%9 E%Eelﬂjlc%% 1]% Qieﬂ?% SI tP an

t han one arbo i"ona up an

orgafiSfipduch a®k pheit er mﬁmanarhegmeihad aemptises @rmlndmg augmpaslaaon
kit may further conprlse an_appl.icator for applying
commingFsvaterrimselyble mafrixcemprising a host molecule that is non-covalently

crosslinked by multi-valent cations and a drug encapsulated within the matrix. The host
molecule is non-polymeric, has more than one carboxy functional group, and has at least
partial aromatic or heteroaromatic character. The composition is delivered to an organism
such that it comes into contact with univalent cations and releases the encapsulated drug
and the released drug is allowed to remain in contact with a part of the organism for a
period of time sufficient to achieve the desired therapeutic effect. In one embodiment, the

composition is delivered to an animal orally. In another, the composition will not release
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patient; an applicator for applying the crosslinking
agent to the patient; and an applicator for applying

wo b@sdrags t o the patient. The applicator for apEl/ys1e0g4/024429
t he host nol ecul e, the crosslinking agent, and the
drug to the patient are characterized in that the host

the (RRFRREY Al AR PR e PR SRR Sl Plifinay be

releSdeaiedediatal9 dpbi pistAk ifth ehelintigtihSocinaap He |rﬂ%ﬁéd \v & BusBained
the matrix and subsequently rel eased. The crossl i nking

fashagyyvhile Frsisingrwithi heinigsane.  IngnEedniangea,the engspadand dmg may
sty 810, AL i PR Sk 2 BBl g o

anirﬁilmﬂchlas viatherlirceatorp Bystent.Oln wtiklcciptier ambadinsgt) eloasomposition is

solutjon, or as.a creamor gel. In one aspect, the
dehﬁ%gvmr%‘cqﬂr@sadg@?&a@ﬁd the drug are present as a

m xture, for instance, as a mixture in an aqueous

sol ution. The applicator for applying the host

nol ecul e agent to the patEymmlples he applicator for

appl yi ng the ossl g Hatl ent, and

the applicatort % Ot patlent

MayA b& drndeRe @@lﬁﬂbﬁs\’to %8 |u§&1 %d:oidr%fﬁn@ﬁlﬁds Rk B afehl'a% dEys. A
for brin each %Jonent into contact wt

solngianio AO1084 \@bISeBlap 6 cBbioediAi ol ceieheny Brd, ‘é%hl?ﬂ;)‘l’lé(azo) Tois[4-
amlgg (rgl I‘H@? Xryege fr:ﬁs PlS\?lfOIﬁib %mg]atét?ejis%ﬁg‘l &E’[ﬁtlh %?#ﬂf Srater was

preppd. | THs Mas Ligdd a%Fbpl Ojbwmtdnb@y bsist stamdagd. Ub @utionstdf®.0086 g,
atient is a s ag i.cator_for applying
0.0085e, Ol943 e DG 2 @%Qﬂtl g Evztlh%e B@tméﬁtmw ALET PKG Wgeared by
dil@Bg! .o}”Q?O@%theﬁﬁh%olgr%aﬁﬁgﬁl sH u'ﬂﬁ)nttg ?re%ﬁfégcotl& sHi’xgards of 80%,
patient s a syringe. sin ator may
60%,3t0&p QIO%,tané 10%, npectioblyt lﬁepﬂnesztatmla&mld wasaged s aO%ecolor

Cr oS nki ng. agent, and the d In o enhodi ne
starydped. %B%Fre@a%ﬁwm be GRNBATAG O RO MR %ﬁ%g;gfmhs’g%c 1y match
&d16r ﬁﬁgﬁ% andstRfedbsgr w8t REnEd B Hhé Jﬂh
aggﬁf s a ? a?#e esyrlwge I'n oﬁe ggpel?
dual barrel syringe is adapted to m x the n1xture of
host nol ecul e agent and e diug, and the crosslinking
agent as they are applie patient. |n another

aspg @ﬂmttﬂr@@xaéﬂd@baﬂ%@ 'b?%ﬂdlﬁg 615086 ¢l oF paci@pd aéiohi@ed water and 2.0087
I ndependent |y he m xture of host nol ecul e agent

g o%h&l 6%@(@@@07%@111@&\4 b -éazin-Aiilhgrregileyit L H-gmidaeol-3-ium chloride
toa dgp%ss %nﬁ 11%95?(9 )Idh ORY aBIE)ro%HSatéi&%f}-gH}htés”‘t%%s %x&?@ fO 5r047 gof

ona y I'nc I'ves such as

IN ethanglhBine wid ddded tusd stfrtddhmtllsl [pbasis(Uiadixganilino)- 1 3,5-triazin-2-
cross-linkers, tackifjers, binders, nt|OX|dants

yil-&magthylr Uévmidagel-3-aun shiedde was fidhy dissefved. Oty siep 80174 g of the
mlx‘ﬁﬁF WS ‘?&ﬁov&dal?ﬁsch%{f(z \1/%63@' %Gpﬁvatny S Em%gﬁg 8 288 Yo She remaining

coloring agents g agents, m xt ur es
solttivaraadftirred until the dye fully dissolved. The concentration of Evan’s Blue was
2.7% (w/w).

A 20 mL solution of 35% magnesium chloride hexahydrate in water (w/w) was

prepared in a glass vial. An aliquot of 0.4 g of the Evan’s Blue solution prepared above
was added to the magnesium chloride solution. The resulting mixture consisted of small,

precipitated beads in a clear solution. No Evan’s Blue was visible in solution. The
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In one aspect, the present invention conprises a

nmet hod for drug delivery to an organism such as a
w@b@sni1ass ani mal . The net hod conprises provi di PQI/ES2004/024429

conposition conprising a water-insoluble matri x

conprising a host nDIecuIe that is non-covalently

o RS PSS e Y SRR A % By,

fou@@ﬂlgmlmmrelseluubﬁs‘wmre@antdamd@lmeb@as bexyrifissackice rvath
group, and has at | east partial aromatic

or

appmmaféblr Ihmt pEpwifiedaisianized Fragorc i bspdsi vosre thendeansipaed ép an

emibt9 o3 O anlsn1such that it cones into contact with
RiniVal Bt cations and rel eases the encapsul at ed drug

and the released drug is allowed to remain in contact

with a part of the organipgxaip@y2a period of time

sufficient to achieve the desired therapeutic effect,

hi Rm@p@mbbwé ¥tere piepared apEsitanate | §Vithibp gasepton thahthe 35%

ani. I 1L20 DS
magne llel glsceht @Aeeﬁ/nea(g p\édl‘?[ ?ﬁ gr%%r s&lﬂt?orfﬁ?@&ﬁit%lh&po \g%s:!éla ol olactate
(w/vhe intestine. The encapsulated drug nmay be rel eased

i mredi atel y upon passing into the intestine or it may

be released in a sustai ned fashion while residing

within the intestine hi §%%@Eﬂ%%tances t he

enc th BELLSD1ibl hat the 35°

nt%g t?[ ggeaﬁo&%ﬁ%ﬁ% f ease t ]E qaﬂuhgﬁe 'Se 1er en &

magﬂ&;eluﬁmhmhde Israhydaste im white sditiaublad containyd 1 66 alminum lactate

still another enbodi nent, the conposition is delivered
("A9)-a oral or nasal inhal ati on. Exanpl es Preparation of

Evan's Blue Col or Standards A set of 20 niL solutions .

to be used as col or stan S prepared as foll ows.

A solution of 0.0108 g E@%%gg)%?

(6, R‘rembiﬂttﬁ@béads [Wert prephred as in Example 1 with the exception that the 35%

rhenyl] 4 4' - (azo)
maghesivEL G Ygreteﬁ%meﬁgﬁgﬁéﬂ HestAplased By a 10% calcium
n1§sdHih ke s kHHlﬁ@%&% 20 nL water was prepared.
¢ é%@%lﬁgg use ]as a 100&6?Qtensity col or standard.

Sol uti ons of 0.0086 g, 0.0065 g, 0.0043 g, 0.0022 g,

0.0011 g Evan's Blue in nL.water were prepared by
dilution of a 10096inten§%?91$%?or standard sol ution

L0 PeEPRAEd BQA(@VW&E gfé‘ﬂﬂlreﬂ%s of E8QMp1e A0HMh the %xcepdiYm tiai the 10%
10% respectively ure water sanple was used as a

calggmebloside slityideate dOluVWeanﬁers@[/Wﬁ Rlsa coptained Oditp aluarnyrg lactate.
the col or standards did not exactly match any single
col or standard, an estimated col or was determn ned by
i nterpol ation. Exanple 1 Exampté 6re was prepared by

addi ng 6. 5046 of purified, deionized water and 2. 0087
Precipitated beads were prepared as in Example 4 with the exceptlon that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 1.0% aluminum lactate.
Example 7

Precipitated beads were prepared as in Example 4 with the exception that a 20%

calcium chloride dihydrate solution in water (w/w) was used.
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g of

| -[4, 6-bis(4-carboxyanilino)-I,3,5-triazin-2-yl]-3-net
wh005401%488 m dazol -3-ium chloride to a gl ass cOPCHUSEN/024429

and m xing for approximately 5 mnutes. To this

m xture, 0.5047 g of IN ethanol am ne was added and

7 PSES5BE Blencs Pl it beags progesd i Pagpgles 1 © 7 was measured
by addlgo@t Y kodil dhibriRzalfes sd 1 MHHOATpaex. B té te Wal with the
di ssol ved. At this step 3.0174 g of the m xture was

beadsesnshabgermg thi eplopofithe sesylting splpdian gs pfunctig) of s ddede

to the remmining.s ' ti {1+ Y
relch e €0 Bl Rt TV Sl B8 A0SRV the color
star@aﬂ&gopfégﬁ/awd-abﬁvéﬁhdﬁs r&@rietlii@Tait 135% nagnesi um chl ori de
hexahydrate in water (ww was prepared in a glass

pr epér ed above was added tj@bffhg magnesi um chl ori de

sofuttom. The res@v&ﬁ’@%lﬁ(ﬁ KIUie (?(ﬁ{gliségsé)ed of smalT,

precipitated beadS 1 n a ear so No Evan's Bl ue

Ex. |was [visiblein soluti@on] Fhem3d yr et5wds 68l [owed [t1H0 | 240 | 360
rest; for {20 mijnutes after additian of |the Evan's Blue . .

No. E8Rut 06h,| 18 || g WhiPch "PRe| S8R ut MR |wWad" delht f%and™™ | T

1 THe [begds rg Tjnsegs TWi ce W1 [appr axiggaielyI0 ap of - -
purilfied d\é\IPOHI zedwat er| The| beads werle then

2 | toansf@rreddto & enpfy| gl-ass vial.-EXdanpl e 2- - 35 60
Procinitdatod haade!lwaral nrenbred lac i Eveariml-a it

3 T IHUUI PQL 3T u(g W OTTOO LV A\ < | 34 \.'J T \:u u.o T I_:\u.l ’JI _C - V\il (o 1] _ _
t He |ex€eption|tirat |t ke B5% npghesii cghl orilde

4 | hgxanhygratey I m ygt ,raﬁo ution alsjo containedsy. 1%._ - -
alunmi num|l actate (W w). |Exanple 3 Preqgipitate eads

5 | wereg pbepar®edias/in Eanpde (L with thg excaption that 99 -
the {35% nagpesi-um-chl-ort-de—hexahydrate—+n—water

6 | sBluti®n|al%o|coht ai ABd|1.-0% arunj num]|l a?@t ate (W w. 99 )

7 | Eganpig 4 Re i@'Rt Ugg beads|werel prepared [as_ 1 49 _ -

t

Exanpl e 1 w th elexceptionj that| the |35% magnesi um

chl ori de hexahydrate in water solution was replaced by
a 10% cal cium chl ori de di hydrfintg solution in water
(wWw). Exanple 5 Precipi t&t%8®beads were prepared as

I N EXROREwAs Pephel BG 2BAMEBIINR of d18uritieg ddi8¥zed water and 1.9938
g of 1-[4,6-bis(4-carboxyanilino)-1,3,5-triazin-2-y1]-3-methyl-1 H-imidazol-3-ium chloride
to a glass container and mixing for approximately 5 minutes. To this mixture, 0.5006 g of
IN ethanolamine was added and stirred for approximately 5 minutes. To this mixture,
0.5163 g ammonium chlorate was added and stirred until the 1-[4,6-bis(4-carboxyanilino)-
1,3,5-triazin-2-yl]-3-methyl-1H-imidazol-3-ium chloride was fully dissolved. At this step
2.9820 g of the mixture was removed and then 0.1659 g of Evan’s Blue dye was added to
the remaining solution and stirred until the dye fully dissolved. The concentration of
Evan’s Blue was 2.7% (w/w).

