71054- 00010 HI GH CONCENTRATI ON CHI TOSAN- NUCLEI C ACI D POLYPLEX COWMPCSI Tl ONS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [001] This application clains the
benefit obOUBBMNGEN/976, 376 fil ed 28 Septenber 2007, whi ebTiCA2008002(30r at ed
herein in its entirety by reference. FIELD [002] The invention relates to
honobgeneous chitosan-nucl eic acid pol ypl exes. The invention further relates
to nmethods for concentrating chitosan-nucleic acid pol ypl exes in solution,
and highly concentrated preparations of honbgenous chitosan-nucleic acid

N atbtyl <D of s MONEL AN RER A ORGRERLBES, £OMRARr ERRS AN 1

nucl ei ¢ aci dygpe PagRIEeP used as a DNA delivery vehicle to transfect
cells. [004] There is difficulty in producing a concentrated sol ution of
chi t osan- nuc @ ?aci d conpl exes. Increasing the concentrations of chitosan
and nucleic acid in a m'xi ng solution leads to precipitation as well as

undesi rabl e % tion th i ze of t}i t osan-nucl ei ¢ d co XeS SO
broduceq.  addtPnal 1y e neiedefifig " rietednalnim i GHeaRalsty | JmGRael 8 o
aci d conpl ex;ﬂ%m%c%ulﬂbﬁlrk%rﬁﬁoéiﬁé#bbﬁﬂélﬁl T%me bepfids asuseatngtBopf conpl exes

and precipitation from sol ution. e use of concurrent flow mxing to

produce unifg @g@ w[?s conpri SI ng DNA and condensi ng agents (e.qg.
pol ycationi ¢ carbohydrates) has been described (U S. 6,537,813). To produce

concurrent | yIORNAT Separ it BISPtAL FodEEE Thifi 2 R el et (B Mimog

conpri ses a fpadtidrc Prardy Nayhalim {es. Whakht pNoVisier0 DQS) nargl pddelpdknpewhi cl e
formati on. Maintai ni ?ﬁ% the proper ratio of DNA and condensi ng agent

t hr oughout tneguiaieso c!mwnﬁn@rﬁﬁ?%ﬁ@@ pHoR e@tEacts sC‘?'é?iﬁtr tafdPy VARBhr todnt

d i t
and 2 SLoniThganlodd Shon LEOMRR Serbelbinll Souan |t
| NVENTI ON [O&ﬁthchfaie@rﬁmmbtlmvsﬂucess hmzveylemrmnactwlestsaubbm\cee ahe &ield

to produce high concentrated chitosan-nucleic¢ aC|d polé Iex co sltlons
whi ch find n%9ﬂS|%§J'QD|ecé(?f'6‘h'§tY AT theie RTysicashemich! haematars, Aae ebipigical

enbod! Ment S. poBBrRATPBEL e StHEOHRAILSE @h%&%&ﬁgs Rlsetl oM iBigHA oihyieE 4

not aggregat I précipitate desp concentrati on,
stabi | ity unstepagationsi iy G}a‘use0$ldeteﬁm$s |eratiemat|s Tprsefaé’nelrefdctclnmmepwtredns of

th t | t f d. . Achi t L '
i nt &1 i ng 61 yIBIORTESH | Sy etm"rgH?@vqféE. P bsE “phapRalais | B ang

therapeut ! caaph,fadoRRiory BrEA AR 2 %ngémaﬁag%ﬁtﬁ@{&dﬂlgewstéﬁé Ngst hods

for producing c an- nuclerc aC| ol ypl exes by inline mXxing processes
that do not 1382893% ER Ratentdio.d3B30062; US Ratentdyal 5008246l &k Batent No.

non-i ncl usi on sane. Further, the n.b

stabl e pol y&%ﬁ:&sﬂt hEfeTRapEe @‘%aﬂ%@ntﬁ ais @bggg%aoﬂéﬁtg&@?ﬁﬁata ﬁeg\gé

si gni fi cant | y54d740) neaéér?dm ﬂe‘%ﬂ@ muéJ@umFBnt Wherdave @l op fpugd
that particle size and uni f rm y y be controlled by altering feedstock

vol umes for sulistidedianidg (Ght YUt altering the mxing ratio of DNA to
chitosan or substantially altering the concentrations of DNA and chitosan
in a mxing [9008]i on. Eaa?bfme:symthegtw peptides hasmecertammetiorﬁmnessmy

provi des co 05|t|ons risin drated chitos ucl ei c ,aci d, pol ypl exes.