A 20 mL solution of 35% magnesium chloride hexahydrate in water (w/w) was

prepared in a glass vial. An aliquot of 0.4 g of the Evan’s Blue solution prepared above
was added to the magnesium chloride solution. The resulting mixture consisted of small,

precipitated beads in a clear solution. No Evan’s Blue was visible in solution. The
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cal cium chl ori de di hydrate solution in water (w w)

al so contained 0.1% al um num | actate. Exanple 6
woe@sim4sat ed beads were prepared as i n Exanpl BCHUSZ0041024429

t he exception that the 10% cal ci um chl ori de di hydrate

solution in water (ww) also contained 1.0% al um num

. | act at Examl e 7 eci pitated, beads
mixh§E b3S R S AR R s R SIS G AR
foll &g Ftaeh Gl RYyltiadh &as Bédahicdintl fhe®dags weiw/ iijseiasice with
used. Rel ease of Evan's Blue fromthe beads prepared in

appipxinyEkysl Ombof pusiisd deigaized avatsy. dbabesisotrraihegfraggfgirghio an
[Weld buffer solution (pH approx. 7.5) to the vial
emp\?\??%#ﬁgl'beads and observing the color of the
resulting solution as a function of tine. The %
rel ease at selected tinemempley Was estimated by

conparing the solution color to the color standards .
pr ;%mlpmatqbbaﬂés HiSEE Preparechay indéxamplerd piith the exeeptien that the 35%

o B PGSR A 08 5 o E P

(wd.n min mnmnmnmn1lO0O01215 - 40 - 40 - 40 -

-"2000315- - - ---3560300025- - 15 -
- - -40091025- - - -38--50007 20 90 - -
- - - 99 - 60009 20 Exampledg - - 99 - 700 8 10

30 BT n - - F . ' : 0

by PSP bud v R AR An IR A HES RpRETI A e 35%
magheSi938chfortfe hexahydrate in water solution also contained 1.0% aluminum lactate

1-[4, 6-bi s(4-carboxyanilino)-1,3,5-triazin-2~yl]-3-net
(WY1 -1iJ-im dazol -3-iumchloride to a glass contai ner

and m xing for approximately 5 mnutes. To this

m xture, 0.5006 g of IN lram ne was added and

stirred for approxinatel gkgﬁ’%%nlzt es. To this m xture,

0. F6dpidatadrbends werepleparad es ielExadde 8 wathdhs tkeeptidn that the 35%

the | -[4, 6-hi s(4-car boxyani li no) - )
magnesium cghlor?de hexz(lhydrate ?n w%ter solutlorz was replaced by a 10% calcium

chloride dihydrate solution in water (w/w).

Example 12
Precipitated beads were prepared as in Example 11 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 0.1% aluminum lactate.

Example 13
Precipitated beads were prepared as in Example 11 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 1.0% aluminum lactate.
Example 14

Precipitated beads were prepared as in Example 11 with the exceptibn that a 20%

calcium chloride dihydrate solution in water (w/w) was used.
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l,3,5-triazin-2-yl]-3-nethyl-l f/-imdazol-3-ium
chloride was fully dissolved. At this step 2.9820 g of
wo b@soi«stire was renmoved and then 0.1659 g of BUVEHDSH04/024429
Bl ue dye was added to the remai ning solution and
stirred until the dye fully dissolved. The

n \'/ . 70
ol EFb% S EN S B Adu TR BRaea i iltles s 12 w5
mea&atearby(attdeg 20a8L pIf epdin@chidride Laifes soluticl (pHrappada. JUtio the vial
of the Evan's Bl ue sol ution_ prepared above

Wltkwﬁse t&a@e@dt @Strwgl&th@ faley einthe ﬁ?%}t}%éoé’étot}taﬁ 8AUNCHRE of time. The

e LT

colémtesﬂhtdslpmpareﬂmbme(anmermedhh&hble2to rest for 20
m nut es after add|t| on of the Evan S BI ue soI ut| on,

wer e rlnsed twice with app UX ter 10n1 of purrfled
deioni zed water. mgnrggt}ﬁieelwﬁgﬁ (b/pleéjreagé)ansterred fo an
enpty glass vial. 9 Precipitated ads were
Ex. | pPepar&d |as2in E—5<arrpl1@s 3 Wth the e460ept600r 9hat| 15e| 240 | 360
N 35% [magnesi umichl ori de nex.ahydr.at e i.n water| sol ution . .
O | §'8q tohtjafted U™ 008 upi™lin PAEt a8 (W . %rrpﬁ“gl gt |
g Ppecli ppt at ed heagds [wege| prepprggl ps.in bBeanple § wpth - -
the lexception|that |the B5% nagnesi um chl oriide
9 | héxahyQrdtelin vdater %ol ut-i on al sp eontaindd 4. 0%- 25 | 40
0 al- A a"t'“1 (Ww—Exanrpte—ti—freciprtatedbeads— -
rel prepared as in ampl'e B with ?he excgption that
11 | the [35f0 nagmesi wn ¢hber | de hexahydrate 1 0o akgr - - -
solution was replaced by a 10% cal ci um chl gri de
12 | dDhydrate sol uti®n|i B0wat2y (w-w)| Exanpte |12- - 50 -
ecpi-tateg—headswererpreparetd—as—+n—Exanpte—3t—wih
13 1 tHe ex@epti@n that |t he 10% cal ¢i um Chljori“de di hydrat e 15 }
14 | selutign [ingwat e (Wi{w) [ al_so| cont i ned 0. 1% al urpi pym|  _ -
| actiate. [Exanple 18 Precipitated beadsl were prepared

as in Exanple 11 with the exception that the 10%
Example 15

A mixture was prepared by adding 6.5046 g of purified deionized water and 2.0087
g of 1-[4,6-bis(4-carboxyanilino)-1,3,5-triazin-2-yl]-3-methyl-1 H-imidazol-3-ium chloride
to a glass container and mixing for approximately 5 minutes. To this mixture, 0.5047 g of
IN ethanolamine was added and stirred until the 1-[4,6-bis(4-carboxyanilino)-1,3,5-
triazin-2-yl]-3-methyl-1 H-imidazol-3-ium chleride was fully dissolved. At this step
3.0174 g of the resulting mixture and 3.6123 g of purified deionized water was added to a
glass container and mixed for approximately 5 minutes. To this solution, 0.1789 g of
Evan’s Blue dye was added and stirred until the dye fully dissolved. The concentration of
Evan’s Blue was 2.6% (w/w).

A 20 mL solution of 35% magnesium chloride hexahydrate in water (w/w) was
prepared in a glass vial. An aliquot of 0.4 g of the Evan’s Blue solution prepared above
was added to the magnesium chloride solution. The resulting mixture consisted of small,

precipitated beads in a clear solution. No Evan’s Blue was visible in solution. The
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cal cium chl ori de di hydrate solution in water (w w)

al so contained 1.0% al um num | actate. Exanple 14
woe@siom4sat ed beads were prepared as i n Exanpl BCT/LS2404/624429

t he exception that a 20% cal ci um chl ori de di hydrate

solution in mater (m/mb mas used. Rel ease of Evan S

oS P R 2B SRR e BARURSA R ab s on

folls@irgtwisioh (o RdhG¥as d%cﬁl)ced ghdtthebuida weré hhseﬁhmdeemhs
and observing the color of the resulting solution_ as
appraeiebhl Gml of prrificfisiopized| verde The bsadsetersdhan tramsferred o an

s estimated by conparing the solution col or
mm@gg?ﬁgvgglor st andards prepared above and is reported

in Table 2. Table 2 Evan's Bl ue Rel ease (%rel ease)

Ex. 0125 10 25 30 45 @Qa@plengo 240 360 No mn mn
mnmnmnmnmMmnmMmnmn 8

10 Pregipitateg feadsyere preparegd a@ﬂgE}p_arg)lc 15 Wlth_the excepgom@lag@le 35%

ma&e%&gb&a&%d%ﬁ?{gh)é%rat_e in wafer }(}lu@%ﬁ) ?Q(]_ gmﬁ%&e%().& "/?Lalllﬁl_%u_m lactate

(w9 - - 15 - 140006 12 - - - - - 21 - - Exanple 15
A m xture was prepared by adding 6.5046 g of purified
dei oni zed water and 2.0087 g of
| -4, 6-bis(4- carboxyanilﬁﬁ@ﬁpklg 5-triazin-2-yl]-3-net

hyl ) Ly~ .nj I 1, : ' 0
ancF e §iep PRER eclo LUMEN 505 Bt o e ERDALR Blat the 35%
magiesiut ehlofdSRkahgdrate ih Natst b@lnﬁbma]lsn eontained d d&clalamdnum lactate
sbi rred until the I-[4,6-bis(4-carboxyanilino)-I, 3,5-
(Wi azi n- 2- yl]-3-nethyl-li -imdazol-3-iumchloride was
fully dissolved. At thls step 3.0174 g of the
resul ting mixture and' 3. €lad purified deionized
wat er was added to a gl ass cBnt al ner and m xed for
ap p]Pnamprtmtteé Ibyads were ptepsred Bo int Bkamyslel1Gtwidnthe 6xdepden thadthe 35%

E d dded and stirred | the d
Ty EEGH (A e e OGS AT PHch B Gp1acsd by a 107 i

chloride dihydrate solution in water (w/w).

Example 19
Precipitated beads were prepared as in Example 18 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 0.1% aluminum lactate.

Example 20
Precipitated beads were prepared as in Example 18 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 1.0% aluminum lactate.
Example 21

Precipitated beads were prepared as in Example 18 with the exception that a 20%

calcium chloride dihydrate solution in water (w/w) was used.
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Evan's Blue was 2.6% (wWw). A 20 nL solution of 35%
magnesi um chl ori de hexahydrate in water (wWw was

wee@paraes in a glass vial. An aliquot of 0.4 grOf/U$1964/024429
Evan's Bl ue sol ution prepared above was added to the
magnesi um chl oride solution. The resulting m xture

e Rl Bhle BP S5 B RRIRT e £ 55 vos

meabiRAIbYtadam fg\/m&nmotf @(Wlidmtdhldi'ﬁlsﬂoufféf sollﬁhdiil (pIuIIt a@@r(ﬁi t76l) to the vial
addition of the Evan's Blue solution, foll ow ngwhich
with Fhe beads andebseiaingdbe seloeef thamrstliveiselien aep dmciigy gftime. The

0,

5 LR B IR A o LB AR
col@l seahdlands ptepatedaibplearkbis Peppetepin dbtdd 3beads were

prepared as in Exarrpl e 15 vvlth the exceptl on that t he

W\

al o cont ai ned 0. 1% aI um \m ctate (ww). Exanpl e 17

Precipi tated beadgmﬂg@ggl&rﬁg@éﬁqw&léa_@eﬁxanpl e I5 wth
the exception that the 35% magnesium chl ori de

Ex. | héxghytdrat € n|wet et 30| ut2on| a@g ddntjaitled 200%150 | 240 | 360
N al.um numil act at e, (M/rg{lé Exanpl e 18 Prec}ngli}(t at ed |beads . .
O | teg PepdEY |48 | ot 15“% t % He T o hpfm | M
15 | Lt b€ [35F0 ragpesi ym ¢higor | de hexghy|dr at §i q swat er 20 -
soldtion|was nneplaced by a 10%cal cium chl gri de
16 | dDhydrhte sbl utilon|i B water (w/-vv). Exdnpt e {19 - 12
17 Preeipi-tgted beﬁg° wer-e-preparet—as——Exanpte 38— wth—
t he lexcepti t [t 10% cal & um Ehilori de di hydrat ¢
18 [ selytrenii novvat ef (wjw) | al.so|] contlai neq 0. 1% apum num| .
| actiat e. le 20 Precipitihted beadd were prepared
19 | a8 iln Exanp@e 18® wit b5t he2®exceptiljon-that-the 10% - 60
eal-eHum-ehloride—dirhydrate—sprutHen—+A—water—(Cwiw)
20 | aPsd cBntlaithed 1L 0% R ufri num I actlat &. D@rrrle'z 1- 20
21 | PhECiphTatesl HeadS|Wey e[ prepared jas_i N Exarpl € 181y th_
0%

t he |lexception|that [a 2

Example 22

A mixture was prepared by adding 5.9907 g of purified deionized water and 1.9938
g of 1-[4,6-bis(4-carboxyanilino)-1,3,5-triazin-2-y1]-3-methyl-1 H-imidazol-3-ium chloride
to a glass container and mixing for approximately 5 minutes. To this mixture, 0.5006 g of
IN ethanolamine was added and stirred for approximately 5 minutes. To this mixture,
0.5163 g ammonium chlorate was added and stirrect until the 1-[4,6-bis(4-carboxyanilino)-
1,3,5-triazin-2-y1]-3-methyl-1H-imidazol-3-ium chloride was fully dissolved. At this step
2.9820 g of the resulting mixture and 3.6405 g of purified deionized water was added to a
glass container and mixed for approximately 5 minutes. To this solution, 0.1783 g of
Evan’s Blue dye was added and stirred until the dye fully dissolved. The concentration of
Evan’s Blue was 2.6% (w/w).

A 20 mL solution of 35% magnesium chloride hexahydrate in water (w/w) was
prepared in a glass vial. An aliquot of 0.4 g of the Evan’s Blue solution prepared above

was added to the magnesium chloride solution. The resulting mixture consisted of small,
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cal cium chl ori de di hydrate solution in water (ww was

used. Rel ease of Evan's Blue fromthe beads prepared in
wex@spiass 15 to 21was neasured by addi ng 20 nmliP@f/US2004/024429

sodi um chl ori de buffer solution (pH approx. 7.5) to

t he vi al mﬁth t he beads and observing the color of the

a J I e

preciRtd bl B M AR NG RE bk VT BN, SRS
mixGRé Wt Sifovesd torest (ﬁoﬁ?mamﬁmltss raftet adididordst the Epan’ e Bhabsoheion,

and is re orted in Table 3. Tabl e g Evan' s Elue
follqweing gduch e sellibaa Bys gscantyd pnd thy bagdyersgingsd gicg 3vits g
appi%&?mg’cglg/ qu éﬂ.\g@ga f@ioﬂg&i QVng N7k BedHsRvetd fheﬁltﬁn@fﬁed to an

15 - 20 - -
gy plass viah - - 12 20 17 00 00 0 - - 1 - - - - - 18 0
oo715- - - - 20- - - 1900061525 - - - - -
60 - 2000013 - - -20- -20- 2100056 - - -
- - 10 - - Exanple 22 A H¥&®Rlfé3was prepared by adding

> ?fir%g%t&{ Al ’sxfeire:@re] Loy ﬁeﬁ( \éﬁi 1652 0 te &&%ﬁn&q @it the 35%

4-carb I No 5-triazin-2
magnybiuin chloridedrz il ydate imwatet solititen dleo econgdings0. d;%mlamneltm lactate
and m xing for approximately 5 mnutes. To this
(W-xt ure, 0.5006 g of I N ethanol am ne was added and
stirred for approxinatel y 5 mnutes. To this m xture,
0.5163 g anmoni um chl or a }zﬁgqugdded and stirred until
the | -[4, 6-bis(4- carboxyan| no) -
3?r5@1p1tatactbasad§ meke} pi8pmed hyln Example2? avithlthgexagption that the 35%

chl or di. sso] ve At this ste
ma&tﬁ@umegﬁwvcvfl Pt SR o b SR Sophtmithe? lactare
@Wﬁ?ionlzed wat er was added to a gl ass contai ner and
xed for approximately 5 mnutes. To this sol ution,

0.1783 g of Evan's Blue dye was added and stirred
until the dye fully di ssEIxam;ﬂeZ‘She concentration of

E\é?{gépgéfgihpv%? iwégees ;%&%@%F in q%é? éVrltlIll t\h}% \%ce\%gg’r? Wat the 35%

magnesium chloride hexahydrate in water solutlon was replaced by a 10% calcium

chloride dihydrate solution in water (w/w).

Example 26
Precipitated beads were prepared as in Example 25 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 0.1% aluminum lactate.

Example 27
Precipitated beads were prepared as in Example 25 with the exception that the 10%

calcium chloride dihydrate solution in water (w/w) also contained 1.0% aluminum lactate.
Example 28

Precipitated beads were prepared as in Example 25 with the exception that a 20%

calcium chloride dihydrate solution in water (w/w) was used.
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prepared in a glass vial. An aliquot of 0.4 g of the

Evan's Bl ue sol ution prepared above was added to the
wore@sesi4esn chl ori de sol ution. The resul ting m RETD82004/024429

consi sted of small,precipitated beads in a clear

solution. No Evan's Blue was visible in solution. The

[,
T SR B kLB ol BphaT BRARRCEIL 8528 e
medsti@d 99 adtiing20WaB of estiinhetlloaitd buukfer Laits (pEl @pprox1 e to the vial
twice wth approximately 10m of purjfied dmm ze

withyfhedheadsrand dheerEeias eoloh@he FoHiRaRpEIion 85 A HER >9gtime The
0,
% rgllegs%};c\é @éggd Fél@@ nfs %g’s %ﬁﬂtéﬁhﬂ)ﬁ% gﬁipea)%gl ?)% é(’)gﬁﬁt?oﬁactolorﬁ% the
cola’&‘&%nﬂaxgle @sepufadcalbb@af ardies Inqooaﬂa;idm dtldedn wat er sol ution

al so contai ned 0.1% al um num | act ate (w vv) Exarrpl e 24

nr-o

Pr-e€e |J| tated—-beads—were Pt t—asS—n uallpl e—22—wth
the exception that the 35(;§f’geg¥e5| um chl ori de

hexahydrate in \/vagggn@gmgl{g@a@l(@pre%gg)al ned 1.0%
alum num | actate Cipitated bead

Ex. | wereg pteparzd|as | 1 E?(arrpllie ZZSOM t h45t He 68xdepPi onlithat240 | 360

N t he |135% nr\zlaégiesi um chl or| de. hexahydratg in water . . .

- | B8R ut Moh 1 éPac &8Phy 401 pdR B a) Eim T or P | MM | TR | i

22 | dphydrgtg splutipnlim water (W] Exdnplpe [26. 20 - -
Precipitgted heads{were|prepared las in Exanple 25 wiih

23 | the |ex@epti®n |t Hat tWe 10% cpl ¢i um ehljort de di hydrate 18 | 20
el 1t 1 An 11 ht Al cal Anant ln: N N 1 al - jina
p=J T T II III V C V\II V\I) al SUI CUITTUAT T U, L A0 arangnr 1l

24 Igct at e. Ex]arrpl 27 Preti pi tat éd beady wereg prepared| )

25 | ag 1|n xanpd e |23 WMt hpthe _exteptijon_tHat_thHe 450% _ - -
calcium dhl orijde dihydrate splutilon in water (wlw)

26 | aDsg contjaithed 2 0% 3% upi AUnj | actfat e. |[Exanpl e- 28 - 60 -
Preetpitated—beadsrwererpreparet—as—+Aampte—25—wth

27 | tHe exgeptl t Hat | a %20% cal ki dm chl or|i 3@ di hydrate 21 )

78 | splutient I’lg\NElt eh (Wigy [was Used. Reledse.of] Evan gg - -

Blue fromthe|beads preparedlin anplles 22 to 28 was

nmeasur ed by addi ng 20 niL of sodium chloride buffer
solution (pH approx. 7. 5)EX%I(1)1p erbeg vi al

Pamoic acid, disodium salt (3.079 g) and purified deionized water (12.000 g) were
added to a container and stirred for several minutes until the solid compound was fully
dispersed. Ethanolamine, 1 N (5.031 g) was added until the solid compound was
completely dissolved. The resulting solution was yellow. Evan’s Blue Dye (0.0345 g)
was added and the mixture was stirred until the dye fully dissolved. The resulting
intermediate solution was purple.

Five drops of the intermediate solution were added to a 10% calcium chloride
dihydrate solution forming light blue beads. After 30 minutes, the 10% calcium chloride
dihydrate solution was clear. The 10% calcium chloride dihydrate solution was decanted
and replaced with purified deionized water. After 30 minutes, the water was light purple.
The purified deionized water was then decanted and replaced with 1% sodium chloride

solution. The beads partially dissolved and the solution turned purple.
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wi th the beads and observing the color of the
resulting solution as a function of tinme. The %

w0 edosasnsat sel ected tine points was esti mat edP@EUS2004/024429
conparing the solution color to the col or standards
prepared above and is reported in Table 4. Table 4
Evan's Blue Release (%release) Ex. 01 2 5 10 25 30
45 60 90 150 240 360 No. mMmn mMn mn mn mMn mn mn
mnmnmnmnmn mn BRafip30 4 9 - 20 - 20 - 20 -

2300007 - - - - - -18 202400133 - - 10 -
- -5-{4-][45-grlppxg-seljgroanilino)phenyd](chlore) phenylmeshy lanilyp } -2-
cnidSygngficpgid C.0020) Sl uihicd dechizadyaggrtizpizs Shuppiiado

conthirs dhd stised for §8vefal Migiteamtilphe sdlidabntpound wzae dillyadigrersed.
(12. 000 re added a contaiper and stirred for

Ethanajapie. hiNidt'840 gnvep addd e g S@%ﬁfﬁ%ﬂ%‘@awm}eﬁely

diss?!h\%ﬁ.e "[?E JesultidpaRAlRAWIR dadM 16 g R34 E)/aﬁA@ﬁhfédg%(eW%lg) was

e soli1d conpound was conpl etely dissol ved.
addedsud the mgixtwe wias stirredamty ghd dyw fulfy dissdvel. UkheDgenliing BBtmediate
hg%ﬂnwas adggd id/the m xture was stirred until the dye
50 T0angd JATk DIIS/ERE r esul ti ng i nt er medi ate sol uti on

WaSFiRe HRIpS of feViBtefth&Rste 8b1utibe wied RIGGB & 21 6%%alcitirh @Rloride
were added to a 10% cal ci um chl ori de di hydrate

dihydbptgsplyition demming dark e/ greerebasdadstier A0mainuizs, imalt agount of

% i | Qo) ' e i Was .
wab 6. HEBBAAUTL SN £01 8 M A Bl e v s
caldiea @htoeide ditd drapbalach wh decphted bh@ ebpttebd niithgairifi@tl deionized
After 30 mnutes, the water was light purple. The
Wty ARSI TV eV ARTE s Then izespater was then

019 ; g u
a0 By 30 L L 08, AL T8 e
solypionfinme&xiarkiilec/Sken.
5-{4-[[4-(3-carboxy-4-chl oroanilino)phenyl](chl oro)phe
nyl met hyl ] ani | i no} - 2-

Example 31

Hematoporphyrin (3.011 g) and purified deionized water (12.037 g) were added to
a container and stirred for several minutes until the solid compound was fully dispersed.
Ethanolamine, 1 N (0.3945 g) was added until the solid compound was completely
dissolved. The resulting solution was brown/black. Evan’s Blue Dye (0.033 g) was added
and the mixture was stirred until the dye fully dissolved. The resulting intermediate
solution was black.

Five drops of the intermediate solution were added to a 10% calcium chloride
dihydrate solution forming brown beads. After 30 minutes, the 10% calcium chloride
dihydrate solution was clear. The 10% calcium chloride dihydrate solution was decanted
and replaced with purified deionized water. After 30 minutes, the water was clear. The
purified deionized water was then decanted and replaced with 1% sodium chloride

solution. The beads dissolved and the solution tutrned brown.
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chl orobenzoic acid (3.0020 g) and purified deionized

wat er (12.0176 g) were added to a container and
w@riosnedss or several minutes until the solid ceepUs2Vd4/024429

was fully dispersed. Ethanolam ne, 1N (1.1840 g) was

added until the solid conmpound was conpl etely

di ssol ved. The resulting ,ﬁgjan was dark bl ue/green.

Evan's Blue Dye (0.0333 g) was ‘added and the m xture

WasARiniféesmiivhivm sde(30y069 ) hhd/puh feglal evatdzedigter (12.0264 g)

resulting intermedi ate_sol utigon remai ned. dark
werg|addedjiogeipntamsy and stiped for several mppatesielldhe salyl eanmeynd was

e 109 ' hiQL i i I

iR Lo RER Tt RO BRI ERa SIG DYPIEOYE) was added
andheutigare wassstimtel] vatibthetdye fulbl dissothed. s redoftarpiateirmedinte

the 10% cal ci um chl ori de di hydrate sol ution. The 10%
SOl‘H&“cW‘if’rﬁaElﬂeélr i de di hydrate sol ution was decanted and

I ePERE BFbpWiok thelHtektht &ted61u0Bh 4RE: ¥Rib&%o a MDY &falc3ln chioride

m nutes, 'the water was clear. The purified deionized
dihydrbersoivdion tibreming esibreadsl Adted 30 aphutes dhev @% cabtwodhlemde

. chloride solution. T ds.di ssol ved and the . .
cin§piepBfiof i diePhisey e 0 Lo SBlO R g Solution was
dechieRBLAPRHRRYA with(pdxi®ibd deibnedwhtdr] hifef30lalimnts €kt Wakewas red.