The conposi t 89@”%%3@ '%ﬁ@% B‘ng'ﬁ r oIy Nas gy s %ﬂﬁc?%‘i’é“%ltgere}/&

pol ypl exes, hayiag i} MUGLREC i 6f wmﬁnawéfaﬂvqas%sa.chhage%b @yhtrdtie

ng/ m whereln the conposition is substantially free of precipit

pol ypI ex. peptides is their instability when administered by oral route. There are
different methods for improving enzymatic stability of a peptide. One of them

was proposed by Kolobov et al. (US 5,916,878 and US 5,744,452).
SUMMARY

[0004] The present application describes highly active peptides having
immunoregulatory properties and improved oral activity. The identified

peptides have the ability to effectively modulate the immune system of



[008] In a preferred enbodi nent, the conposition is a dispersion conprising
chitosan-nucleic acid polyplex particles. [009] In a preferred enbodi nent,
t he conpowdzb@mesa7i sotonic. I n other enmbodi nents, the eowrmabdsioz3MBy be
hypertoni c or hypotonic. [0010] In a preferred enbodi nent, the conposition
has a nucleic acid concentration of at |east about 0.6 ng/m, nore
preferably at |east about 0.75 ng/m, nore preferably at |east about 1.0
ng/mM, nore preferably at |east about 1.2 ng/m, and nost preferably at
| east about 1.5 nmg/m . [0011] In a preferred enbodipent, the conpgsition
addi t i onal | YWUeoRRS #RG@niRalsgl elaliveln lwHPses.qnd Wﬂha{'tﬁiﬁ &f BPr @ﬁﬁ%ﬁi nent ,
the aggr egati on. b Bk ROGRY that tfHIAN AR IRAR RBhYpSIKRE BFsoerif012] I a

odi ment , e conp ter

pref erred e ositlron conprises a cou ani on

concentrati | ess t han .abput .8 e .pref.er abl s _th 60
mVv nore prgagﬁ ly | %CO{WQHR’aleﬁO%SW ‘i‘ﬂ%ﬁ@sﬁfeef @r‘%}gﬁ% Iaescgdppﬁg@hﬁabout
20 mM Pref eiapdityd fldeh § QeMSurdnbfReiForAk®f pte fon. [0013] In a preferred
enbodi ment, the chitosan-nucleic acid polypl exes of the conposition have an
aver age pol ydi spersity index ("PRL)_®f _T&s¢ th about 0.5, nore
preferably | ess than about 0.4, E%%é‘%&ét@fgbly?Pess t han about 0.3, nore
preferably Igss t han about 0.2. [0014] In a preferred enbodi nent, the

pol ypl exes €h NP ratio of at |east about 2:1 , nore preferably at

| east about 5;1, nmore preferably at | east about 10:1 . nor referably at

| east about Xl!@:%ﬂ'eﬂﬁﬁér%?é‘fy&1&@%9"’ﬁ(q)@sﬁmé{biult-e%df!ﬂe.a”[j(e)lﬂ%g]’ In a
preferred enbodi nent, the pol ypl exes conprise chitosan nol ecul es having on
aver age | es¥ isheeleatsdufrora00b, mﬂmé‘lhb@e#aék)desz1-@&'&)1'):(@6\%alﬁb|éyu|t--|-20(@?d kore
preferably HFSS than about 1500, nore preferably |ess than about 1000, nore
preferably Igégnghan about 500, nore preferably |ess than about 100, nore
preferably | ess than abgut 50 gl ycosam,ne oner units.[0016] [In a

pref erred er%@cﬁ"?%ma,ceyﬁéalb’o?ﬁﬁ%pg?@? sgl)}ﬁﬁqqg%eéquogrggrq t?‘eﬁ%%f’ an aver age
nmol ecul ar wei ght of |ess than_about 500 kDa, nore preferably |ess than
about 250 kméergole ipPTEr ablyiPess than about 150 kDa, nore preferably

| ess than about 100 kDa, nore preferably | ess than about 50 kDa, nore
preferably 1[@8@6} han dban embolipaent dfdthz]disciosure; iecempountsdihasmula { he
pol ypl exes qf ng c&gposi iop have an average di aneter of |ess than about
750 nm nor aﬁr ?é? '99ﬁ'§§LFﬁan about 500 nm nore preferably | ess than
about 250 nm nore preferably |ess than about 200 nm and nost preferably

| ess than about 150 nm [0018] In a preferred enbodi ment, the conposition
consi sts essentially of chitosan-nucleic acid_pol ypl exes and an aggregation
i nhibitor. [0019] In another preferred ..@ t, the conposition consists
essentially of chitosan-nucleic acid pon-IA 2. [0020] In one aspect, the
i nvention provides nethods for q9ncentmati'g di spersions of chitosannucleic
aci d pol ypl exes. The nethods compri se ovildi g a non-concentrat ed

di spersi on of chitosannucleic #%cid po ypﬁk&e; and concentrating the

non- concentrated di spersion of Fkgsan- nucl@i c ac&d pol ypl exes usi ng
concentrating neans, preferably tangential flow fiVY4ration, to produce a
concentrated di spersion of chitosan-nucleic acid polyplexes. Preferably the
non- concentrat ed di spersion conprises an aggregation inhibitor. This
concentratinggfrpcess substantially increases the concentration of the

chi t osan- nus¥héreinaXiagdcb @pe ag slefingd [aboya paddheiséenepchamigtel ab hig Lt aed at
concentratian.qéo Il nol ecules (e.g., aggregation inhibitor) thereby
resulting in 5 oiggsition that is concentrated in chitosan-nucleic acid

| ) | f nbodi t he. trat|
conbent rai ed00FR i spa® cRESERG: TREBSUS LEPgT  ITaTey of cPAATySCRARBhst
fold, nore poafpsalIny campriaid obel 6f tnoreemipoehasadl heldiddasire 7and! &,

pharmaceutically acceptable carrier. In particular the pharmaceutical

composition is formulated for oral administration.