(12.037 g) were added to a container and stirred for

Thespyrified| defrniaed aeatemved thethéecguted @nd emprsah iithalso sedipp chloride
ISP , : l,.am ) ded unti |
sor P iR ool M e iontur e e P to e
resulting solution was brown/ bl ack. Evan's Bl ue Dye
(0.033 g) was added and the m xture was stirred until
the dye fully dissol ved. EXA@Pleul ting i ntermedi ate
sol Wti-on ' r 4 d€omhi {13t
sol %ﬁ%ﬁcﬁm@%ﬁg ed(3:':d())0(§ %?8@? @a é? um % 1?%??/%{29(1@.@09 g) were
adddi iy &l carteinsodndt stiored ffor severgl inimomes ungathe.solMd cemp@ihd was fully

. mnutes, t 10% [ hl orj de dj.hydrat | uti
ispac RO TS oY B PR B e U Sl LR Rdi o
condfsteHafaRIRE. and rERRRCB N Ihhs R, | -k Eﬁie%‘}e_ﬁfﬁ&B 89 g) was

water. After 30 mnutes, the water was cl ear.

addedrid thednidbire wias etirredivwil theadyet iy diseelsed. e dheregulting intermediate
1r edg_jlsacaefga W t.h 1% sodi um chl ori de sol ution. The beads

solyfidn waS Ak 180y t he sol ution turned brown. Exanple 32

Al UpilvB @ropa BTeHY 14 tersiadibte(s3hieh Xedd adied t®H10%d @kium chloride
dei oni zed water (12. 026AA€) lJorwere added to a contai ner
H

dihgdratesolution domaing sed egads. P @ainytes. the 1 %% cglgiyrg chloride
dih‘S;c?I%OsBHEioWas a transparent red in appearance. The 10% calcium chloride

dihydrate solution was decanted and replaced with purified deionized water. After 30

minutes, the water remained transparent red in appearance. The purified deionized water
was then decanted and replaced with 1% sodium chloride solution. The beads dissolved

and the solution turned dark red/purple.

Example 34
1H-imidazole-4,5-dicarboxylic acid (3.0161 g) and purified deionized water
(12.0092 g) were added to a container and stirred for several minutes until the solid

compound was fully dispersed. Ethanolamine, 1 N (3.9644 g) was added until the solid
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fully dissolved. The resulting solution was red.

Evan's Bl ue Dye (0.0337 g) was added and the m xture
woer®se12488 ed until the dye fully dissol ved. ThRCT/US2004/024429

resulting intermedi ate solution was dark red. Five

drops of the internediate solution were added to a 10%

comppi} VLSRR e Gy e Rl s P e Dye
(0.0308 4} wadadties ahd gletmix@ede whb etit&Peflied dya fulll dissel®ed. The

di hydrate_sol ution was decanted and replaced with
resulfies infesmediatesnlusien Westderk blpgt er 30 minutes, the water

was-.: STAR i i o . .

e T P R RIS PRk um i
dihyivhte sdlation Iormidpckids belidss AfteedD mititdshthedOPuitdlcinnt ahioratd

. dark red/ purple. anpl e 33 Aurintricarpoxyljc acid
dihydzatg gelistgf Waﬁal%ruraiﬁ Ko edeigm %@i@éﬁ&gﬁfﬁ g Vg decanted
Y A i GRS SANESSS i
Thefftunidied daionized whidr (s 59Fdleginted sndadpladediwith 1% swliwolchipride

conpaun S,.CO et dj ssol ved, .The.resultin
solgigpong A isaed sy e sOhERR e ¢REHsS" o) was added
and the m xture was stirred until the dye fully

di ssol ved. The resulting internedi ate sol uti on was
dark red. Five drops of Exemplatérmedi ate sol ution were

ad Q %. cium ch [ .d] r i on.
Fornrhop e bR ERO S TaE I Bt R P2 56) M e

deiciitearvwale (120268 g wealdded i svasaitertahdBsped Bitseveral minutes until
appear ance. The 10% cal ci um chl ori de_dj hydrate

the sid gopenouns ¥ag ddbrdiswlvadd The prsadiag spiutenptasi whiky Evan’s Blue
Dyl SR LARHRLER RIBARY. T
resubtat emtanmsdibteeso uienandsetirlablde.r epl aced wit h 1% sodi um

chlaride solytion. The beads dissol.v a the. )
sol its Biope ah%santela? i#edrlytpPprETe aéfésa?rga 216 cafeium choride
dih}'édﬁﬂe HRAGR kcﬁirﬂnéﬁgitqﬁ‘ﬁé’;ﬁ%%/ 'bb&is.aﬁigtgr {BmBieds, e @9 calcium

urified dei oni’zed water {(12.0092 were added to a
chlagletdliyveate avldtion ivas eldarf. GFheskdiecaltium ¢hiords dihydrtetshiution was

decfifed oyt RS B o Y PR B RS P BB DB AT IR wat was
light 8R! ahebyudiissaivgded WaRr +as tehid8ehnted 4Hd [ ¥th % sodium
Evan's Bl ue e (0.0318 g) was added and the m xture

0.0
chlagegde setutione dbnbeadstdissolyped ardthepolyitien sirpedidarkfpdue.

Example 36

Pamoic acid (3.2300 g) and purified deionized water (12.5899 g) were added to a
container and stirred for several minutes until the solid compound was fully dispersed.
Ethanolamine, 1 N (0.1737 g) was added until the solid compound was completely
dissolved. The resulting solution was white. Evan’s Blue Dye (0.0375 g) was added and
the mixture was stirred until the dye fully dissolved. The resulting intermediate solution
was dark blue.

Five drops of the intermediate solution were added to a 10% calcium chloride

dihydrate solution forming blue beads. After 30 minutes, the 10% calcium chloride
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resulting internedi atesol uti on was dark blue. Five

drops of the internedi ate solutionwere added to a
waossalassim chl ori de di hydrate sol uti onf or mi ngbCTIES2004/024429

beads. After 30 m nutes, the 10%al ci um chl ori de

di hydrate sol utionwas clear. The 10%al ci unchl ori de

. O hydrat.e j d nt . . i t h.
o R 0L e AR G SRR ot o
decivted hidileplabddreith phgfiplideibhieel wetennAaecYRin@iutesa thetvieer was
decant edand repl aced with 1% sodj um chl ori d(ﬁlg;?)f@lcﬁi on.

veryrhghtihdgd sThei sidled dglonirgd trager yes snotpcaipd an wah 1%

sodfpfORLAC RIEIG, MR el RN ALE B i lfhed dork b
wat er (12.0263 g) were added to a container and
stirred for several mnutes until the solid conpound
was folly dissolved. ThePX#8pkting sol ution was white.
ms&lé%rﬁdé&? unt |nlé Q% el?ageygi%“tglgfg))/ ag(lggg%l ved%lg]['lﬁﬁé;i heF 0.7399 ¢)
were @dddd torageontairer med stirel o kemerad minates uatilkhé salisl comppend was

dr.ops o e inter | At ol ution re.added .to a 109
Rully GRS HRTT, Pt S P PO RirGong gRpBolil fas
conly1&t6lydfi ¥l REadse re@ﬁ&ﬁ&? sORitibh Rk 8fangt hBvaDYBLA DV4/(0.0339 ¢)

chl oride di hydrate solution was clear. The 10% cal ci um

wasceidod perbthginigrtirenves starest wish theedyedulndisealved dTeaissules)
inte%%gia{g%hﬁihgg‘ha?%%ﬁ{};ﬁghmt er. After 30 minutes, the

er was e purified deionized water was
t hefivel @epe bethednidrmehihia celitivh tvereldddsd b ubO%datziurd€hloride
_solution. The .beads _di ssol ved and the sol uti.on tLilrne((I“I
dihvtite splyin R Do Beadsa e S Qe ess thedle g3lCehloride
_ fiad N ¢ (32, _ _
ditPtble bl QMR Eri! The1b% ORI QURMAD {1t wes
decsmibd dndmphoehoithparifiod Hyiooizepwated AftEt Bamahwes, thes, wathi

rem%&%ﬁéﬁg%pﬁ? a%gg .eé‘ %‘IQ]'“ t@ g’lafe? lﬁ"l(j‘g gl%%%g%ﬁg replaced with
1% 80iiuRr cHEMATE sS1Bore ThY %e&lﬁ- HéRed )a.ndvﬁlé ffRd tandd i

m xture was stirred until the dye folly dissolved. The
red/pegndé.t i ng i nternedi ate solution was dark blue. Five

drops of the internedi ate solution were added to a 10%

cal cium chl oride di hydrate solution form ng bl ue

beads. After 30 minutes, Bxh@pkd® cal ci um

chl ori dedi hydrate sol ution was |ight blue. The 10%

c al Rsnigillier(P dhotassiven 1P E089 &b el Obis(dagarboxyanilino)-1,3,5-triazin-
2-yl]-3-methyl-1H-imidazol-3-ium chloride (2.0018 g), 1 N ethanolamine, (0.4705 g), and
purified deionized water (6.0153 g) were mixed together to form a stock solution.
Approximately 20 mL of a crosslinking solution of 35% magnesium chloride/0.5%
aluminum lactate in purified deionized water was prepared in a glass vial. An aliquot of
0.3057 g of the stock solution was added dropwise to the crosslinking solution causing
beads to form in the crosslinking solution. The total amount of penicillin G, potassium
salt contained in the stock solution added to the crosslinking solution was 26.6 mg.

The remaining liquid in the crosslinking solution was decanted 5 minutes after
addition of the stock solution to the crosslinking solution. The decanted liquid was filtered

through a 0.45 pm filter and analyzed for penicillin G and benzylpenillic acid (BPA), a
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decanted and replaced with purified deionized water.

After 30 m nutes, the water was very light blue. The
wEeosN1aes dei oni zed water was then decant ed anPiCT/US2004/024429

repl aced with 1% sodi um chl ori de solution. The beads

di ssol ved and the solution turned dark bl ue Exanpl e

knogzlﬂ,(fl | o) ar Igllr.@eg X9 nfhlg 1&%85}'26&3111(1%135%45?925 ta unt 1n

Cro@ﬂﬁﬂqﬁigl&ﬂuﬁmﬂ stirred for several m nutes unt|I the
solid conpound was ful d| spersed. Ethanol am ne

(0. émx@}at%ﬁgom%@ﬁp qd) dejqpizedayater wasrasidadhir e ?eads

o LY B TOr SRR A ol v

wagdechnted offemd Silieradetirouph n10.45hem dijter find émlyche& $@lpeatbilliiteand
resul ting |n e sqgJ ution urple. Five

BP4r dis 13 fenore %?@ﬁﬁgéﬁ thee J Appyt F%\ﬁ?%q%n%?g’ded to a 10%

cal gﬁ%&?ﬂt&&%@%ﬁ bfY 952lRBe El'ﬂt)h@@ sd10idH Wk Qid‘é@ to the beads

beads. m nutes, the 10% calciumchlorid
renditiyglinahe ghst vial anl shvalerl ongzm orpualrshekerﬁh 270.098. cah@bwhs were

e S e R e
as A@h&ior GBHhOSEH filaUibivENBpRted BES s@égﬁab bf @idintrAUnZ Sage 1 was

wat er was then decanted and replaced with 1% sodi um
obsetyed whga thaparti¢lenbegthéo Hwaeisitisspsadianggreten. Stage 2 was
obsésreg I\)xihg,gl éﬁeﬂbﬁﬁggg P%?(Ec?pggtg@pog;ﬂ%n 1ntoE1)§?g@RJaﬁlc:f’% o%etﬂla Sfdek bf0.5 to

1.0 |mr[14n 6izbi Sfade 8 arRokyaind wheynd Laﬁge@aﬁ'ﬂidlesZﬂemalned and any
-yl ]-3- rrethyl-l#lmdazol 3-ium chl oride

remfmvés splisor asindle fory. of pdmepPwdsh dP%EFIFtdﬂséal“é@il aﬁ}ﬂi%%re reported
in ’I\’%Fee(g ad e & 119 )nu’ﬁﬁész lamvglgﬂ eﬁ&?ﬁ&é&e&” diQ 1{6%1&1%13 wk B reached.

ut I on. oxI mat 2 crossl
sol Aﬁemhahﬁlg%%(hmmmg thesohution w@e/fﬂts&%thﬂough a@rﬁS um filter and

ana&zg gtr\eﬂelgﬂzlli)p:(riy ! iqe ]gﬁgt Iqu[;]sl 1%?@%@%’% 7 "g:\ifﬁ? ﬁ C@(moun’c in Sod1um

chaldsbRfiowas added dropw se to the crosslinking
sol ution causing beads to formin the crosslinking

sol Tih¢ otal affloent afipehiciiin mmnddﬁP@ eedoyetediand enalpesdafean tha 3

ontain e s cks tion..ad
solfgt PPV rr ciseey Bf GhEE58RE dtyRB el fregR e stoek
soltichttdded b thbordssRgghd it aﬁlalralsdr@a inpsrcepegitle 5Mass
mnutes after addition of the stock solution to th

Balanesss (Tiba Kidmypuabinadasm ChipsidgSohrioad was gividedisthe total amount of
penflélhﬁle('} %Hd BPA recovered and analyzed from the 3 solutions above and reported in

percentage as the “Encapsulation Efficiency”.

Example 39
A stock solution and crosslinking solution were prepared as described in Example
38. An aliquot 0f 0.2933 g of the stock solution was added dropwise to the crosslinking
solution causing beads to form in the crosslinking solution. The total amount of penicillin
G, potassium salt contained in the stock solution added to the crosslinking solution was
25.5 mg.
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through a 0.45 mmfilter and analyzed for penicillin G

and benzyl penillic acid (BPA), aknown degradant of
w@enwsoid4Bs n- G This is reported in Table 5 as PEEUS2004/024429

"Amount in Crosslinking Solution". Approximately 20 niL

of purified deionized water was added to the beads

r engi n| R3S, t
oo e LS e P L ALACE s by e
addBIdA ofikhd esckGolitioaug fhercrbsshbkingsdlutibe Thadetaated| lignetwiofiltered

penicillin G and BPA. This is reported in Tahle 5 as

thromgb a‘Oapoum filtenandbanatyzgl g aenicilip Cosadrenay pemficacidBrah), a
ko {0 Mo%ﬁl Ll O ks pdt 13%@% 3 & thbeARRASIn
rema e glass via shaken on an orbital
Crosdlﬂ;kﬁfg Siﬂutﬂ)?ﬂ rpm The beads vvere initially on the
ARSI 2838 QLR I T e e Deads
renf} ﬁ?lgg ﬁl%%ﬁw ﬁﬁﬁﬂrggﬁg% adretl Bt aﬂ%x&iatay%b RE&GEAL m@water

bserve en the particles ZWgan to show
waswesanitdoFiagd filtefeddhwiuph e §riatiino filte:Siralpmn forgignietllie § and

. t.he beads onpl et el n i o,,I ar ge
BP/S’” Thisar Beofn by Loty §ér ey gt i g &?H* oi2e. Stage
3 VWRSproRieefa9 40 WIS Bf 7199 RHEE &ﬁbﬁd&écﬁﬁudm ardd me beads
any remaining solid was in the formof a fine

remping il the aliasmahmdcﬁhakm aneorhitd shalgss it ) Tpm. Tﬁlaﬂ @sselutlon of
s the ti
the geads Y28 éf sn?lléﬂg%%'vse as 2] c?lteogc ‘ng;{k iaa ec;lé gl u@én J%esultse%e
rep?ﬁe{ddh%ble&@&cﬁfﬂmg tdoQ'?e dessriptidit @rchnigic 88,gh a O 45 mm
ilter and anal yze or pen|C|II|n BPA. Thi s
r epotitrediaking ferbmiuies, PReokmp wat G redumouty ey Biter and
' a BRA
enaf3ed b o6 A ot TR, rBhr L BiRL: D's B2 i iin Sodium
Chldride Seldtiby”.t he t ot al annunt of penicillin G contained
in the stock s Iutl to the cr | i nki.n
ol VRO AIR PO PP BHIHR SBFEw R AL P Lgemple 38 and
are?éﬂoﬁ@&:ﬁlrfab'[@g '‘Amount in Sodi um Chl oride Sol ution" was
dirvided by the total amount of penicillin G and BPA
recovered and anal yzed fromthe 3 sol utions above and
reported in percentage aE t he 45ncapsulat|on
Efficiency". Exanple 39 ?Pg%k sol ution and

Cr Opghidinigl G‘on‘iéblsidﬁﬂ il (wm @y qp[araeshs cﬁe@cyanﬂmd) i1 3,5-triazin-
| e 38. al i quot of t he st

2-yB oy weitoh | Hesnidergd Jurciicile €80EH. @Fmagnanw 35 04741 p)
asp%%?lﬂ% ((9 95’??}32&1@ glngﬁ&flgel&ﬁ%&g\? {i& -0298, %S[v&?«g‘ bl tB&ther to form

ron anmoun
a stock solution. Approximately 20 mL of a crosshnkmg solution of 35% magnesium

chloride/0.5% aluminum lactate in purified deionized water was prepared in a glass vial.
An aliquot of 0.3275 g of the stock solution was added dropwise to the crosslinking
solution causing beads to form in the crosslinking solution. The total amount of penicillin
G, potassium salt contained in the stock solution added to the crosslinking solution was
26.5 mg.

The remaining liquid in the crosslinking solution was decanted 5 minutes after
addition of the stock solution to the crosslinking solution. The decanted liquid was filtered

through a 0.45 pm filter and analyzed for penicillin G and benzylpenillic acid (BPA), a
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G potassiumsalt contained in the stock sol ution

added to the crosslinking solution was 25.5 ny. The
wo eovaioni48g) | iquid in the crosslinking sol uti onP@EES2004/024429

decanted 15 minutes after addition of the stock

solution to the crosslinking solution The decanted

liquid s fil.tered through a Q.4 fild e .
kno‘é’ﬁ%ﬁ%‘?@%%faépaﬂ%@?%ﬁ'l RN q%odtegérrl}?f} pgndlsltfl?ecAlglg ra ™
Cro§dBRkhe SB1dtid@wn degradant ofpenicillin-G This is

reported in Table 5 as the "Amount in Crass]inking

SolAprrerimatehp? st oferusifipd glgionized fvagrs W asiaddedie) tha Psads
wat er. S i ni '
P < B AL B0 TS o o
was deeant&t &ff an@ filteled anbeagh o045 amndfifted dndramdlytzéd fou ghniaillin &5nd
mm filter and apal yzed for penicillin G apd BPA. This
BPA s Thisporepeided in hablg ¢ assthgs Anpunt R Water RipSewat er Ri nse”.
APRE O o Bod RS Qtlbrk i |
PE 2SRV Tt SRRl el e daL Y 6
remainidecin tionglass vaalbintl shalshaken cabitdd ZBakeppt 270mpm. The dissolution of

i ssol ution of the beads was vi.sual]y.observed as
the PR D120 sBHLY StV oRds o RIS OR oL EEke PRy BtAly orpais ar
repdrfRIGh reBlcichclaiRif: © tRE a&EHptith hEdaiplsisscription in
Exanpl e 38. After shaking for 60 m nutes, the sol utiagn
wasAnl%ﬂsh@lfiegi farf0auiphtes, e agiution Mos filiered terongng (A8 dunt GHer and

enigilli.n.G and i S| r j fad :
enafigl Bpetifil S Sg iy Chisd-Bar {8, B {R2 sSholEh Sodiom
Chlané: ss1gamsul ation efficiency were calculated as in
Exanpl e 38 and are reported .in Table 5. Exarrplﬁ 40
PeriYlass| bajanoeandencaptlafipneafisionqy, werg galgylated as'm Example 38 and
. -btsg4=zcar boxyanilino)-I,3,5-triazin-
arege-";&/’ﬁ’f‘?ﬁna;"tq%% -1#-im dazol - 3-i um chl ori de (2.0055 g),
et hanol am ne, 1N (0.4741 g), asparagine (0.757 g), and
purified deionized water §6. 0298 g) were m xed
together to forma stockE&HREI*dn. Approxi mately 20 niL
of k] i iR W ' ribed in Example
cni SO Lo o Rtk R B RS WS esorbed I pramp
40. wart eliquaasf pBeYmg edtherstakgbhision waakddefirdrapwigade thefcrosslinking

Q. 3275 f the_.stack sol ut.i on .add I i S o
solyigd AR pred ol s b o Labe e bR KRG heptctin
G, (Ftashl Sl ddataRRldUh e stodkh R IifiRhalddaRURE cfssI&iMgCdollition was

G potassiumsalt contained in the stock sol ution

24.30¢ed to the crosslinking solution was

The remaining liquid in the crosslinking solution was decanted 15 minutes after
addition of the stock solution to the crosslinking solution The decanted liquid was filtered
through a 0.45 pm filter and analyzed for penicillin G and benzylpenillic acid (BPA), a
known degradant of penicillin-G. This is reported in Table 5 as the “Amount in
Crosslinking Solution™.

Approximately 20 mL of purified deionized water was added to the beads
remaining in the glass vial and gently stirred for approximately 30 seconds. The water
was decanted off and filtered through a 0.45 pm filter and analyzed for penicillin G and
BPA. This is reported in Table 5 as the “Amount in Water Rinse”.
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26.5 ng. The remaining liquid in the crosslinking

sol ution was decanted 5 mnutes after addition of the
wWGee@ski1384 uti on to the crosslinking sol ution. A¢EUS2004/024429

decanted liquid was filtered through a 0.45 mmfilter

and anal yzed for penicillin G and benzyl penillic acid
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AR Q20 RSB F1fRep SRl e b

rem&@kn i @R glaRPRilesd BBdkehon2@ obitdkhiker bif 170dpaei Tird digdlution of
wat er was added to the beads remaining. in the, glass

the Geagds wanyisgelht oBsester ep @ dunchion 9 Brex PaEicds Jisspiutiqnagsidis are
. r . )] t hrough a 0. 45
repo:r;%%flu Tple g0 aﬁﬁ tzﬂgegd E‘?Ptg@ﬁflé’%a 5??166%' and BPA. This
i s Af@ahildng for 60ahineateS, ts sélhgon wavfihtred thrvghea 0 RS peefilter and

Approxi mately 50 nl. of a 2% sodi um chloride sql ution .
anafyged RaaeRicNEn Crpdiibis Ths h%alieﬁPlﬁﬁéj i apies 81 e s Amopnt gy pdium
C Q§an orbital shaker at 270 rpm The

m%ﬁ@%%@ﬂt@%n of the beads was visually observed as a
f urldassdnlante tndencapandtionl effidemsyovert icaloulated gk s Exargple 38 and
reported.i able 6 according to the description in
4 gl

are FEpoHf ter shaking for 60 minutes, the solution
was filtered through a 0.45 mmfilter and anal yzed for

penicillin G and BPA. This is reported in Table 5 as
t he " AmountTable Sodinomsaiation pudRelspse afdienicilieds bal ance

Aand Ana~aaonc]l o+ 2 A of £ ~: neayy e ] 1 ( :
alrtgrcrcapsur at T O ST T O CIivy werg _carcura U dS 4 11
By ahpl Y are ‘}?‘E’SBPEIQd iln THBPEan E(g%quulﬂo% Mass
N6t oLk (x8idihik@8 and WiesRIns@Ki|Ng Walditinh ON \WerEFhpicapar €Balance
as gescribed 'n Exanpl e 40. An aliquot of |O. 3036 g of
t he| sBelekor bngl i pn wakngldded |dr opsKlet o {he [ [%]

crosslinking sol pti on causi nd %%ﬂﬂﬁmtﬁigﬁo' min the
crosslinking sol ution. The tqta arml,[n of penicillii

—

G paeassilumral T PepiE @i BRA i|nPé&h@ stBRK s$ol ution

added tao tlhe crosslinkiing sollution was 245 ng- The

3Bempi Mithg |1 i bdi d| it T he &-bsgl il n 961 ufi on ARes 88.7

gecanted—15ninute fHtrersaddrtyyaarof thestog

3’gol 1t ioo tio {)I'Iqe :rgS€I [ nkqirj}lg sol((ﬁi onO e deca%r?fd'ed 929
401 qli d.ovay fikterea 3 hrough g 084 mofg | fer asach 90.1
analyzed flor penicillin G and benzylpenillic acid

41BPp) 0.6 knowA deglaldant &t perdOei|| i -0 | Thi SO% 99.5
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Table 6 — Penicillin G bead dissolution [minutes]

Ex. 38 Ex. 39 Ex. 40 Ex. 41
Stage 1 5 5 7 7
Stage 2 8 15 30 30
Stage 3 20 15 35 54
Example 42

A stock solution was prepared by adding deionized water (18 g), 1-[4,6-bis(4-
carboxyanilino)-1,3,5-triazin-2-yl]-4~(dimethylamino)pyridinium chloride (2 g), and N-
ethyl diisopropylamine (0.05 g) to a glass vial and mixing. An additional drop of N-ethyl

diisopropylamine was added to the vial and the mixture was stirred until all of the solids
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Crosslinking Solution". Approximtely 20 nL of
purified deionized water was added to the beads
WO 20v8iomi488) i n the glass vial and gently stirreRCT/U82004/024429
approxi mately 30 seconds. The water was decanted off
and filtered through a 0.45 mmfilter and anal yzed for

BRI P Bt g PRSP 7S] Bl o

acid?% sodi um chl ori de sol uti on was added to the beads
remaining in the glass vial and shaken on_an orbital

shaeplignot (579 of fhe stapesodytiongndiaderesste degingse (h0%0he Sigma, lot
| | g
no. <;> ﬁ{snge?a%%{eﬁ 191 Pas@vial s gz@%@eﬁlo;ﬂ?ggfarﬁgaée WA %811};9

tion resu are repor accor
dlssbnreﬁh@pﬁpaeranmeﬂﬁbdmeExlaﬁmie 38. After shaking for 60

h o]/ fil d th
f wﬁ&%&@@m&@é SOOI BT WAned A OF A D4 it
hydg)%pfbrrfc ],d faﬂ/ggebels“aa L?os%ﬁnlhh oldBynt in Sodium Chloride

ance a encapsulatlon efficiency
wer podlonwif #tesmtosstinking Exlatiph wa8 Blaaedliner glassepadrand dnialiquot of

the };g%rgepfarq %) %%yvas&ﬁgﬁ&p f)ﬁ/lls%:{é A a?ﬁ%ssﬁ%ﬁ;ﬁqﬁﬁeaﬁdﬁ The crosslinking

solUERA PR Weadnt Q& alied. @he §&hé1ﬁiﬂgﬂ;gos\£ﬁﬁl&ﬂ RhdiSWers@eisHéd with
Efficiency Bal ance Sol ution [ ng] %‘W Chloride [ [%A

10 ISbId@tqnmd [wragdr f@eapp@wtehem SCBMIS. wBigpras3gemdepanted and

el oy Tl Bh e gyt Supbalf
poridor} f8r BirBediestthgd 0.0 80. 7 99 5 TabI e 6 - Penicil I in G
bead di ssolution [m nute 39 Ex. 40

St does porgorsofythy b@tbﬁg*éaszdéedm %@ab@n@é@@é 28 mglpt fé) B4 54
trifluoroacetic acid in water (pH of 2.0) test solution. The beads were exposed to the acidic
test solution at room temperature for two hours. The acidic test solution was then
decanted and discarded. The beads were rinsed with 10 mL deionized water. The water
was then decanted and discarded. Phosphate buffer (20 mL, pH of 7.0 with 0.15 M NaCl)
was added to the vial with the remaining beads and the vial was agitated on a wrist action
shaker for one hour to dissolve the beads. The resulting solution was filtered through a
0.22 um poly(vinylidene fluoride) filter.

Adenosine deaminase activity was determined by mixing the filtered solution with
1.35 mM adenosine solution (pH of 7.0) in a 1:1 ratio and then incubating in a 30°C water
bath for 2 minutes. The resulting solution was then analyzed for inosine concentration by
high performance liquid chromatography (Column: Hypercarb, 100 x 4.6 mm; Mobile
phase, A = Water, B = Acetonitrile, gradient, 0 min = 25%B, 5 min =25%B, 10 min =
95%B; Flow Rate: 1 mL/min; Detector: UV at 215 and 260 nm; Injection Volume: 10 pL;

Run time: 15 minutes). The inosine peak area was 733 units.
The other portion of the beads was added to a vial containing 20 mL of deionized

water (pH approx. 7.5). The beads were exposed to the water solution for two hours. The

water was then decanted and discarded. Phosphate buffer (20 mL, pH of 7.0 with 0.15 M
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Exanpl e 42 A stock solution was prepared by addi ng
dei oni zed water (18 g), |-[4, 6-bis(4-

W@ 200801481 | i no) -1, 3, 5-triazin-2-yl]-4-(di net hpdCEHDB290)/24429
yridiniumchloride (2 g), and Nethyl diisopropyl am ne
(0.05 g) to a glass vial and m xi ng. An addi ti onal

e P B TIPS O 0 8 a v

actiS® khdltelfos 90¢ U to Hib@olpé'itlﬁfbeh@se Blicoekulend solitionh wasfiltered
a Lusted to 7.4 b%/ addi tion of hydrochloric acid. An
caigh ¢ 932 118 pgly (winyldeae dugrde)ddtent | Aenapiae depsmigaseretivity was

dete(%%%ge]dnﬁgsd%sc{n%e&) %Qu i “ﬁ% % o&tak A0k J%lg%%i}tswe re m xed

ass Vvia enosl ne deam nase was
fully dissolved to prepare an internediate solution. A
10% cal cium chl oride solution in water was adjusted to
a pH of 5.24 with hydr@errgtyecsg@ies or use as a

cr oﬁ(?éﬂogllﬁle 'agalﬁ?ilaéét WA hddb RP£ b a1, gif 0. i‘% ﬁﬁ&%ﬁ&étl@ iﬁbﬂlﬁn water

sol'ution was placed In a glass Vi an al i quot
(pHt dfe2.0)rsohrtivado ptepa&@lnwmdmtesmhadmmﬂda ocpmesteattom dfor m

SO ERSCRRE Bl ke S SEER et SRR B Py BESTPRR dfroom

temBEaHSe YR NRS AR B Heﬂtﬁf éfﬂf.*] usled @ Iﬁ@@f watsradtiBion of 1 N
approximately 10 seconds e water was then decanted

sodamrd hyjdrgmdpd édenqsme deamiinage adhblysiesrietaminedds dggoribed above.
Th vldede Ssgﬁgrom mat el y equal portions for
TP HeP §?2}‘ﬁ% portion of the beads was added to
a vial containing 20 mM of a 0.1%trifluoroacetic acid

in water (pH of 2.0) test solution. The beads were
exposed to the acidic teExampled3 on at room

PR T g A
soluMdnf(OI)Ol glinsléinqrel 2@0lg patified ddibeizedtveterwaBoviteansulin (0.143 g,

d d and d te buff _pH.of.
SiemaguTiEhCompa R e R dera e 5f Ohi ) {afisthing
ole%l?)tiﬁ?’s %a‘t%g@gﬁ“ﬁﬂ datt ftL00S @lan%ﬁlaﬁglﬁrﬁﬂ @ 23 & aié h_ﬁl_fced for 10

r for one hour~to dissolve the beads.
mimgssu (Thoi thiy msighure |1d305w@oﬁ1|—[4t,@bsd4 tarngbgihllmomlzé-mﬁzm- ~y1]-3-

melfgt el A avAriet By s FRE F PP BT BRpare s
chr&abaitisORtivh! Thd attrEMiRHRO 0SS Ber&DhnHI e -[Up-biefs- Jarﬁaxyaﬂﬂmo)
a l:1 ratio and then incubating in a 300C water bath

1,3pdriazind-pidemethyhbrimidazol-rium slisselved hbe reshiéAg insulin solution

hady E}ngggicfp asel nosi ne concentration by

A crosslinking solution was prepared by adding calcium chloride (0.9973 g) and
zinc chloride (0.0049 g) to purified deionized water (9.0018 g).

Drops of the insulin solution were released into the crosslinking solution forming
beads. The formed beads were left to further crosslink for 30 minutes.

The solution was decanted from the beads and analyzed to determine the
concentration of insulin that was not contained within the beads. The remaining amount
of insulin is reported as the amount encapsulated within the beads. The amount
encapsulated divided by the total amount added is reported as the encapsulation efficiency.

The encapsulation efficiency was 93%. The beads were resuspended in Tris buffer,
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hi gh performance |iquid chromatography (Col um:

Hypercarb, 100 x 4.6 nm Mbbile phase, A = Water, B =
woe@som4ss i | e, gradient, O min = 2598, 5 m n =PCBEUR04LQR4429

mn = 95%8; Flow Rate: 1 ni/min; Detector: UV at 215

and 260 nm | njection VoI urre 10 m,; Run tinme: 15
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escri bed abdve. 1e | nosi ne peak area was 812 units.
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InJe%uGﬁ’%ﬁﬁﬁé &t QR tirBR ABRHNTRE L Hesh k) ai¥ihshn adEasIs 7Tne
deanmi nase. The sol ution was stored at room t enperature

for 2 hours and subsequently adj ust ed toa pHof 7.0

uy auw lI on UI J.I\I H1 ul U IIUbI ne
deam nase activit dré’tg'é?%eseage scrl bed above.
The 1 nosi fe pealy ar ea was 5 anits. Exarrpl3e 43 Al 4

glasswareland stir barls used were passivated hy

%relatsedg flor tehdni nutles wizddan i hsuli Aldol utijon  39.6

0 00t—gtnsutn—per—160—g purified—deronizedwater)-
Bovine insulin (0.143 g, Sigma Al drich Conpany) was
added to purified dei oni zgamprter (8.0113 g)

cont ai ni ng ol eyl phosphoni c aci d sodi um sal t S

andAsphied Fesiprrpared. hyzslxg)g b O-bistdgarbexyanding) et ééﬂazm-Z-
yl]- -1}12‘&{%15 %ﬁ] %‘El&czglr il%(ng gﬁll% gl; 0 lg) %Iltg ethanolam1 e g}) ]]2 %) and purified

deiofkdidywatet (9.0 gy Tazigh scﬁuﬂlcbﬁnamﬂﬂl\lﬁddﬁpbunﬂ@ﬂ-dtmm{hlﬂma alpha,2-

i SRl ar g iag e | PO cpachiorid (0,05 & and ovadhimin

(ORE b1t G AITE o et o e o
ovatthssialdisdlveTh&he muﬂltmg M -orgalibuminssoluitondrad hatremonic phase.

O G B2 o Chon K 09,30k O R R R Sy
(7.0 g) to punﬁed deionized water (13.0 g).

Drops of the IRM-ovalbumin solution (0.537 g total) were released into 15 mL of
crosslinking solution thereby forming beads. The formed beads were left to further
crosslink for 30 minutes.

The liquid from the solution with beads was decanted and analyzed for IRM and
ovalbumin content. The results are reported in Table 8 below as “step 1” content. The
beads were subsequently washed with 10 mL purified deionized water. The wash fluid
was decanted from the beads and analyzed for IRM and ovalbumin content. The results

are reported in Table 8 below as “wash” content. 20 mL of a 0.9% NaCl buffer solution
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zinc chloride (0.0049 g) to purified deionized water
(9.0018 g). Drops of the insulin solution were

WO 2dosasnes i nt o the crosslinking solution formPQI/DsRdE024429
The formed beads were left to further crosslink for 30
m nutes. The sol ution vvas decanted fromthe beads and

R S R T

suspémRibhtwRfstdrd ol 4 1T fos aplﬁmﬁfnﬁadyasdatyhéf tersolution was then ﬁltered
encapsul ated within the beads,  The anount_encapsul at ed
thromepiad2? i RVHAF sysinge fHivs hptoreirsiion §tp apSPley Hie qapgentration

of (ROGABRYISBLHGR 8L EAi1RA3¥: IRNIGng B ARRMIALI R CThE RsBRCYe
0 re resuspende res
repbidd @rLablecs beﬂbwetd “mmpsmated’smm eﬁheperbcrrt eﬁﬁhpselenmd ef the
speed, and th al | owed

at hig it f
RN g ROGIP B R EeTBraes D1 FREEsmigh oF Par%dléah A ittt divided by
the %&&%H&h@g{egaﬂ@d mztﬁéi“ét% 1 PSRN 25 PASRAt FRhdRémenthie

m croni ze eads were ai’'n resuspended in Tris buffer
andRMicon@mireteswansnalyeipe bty digheper farmengsdiquid clypmatogsphy

(BB PRARIL A 0 e Mo B 5205 o P TR G o

acié B HtAdéfbnﬁtﬁ[e gﬂﬁié{@ i0Smin! 2304480 10 416 €M% | IBNmIAS 95%B; Flow
anal yzed b erformance | i qui d chr omat o r aphy

Rat(edbls mﬁa{mumrliéﬁms@l UVeatZb43maAnjeeton Y opinge: pdhytl Wﬂl@e 18
04
Doir ce?‘o IVAtb Vl?éo Cﬁn 8:&1?6}%3% 3%1% %érdo cegﬁg)gam dﬁl % g]él ent

chr@mﬁio@ra@)ﬁ?f&lolilﬂmm’ll’bsal SO788,00 thuéblls IGRC,300 5% nﬁah ;dMiobile phase,
Det ect or

: d ; .
isoqTajic 50 A BUOHRIAE PIECRE TR 18 ML lFHgeEs) 25 RU< s

Defirref Myt ba RIRE. [0yl §oG: AEHERER 1
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The present invention has been described with reference to several embodiments
thereof. The foregoing detailed description and examples have been provided for clarity
of understanding only, and no unnecessary limitations are to be understood therefrom. It
will be apparent to those skilled in the art that many changes can be made to the described
embodiments without departing from the spirit and scope of the invention. Thus, the
scope of the invention should not be limited to the exact details of the compositions and
structures described herein, but rather by the language of the claims that follow. The

complete disclosures of the patents, patent documents and publications cited herein are
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(7.0 g) to purified deionized water (13.0 g). Drops of
the I RMoval bumin solution (0.537 g total) were

WO edosasres i nto 15 nlL of crosslinking sol uti on PEEUSIYY4/024429
form ng beads. The forned beads were left to further
crosslink for 30 mnutes. The liquid fromthe solution

. wth ads.was de t nd anal . . n

inc st o Eae e e hsa et § S e anlidhal A0pgraseds o

cas®6f @ Raflics tRPprksent epdctfidation Haclngiagd slefigitions shabeptrl.| v
washed with 10 nlL purified deionized water. The wash
fluid was decanted fromthe beads and anal yzed for |IRM
and oval bum n content. The results are reported in
Tabl e 8 bel ow as "wash” content. 20 nL of a 0.9% Nad
buf fer solution(pH=7.0, 50 nmM phosphate buffer) was
then added to the beads and the resulting suspension
was stored at 4 OC for approxinmately 3 days. The
solution was then filtered through a 0.22 mm PVDF
syringe filter before injection into an HPLC. The
concentration of the filtered solution was anal yzed
for IRM and oval bum n content. The results are
reported in Table 8 bel ow as "encapsul ated" content.
The percent encapsul ation of the IRM and oval bumn is
reported as the percentage of each in the "bead"
content divided by the total anmount neasured in the
"step 1", "wash", and "bead" neasurenents. |RM
concentration was anal yzed by hi gh performance |iquid
chromat ography (Colum: ProntoSIL C 18, 150 x 3.0 mm
Mobi | e phase, A Water with 0.1%formc acid, B =
Acetonitrile, gradient, O mn = 1098, 10 mn = 4098,
15 mn = 959%8; Flow Rate: 0.5 nlL/mn; Detector: UV at
254 nm Injection Volune: 2 nL; Run tine: 18 m nutes).
Oval bum n concentrati on was anal yzed by high
performance |iquid chromatography (Colum: Tosoh
SW2000 aqueous GPC, 300 x 4.6 mm Mbobil e phase,
isocratic 50 ni M phosphate buffer pH 7.0 0.15M Nad ;
Flow Rate: 0.35 ni/min; Detector: UV at 215 nm
Injection Volune: 10 nlL; Run tinme: 30 mnutes). Table
8- I RMoval bum n encapsul ation | RM [ng] Oval bum n [ ng]
Step 1 71 Wash 16 73 Encapsul ated 2530 1456
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% Encapsul ated 96. 6% 95. 2% *below | imt of
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waele®sioidesl with reference to several enbodi MenPGI/US2004/024429
thereof. The foregoing detail ed description and
exanpl es have been provided for clarity of
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4. A oompoitaqasior ahdapsulatich agindontbliabreieabeasordingnordlsini®) farther

conposition according to claim1 wherein the nol ecul es
FHHIISHEA BHHL BOVRSPEnt | y crosslinked are host nol ecul es

bR b AR R RGHRT KA, WBolERy (S hercin
S lgs e neriedule iseldeaged. 3. A conposition for
ncapsul.ati on and controll ed.rel ease according to
6. & PapRoBIon, HREPERHE kTG TG Bl B eaulss Pt F Aghycavalently
&oAIBREPAS chp b bOhrRMGHNBE AEHrOMoRRM G N Siidké BPaqueous
rel ease according to cllaim2, further conprising a
splieiem heddre theyeare & the poaspacsi afingrtifvelenbetimpsul at i on and

ontrolled rel ease accordi.ng.tq claim.4 erein th
7. £ SRLbRFEAGFIERZE AFRL Vil eSSl pHPER BLP gblienty
ér0sstinRédhale apfuakgiaftidl Rforiacebatae®r.t hat are _
non-coval ently crosslinked are capable of formn

8. A pempesitipreanceiding to alaiay 1 hsrds at lepst aneebiis cadony i%mps of the
%g{e?{(‘l)lgss BB ¥re %BE-cloQal{eﬁ%/ Qo8takeF argfdirgwl}; bt AL ER an aromatic or

heteroaromatic functional group.

9. A composition according to claim 1, wherein a majority of the multi-valent cations are
divalent.

10. A composition according to claim 1, wherein the multi-valent cations are selected from
the group consisting of calcium, magnesium, zinc, aluminum, and iron.

11. A composition according to claim 1, wherein the molecules that are non-covalently

crosslinked comprise:
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7. A conposition according to claim1, wherein the
nol ecul es that are non-covalently crosslinked have at

woemsvipsstial aromati c character. 8. A conposPCT/U82004/024429

12.

13.

14.

15.

according to claiml1, wherein at |east one of the
car boxy groups of the nolecules that are
non-coval gatly crossl 'knked are diﬁectly attached to an
aromati c of heteroaronatic functital group. 9. A
sitiogn accgrding|to clgim1l,|wherej majority
%]F&? A - vatent glz nsﬁ e _dival e (SO%O.A
[ according tagy claim herein the

I -\e catio ar el sel ectlg omthe group
conssti nyfof A€ unN magnEst umYzi n ,R,al um num and
Bsition accoHding to claim1, wherein
the nol ecllzes that are non-coval erfly crosslinked
conmprise:RR RRHOOC /RR COOHT I I HHR RO or HOOC
€O0H R 2 R2 wherein each R2 is independently sel ected
from any ﬁect ron donqg3i ng group, Rgl ectron w t hdraw ng

group and ectron neutral group; yand R3 is sel ected

fromthe gfoup %cz)nsisti ng ofg,substituted and

unsutfSti ttteg-fiet erg tic angheterolyclic rings

i nked t|p ¢ triazine g oupthanitrogen atom

W thin f/llkanﬂquto taut'epers and salts
€of. 1p. Ej‘$rrposi1‘{i on~&ccordifng toCERH m 11,

wherein each R2fts independéhtly sel ected fromthe

group consfest i ng of hydrogen, an Basubstituted al kyl

r,ou 0 n_al | roup.substituted, wth.a hydroxy,
HRER o Tabengih i Bel SR bbb S 1ttt g hgreddi electron
%thd&vﬁﬁ@@ﬂﬁhhh@@le@ﬁ@@ﬁ@ﬂtfh@ gfdﬁp?brﬁi m 12, wherein R3
conprises a heteroaromatic ri nlgq derived fromthe group

Fonssadediadgfron thygroup pensishipg o axistititednd yasahstiguted
%X{egozairaﬁatic and heterocyclic rings linked to the triazine group through a nitrogen
atom within the ring of R3,

and proton tautomers and salts thereof.

A composition according to claim 11, wherein each R; is independently selected from
the group consisting of hydrogen, an unsubstituted alkyl group, or an alkyl group
substituted with a hydroxy, ether, ester, sulfonate, or halide functional group.

A composition according to claim 12, wherein R; comprises a heteroaromatic ring
derived from the group consisting of pyridine, pyridazine, pyrimidine, pyrazine,
imidazole, oxazole, isoxazole, thiazole, oxadiazole, thiadiazole, pyrazole, triazole,
triazine, quinoline, and isoquinoline.

A composition according to claim 12, wherein R3 comprises a heteroaromatic ring
derived from pyridine or imidazole.

A composition according to claim 12, wherein Rj is selected from the group consisting
of pyridinium-1-y1 , 4-(dimethylamino)pyridium-1-yl, 3-methylimidazolium-1-yl, 4-
(pyrrolidin-1-yl)pyridium-1-yl, 4-isopropylpyridinium-1-yl,
4-[(2-hydroxyethyl)methylamino ]pyridinium-1-yl, 4-(3thdroxypropyl)pyridinium-1-
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i m dazol e, oxazol e, isoxazole, thiazole, oxadiazole,
t hi adi azol e, pyrazole, triazole, triazine, quinoline,

wa@pasiosasgii nol i ne. 14. A conposition accor di ngP€DUS1084/024429

16.

17.

18. I

19.

20.

21

12, wherein R3 conprises a heteroaromatic ring derived
frompyridine or imdazole. 15. A conposition

g fo&%g%lgg)gh&tnﬂrﬂ 12&11 3@1%1%'1 lieﬁ f ﬁ-bu?yl;%s:r}de r%uInr-Pml apﬁ

I ng |n|u

4-(Qchu1feethyll)@mdimmmyr-yuu um | - yI
3-nmet hylimdazolium] -y pyrrolidin-

A gﬂn}wﬁm agpRrdmgyip clazm .151, cymees@y thsylrastifelegrle cemprises:
4-[ (2- hydrgxyet hyl ) meghyl ami no] pyﬁl di nium 1-yl,

4- (3- hydr

oxypropyl) pyrtdini um 1-yi
ﬂ%d@&hyl pyJri di nkumlij\ qui pol i ni
4-(2-sul yI)pyr dlnlum -yl
CONMOSI accor di /JL%égll ei n the host
nol €&ll ecoppri 3¥s” RONR3 400C COOH®,2 R2 and
pr ot on taut omer 8 and salts Hhereof. 17. A conposition
accor di ng BRo cl ai m 16, V\,her ein eakh R is independently

!ected fromthe f S|sting of hydrogen, an

PESLYT fepomer Wgtﬁ or an al kyl group
?M’Eb?ﬁ}idsiﬁo%‘%c%rﬁﬁ 3o Biugh qg}’wh&{eﬁeerach R3 tlﬁhdep%ﬂh&ﬁf}asle?ected from
or halide functi onal gr oup. . A conposi ti on

thecyoet) eansisting bAhydrdgen, Hsﬂnenmbstlt‘ﬁ@d(aﬁmb gispsomzan alkyl group
t t| ing. deri edf mth |st|ng
8?0 SBOPRLTHE L ger ety st aen e hadgf Wiefignal soip
|tRn 0% dRES claffAZRhé&reint Y @?@r%es Qﬁét&*o@?dﬂlzﬁ}c ring
thla |l azol e, pyrazole, triazole, triazine, quinoline,

derdv adfem rthmrp\msconﬁgtm&%pwwbw,myﬁda?a@% @mma@nc PYyedzaien
%Zlg%%go%égng%%o%%gag ﬁleﬁ?l% &%g?a %r 81% 21%20 grtln\a/lz% e,
atettedinigolite, ehdisoyuidolinsher ei n R3 | s sel ect ed fromthe

t f dinjum 1-yl
%r%gfp?gg@:agqéra%ggg,plgé{l bﬁ;‘{vll’m;pm ngcompnses a heteroaromatic ring

4- (pyrrolidin-
§e E gdrdﬂg}“%ﬁg fH’FmLZ [ sopr opyl pyridi nium 1-yl,
A qmgnbn(a‘&gceﬂﬂng Itc) oletahn ﬁv;’mhﬁe]%n@jls deéladtedrfrbaythe group consisting

ro i nj unm

aEBEIRYPBY VG AT g s Rt o rpfhytimidazolium-1-y1, 4-
Gy Wb Py LAl N Bt ko ptbpyiBRsdinium-1-y1,
4-[(2-hydroxyethyl)methylamino]pyridinium-1-yl, 4-(3-hydroxypropyl)pyridinium-1-
yl, 4-methylpyridinium-1-yl, quinolinium-1-yl, 4-tert-butylpyridinium-1-yl, and
4-(2-sulfoethyl)pyridinium-1-yl.

. A particulate composition comprising particles comprising a water-insoluble matrix

comprising a host molecule that is non-covalently crosslinked by multi-valent cations,
wherein the host molecule is non-polymeric, has more than one carboxy functional
group, and has at least partial aromatic or heteroaromatic character, and the particles
are characterized in that a guest molecule may be encapsulated within the matrix and

subsequently released.
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4-(2-sul foethyl)pyridinium 1-yl. 21. A particul ate
conposition conprising particles conprising a
WOR08/01248% 0l ubl e matri x conprising a host nol erCil/ES1004024429
i's non-coval ently crosslinked by nulti-val ent cations,
wherein the host nolecule is non-polyneric, has nore

22. 1 4HiCMGCREPB{ Yot ¥ LPYP S iclbEas
e DS o e S
paat bqicess soletiahauactadamit zaitbnsn t hat a guest nol ecul e

h l.ated wthin th, trix and subsequentl
o SRR Bl St i T s I vasegyent v
hgddRtdflly dNBSVE T, 18I RAK ak)ﬁpleégtﬁaﬁab%;g%bib' ein an

aqueous sol ution of univalent cations
24. daparticulbtgtcempositios acconhngtoodeidi A vileraih dicmas mether dibmeter of

he rticles. .do t substantially dissolve in a
tg% lgﬁswl?sﬁﬂ%?nplaglp&s than about 5.0. 24. A

25. papdriieuhBcBmpOaROs hdcoRlin@ &Lkt 7Y WikrGh fldNodtmolelk8l n
the nass nedian dianeter of the particles 1s less than

yotgaepicos. A particul ate conposition according to

| aj I: 10S lecule is zwi.tterionic
26. Gl cbRBP S ASBBEFle TRmEEt afhsrsin PGtk PR has two
eirbpey funkctiendd@stupsol ecul e has two carboxy functiona
roups. 27. A particul ate conposition according to
27. %I %ﬁrﬁ?@&t? CPEPPHRPN saysHnStofdaim Yy detharspmprisiag azgest molecule.
78, ; : cor: - : rei.-n
U B P OTRNE LRI ERTANAL B2 wiftrdh el LRSS
dorgposi tion according to claim21, wherein the host

2. TS oSSt 8, 1 e e L
Bf RE@RGEiMer MhrbiodR! MM I\Ffﬂﬁds@ 'ﬂ?’aqu%\g?]s SRR e%iiﬁ Ztts if in the

conposition according to claim 21, erein the
PRSPICE |08 nhidis-valent aatiets. parti al aromatic character. 31.

-theul ate conposition according to claim 21,
30. & B EE ST PRI G HoRelsine s Bodtneentnat a
Ialteatti# atoindiclchghbyér.at t ached to an aromatic or

heteroaromatic functional group. 32. A particulate
31. Adwpérailate sempesiiénmacagrding toickain 211 wharein afileashommpfihe tyrboxy

é}fouf)ggf iU bt 16 e is directly attached to an aromatic or heteroaromatic
functional group.

32. A particulate composition according to claim 21, wherein a majority of the multi-
valent cations are divalent.

33. A particulate composition according to claim 21, wherein the multi-valent cations are
selected from the group consisting of calcium, magnesium, zinc, aluminum, and iron.

34. A particulate composition according to claim 21, wherein the host molecule

comprises:
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cations are divalent. 33. A particul ate conposition
according to claim?2l, wherein the nulti-val ent

w@2aa050m38ar e sel ected fromthe group consi sti NBCD1S2004/024429
cal cium magnesium zinc, alumnum and iron. 34. A
particul ate conposition according to claim 21, wherein
the host npl ecule conpri ses:mlgr HOOC COOH 2 R2

wherein each R2 is in gépendent |y Sel ected from any
gkggéron donatipg group, elgctron|w thdraw ng group
tra| p; 23 PRE ed from

-' % Y|

the gro Sisti of ySubstit and unsubstituted
het er oalomatic and t%cli gs |inked to the

&2ine gf oup™DNhrougN a niNrogenyat ommyithin the ring
of R and protonttautoners aHd salts thereof. 35. A
particul atRs conposition accordi ngrfo claim34, wherein
each R2 is independently selected fromthe group
€bnsi sting of hydrogen, an unsubstituted al kyl group,
or an al kyg, group subgtituted witf a hydroxy, ether,
ester, sulfonate, or RAalide functional group. 36. A
partﬁ cul atE comﬁ,\osi tign acc@rding|to claim35, wherein
R3 cOmpri-ses t ticipmgderif¥ed fromthe

group cga i ng of pyrijgi ne,

; | '%Elazomk, py Na
qui nol i ne, i'soqui nol i neH 37. A particul ate
conpositidﬁ according to claim35Rwherein R3

c Lise .heteroaromatic rj derived frompyridine
SPORH S0P TP SRR 0 G fem GG sl5Eror BB sidipngiectron
tvithetaaiing gﬁm?\m@ ERtRoBedt] RNupCAiRM from the group
consi sting of pyridiniuml-yl , _
R isoetrstadramithrogrpyp pensising of pubsgtutedemeymswsdtuied i um
%ét%é}sdgﬁo?%%@ﬁn??lle%?%%slrir%ﬁ%s) lsl%i{eld% Wi group through a nitrogen
4toh(®;]thﬁé1dheﬁngth};,g met hél am Prg] plyri di niuml -yl,
4-( 3- r OXypro yridiniunt-yl,
@4@@%1%9@%&%%@&5 thereogui nol i ni um 1-yl |

35. fl&'ﬂa?triéu'lg’cg Ebﬁjnﬂéﬁiﬁa{ £HchH’n'1g ¥ claim, wherein each R; is independently

selected from the group consisting of hydrogen, an unsubstituted alkyl group, or an

, pyrimdine,
LS t hi azol e,
7ol e, &L triazine,

alkyl group substituted with a hydroxy, ether, ester, sulfonate, or halide functional
group.

36. A particulate composition according to claim 35, wherein R; comprises a
heteroaromatic ring derived from the group consisting of pyridine, .pyridazine,
pyrimidine, pyrazine, imidazole, oxazole, isoxazole, thiazole, oxadiazole, thiadiazole,
pyrazole, triazole, triazine, quinoline, and isoquinoline.

37. A particulate composition according to claim 35, wherein R3 comprises a
heteroaromatic ring derived from pyridine or imidazole.

38. A particulate composition according to claim 35, wherein Rs is selected from the
group consisting of pyridinium-1-yl , 4-(dimethylamino)pyridium-1-yl, 3-
methylimidazolium-1-yl, 4-(pyrrolidin-1-yl)pyridium-1-yl, 4-isopropylpyridinium-1-
yl, 4-[(2-hydroxyethyl)methylamino[pyridinium-1-yl, 4-(3-hydroxypropyl)pyridinium-
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4-(2-sul foethyl)pyridinium 1-yl. 39. A particul ate
conposition according to claim34 wherein the host
worioso4e8 conpri ses: R2 R R HOOC COOH R2 R2 anPCPpUS10041024429
tautomers and salts thereof. 40. A particul ate
conposition according to claim39, wherein each R2 is

e r LSk f
B RS EEEEYE Bl B 8 LR GRPBY Ay F1vt and
gqaumﬁsuhybpynﬂnednﬂﬂiﬂa a hydroxy, ether ester
sul fonate, or halide functional_group
39. depariigtifig cempatHen PePER B OCIE) e fap hp&tenolsm@ gqupprises:
R3 conpriggs a heterogronatic ri g, derived fromthe

group consistlng of p§?|d|ne pyridazi ne, pyrrolidine,

xazol g, isoxazol azol e,
pyrazql e %¥8bgi triazine,
42

oxadi az

qui nol i d | soq I I ne. parti cul ate

CONposSjt accord cl ai m'4Q, wherein R3
cogg?lses a het oarohbtlc Ni'ng der i vedRof rom pyri di ne
or i m dazal e. . A parti cuHat e conposition according

to cl ai m 4%, V\,hereln R3 |s seI ect®d fromthe group

r| d
C? ?r%‘lﬁ@? dpi?tFﬁ 3- met hyl i ni dazol i uni -
40. I pdrticate RYHOSILIG Accolddiig ﬁopdléilhﬂw«l Rvheeil kach R, is independently
4- ] sg&or opyl pyri di ni um 1-

aelpqied fparibs ;%eiuwpylﬁetmgwféwm}%m unsppstigted glicyl group, or an
ﬁﬂ%gﬁ%ﬁ QB tQ(PXJIltil% Q/rﬁjdxglu&ﬁér (]:stgrl sul_fLona e, or halide functional

yr| I N um |- I'nor I
4rdupr ?- but yl pyridm uml| -yl , and
ridipium 1-y 44. A_nedi ci nal

| f h
41. g\%téﬂﬁ%ts Eg\tmai%ﬁ%?%ﬁqce %Wpfrl%um -Hb vehergip R COMmRFiges 2

B B B e o o i Pyridioine”
apdmodbing, pytdzew, meldeade oxerie,iisixagole,(thijazalendxadiangleathiadiazole,
|.east rtlally aromatic or

ag"taé&g;f(%%él?: tboglﬂgrgglﬂ%@ngﬂ?ﬂrlf HE’ MBre than one

42. epReXMath €BRbbANG adbofiRy toc1AiRT 40, AviRAdit R @Bmprises a
heteroaromatic ring derived from pyridine or imidazole.

43. A particulate composition according to claim 40, wherein Rj is selected from the
group consisting of pyridinium-1-yl , 4-(dimethylamino)pyridium-1-yl, 3-
methylimidazolium-1-yl, 4-(pyrrolidin-1-yDpyridium-1-yl, 4-isopropylpyridinium-1-
yl, 4-[(2-hydroxyethyl)methylamino Jpyridinium-1-yl, 4-(3-hydroxypropyl)pyridinium-
1-yl, 4-methylpyridinium-1-yl, quinolinium-1-yl, 4-fert-butylpyridinium-1-yl, and
4-(2-sulfoethyl)pyridinium-1-yl.

44. A medicinal suspension formulation comprising a particulate composition according to
claim 21 and a liquid.

45. A method for preparing a composition for encapsulation and controlled release
comprising:

(a) combining an aqueous solution and an at least partially aromatic or heteroaromatic
compound comprising more than one carboxy functional group to form a solution

having a chromonic phase; and
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30

havi ng a chrononi ¢ phase; and(b) conbining the
sol ution having a chrononic phase with a sol ution of

woreiosi1488 ent ions to forma precipitated conpPSI/UBIING/024429

46.

47.

48.

49.

50.

51.

52.

53.

46. A nethod for preparing a conposition for
encapsul ation and control |l ed rel ease according to

aim 45 erei.n the precipitated composition further
(o pbitas HOSPEle hoinBh RErsiout e R aRl R s B ent
deliberb Yoe® Apfdciiitaged combositieni di ng a conposition
conprising a water-insoluble matrix conpri si na: (i) a
Adsethed fas puenaring acomposiben £ easapaelption prskerniieked redgase

L T

bibaste cdftholind at | east partial aromatic or
heteroaromati ¢ character, and (ii) a drug encapsul at ed
Wmﬁh?\df%él%@eﬂ}vﬁ?y‘(%wr@&giveri ng the conposition to

O 00 HaR SR bR Bomblisi RS Ao ThALAOk AR Wrbitising.
andi)(@djostinbeaile ghdt henanetwakatly drassjirtked bemmilti-viakent cations,
contact. with a rt, of the organi.smfor a period of .
i reEip fhehash oS Ul RO RO WSS e fwfogﬁéa&%%y functional

ef fg%«’iipjr aft®hasht TRENOAAI QoA iGbrdRtdr Y 8bMhaRE 91%9&&? afd®

claim47, wherein the conposition is delivered to an
ani(ithd dovgainkcgpsuliged wWithietieondatfiss drug del i very

.di | ai m. wh i d.d ' .
AR BP0l SHRRAL 05 it

delunit@lent 3ok @hd geléRestha efdapulatel @hgl; Bngncapsul at ed
is delivered to system c circulation prior to.

dru
@élagagfén.g the relpaspe fgdo ramain iy gerdedt Wity 3 pateidhe prgguise: for a

cl g . i e | 14 j I to an
ani%r?a é\éf%&@%ﬁgci&tﬂl} g)na}C%%ggﬂ% #ﬁ%ﬁ%@@?hﬂg ﬁ%& elivery
Aanethod fug dings @dlaviery abéordmpetd elaimt4ve whergxotictcomposition is
gqu ivered to, an anj mal intravenously or

et ie cRaial oradly. A et hod of providing a drug

ASPLISL oSS SO CAB GRS

dajoeteddo mhpr intsistige. mul ti-val ent cati ons;

A method for drug delivery according to claim 47, wherein encapsulated drug is

delivered to systemic circulation prior to release.

A method for drug delivery according to claim 47, wherein the composition is

delivered to an animal via inhalation.

A method for drug delivery according to claim 47, wherein the composition is

delivered to an animal intravenously or intramuscularly.

A method of providing a drug delivery composition for encapsulation and controlled

release comprising:

(1) administering a crosslinking agent comprising multi-valent cations;

(i) administering a host molecule agent comprising a non-polymeric host molecule
having more than one carboxy functional group and at least partial aromatic or
heteroaromatic character; and

(1ii) administering a drug;
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(ii1) adm nistering a host nol ecul e agent conprising a
non- pol ynmeri ¢ host nol ecul e having nore than one

w@ a0080148§ uncti onal group and at | east parti al PEr/ORBDS/ 24429
or heteroaromatic character; and (iii) admnistering a
drug; wherein the crosslinking agent, and the drug form
a non-coval ently crosslinked, waterinsoluble matrix
and the drug is encapsulated within the matri x and

VAHRSE UERbIYinkiBk Q3SR dandﬁl‘le drliofe b med-calalehti drossBinked, water-
wherein at |east one of the ingredients is

fmsdiibie sageend the éperis enpapyulaed wikinthe arasrix Ard subsequently

0 sition subsequently forns at a desired site for
fglsé?%ﬁery.

5 54, The method of claim 53, wherein at least one of the ingredients is administered

independently of the others and the composition subsequently forms at a desired site

for delivery.
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