[0008] In another embodiment, the disclosure provides a method of

regulating the immune system and/or hemopoiesis comprising administering



nore preferably at least 8 fold, nore preferably at least 9 fold, and nost
preferably at least 10 fold. [0022] In a preferred enbodi nent, the

aggr egat iwo 2009niebiivor is a sugar, preferably sucrose. [ @®0ZR]A2008/0@203ref er red
enbodi ment, the non-concentrated dispersion of chitosan-nucleic acid

pol ypl exes conprises counter anion, preferably acetate ion, and the
concentrating neans does not selectively concentrate the counter anion. The
counter anion enrichnent is not as great as the nucleic acid enrichnment in

t he concentrated dispersion, Preferabl the concentrated di spersion has a
counter ani dff tE gfan%\%ﬂ mﬁfegﬁ %ﬁ[ﬁqt%{?ﬁm%‘ﬂ'gaﬂr}é?“ecWa’ﬁ‘of‘h&?n"lﬂoumé

non- concent r gt g Gisélé%[x?é Oy c{rPeO%ﬁL ddﬂnénprtﬁéqmn%@gg%wta 'ahr?nal is

concentration of nucleic acid e concentrated dispersion Is at
about 0.5 rrgytnmulat&d esnpgeﬂhermelhpdabf rtlmdllscmmme dn6yetgﬁndthe|rrerré)qm1m’eat abI y

t least abqut f | I,
pr ef er abl y ”emeagesgﬂau?étfr%J wga"m@ hegPehadiipe stsqietile. about 1.5

ng/ m . [0025] In a preferred , |nI|ne mxing is used to prepare
t he non- cond@ﬁp%t ed oﬁ\esén@liuéﬁddlﬂ tbﬁlpcf@%%[ﬁ diseipeire I8 Hspalf yiieesesore 0026]

In a preferr nge SPREr sL o oI of
at 1east LOPORNT, e HSEIIAR: S RGAeR) L S Pl e
| east about pﬁ*@@enﬂ_dlsoloserqomeMEekd yseadf beast nﬂj@eld:bnipdundwmh@dfﬁ‘dﬁiﬁbéy at
| east about L, nore preferably at |east about 3 L, nore preferably at

| east about ta reguigép wepwenamtem andis hemnaiesis.|as well @s@ Bse PEBNG Okt
| east about rﬁgré-c?ﬁ'{ﬁgazbs'd? the R k%urr‘égt Sé‘?ség%ér%nrtne [t tha% ﬂldfé'%?' ¢

aci d pol ypl exes o he non-concentrate ersion ave an ave

| ess t han abioumue Systent angfosfrenadpoiesies Alsd amcladiediin ﬂ1e4premh6di§c&f5ﬂr@bl y
| ess than about 0.3, nore preferably |ess than about 0.2. [0028] In a
preferred er’r%cﬂﬂern?ﬁtmortenéo'g'rﬁ’ioydgérpfnw& isglogurey 1o 1asx @smeplicament for

concentr at e‘b@'n%@ﬁé'r@@ulgt%v ejﬁ"ﬁ%'?éeggﬁ E%aﬁ) hﬁ@g)gbp%rgnabout 0.5, nore

preferably | ess than about about 0.3, nore

ol ypl oxes 1010, B Aofherctpdiciech 3*5%{?%8'%58%”@"@%%%%%%&
| east about tﬁeatu,ngnhemqproaét@r aidoydexts, |fenssxantsief M@mm lirwikaRiopy @b Sfrhlive at
| east about 15:1, nore ﬁreferabl at | east about 20:1 . [0030] In a

preferred efyiRRaRdt  MUPle o IMyalemas SBFRRIG sé/rﬁﬁh@'ésdﬁuh‘iﬁ'%cu é’fﬂ?hﬁ?é?vtl@\g on

aver age Ies ﬁgé I

preferably I Eﬂ?w}@ Qim %%%Ré%ggqéﬁ ?tl?é 8%@1 rgn{%’i{?'cﬁf%ﬁ m)re
preferably |censpridian adhinistrafify taman anirmeaf mrlﬁiéch/thb@ééf b featesl kit ofror e
preferably |ess than about 50 glucosani ne monomer units. [0031] In a

preferred ehSRHERE CQWQOHW?MH‘)@%@'S@'@%W se chitosan that has an average
nol ecul ar V\Blght of | ess than about 500 kDa, nore preferably | ess than
about 250 kEB01Hore pridfeemaessnt] discloshzen aksmiinclages IeDmsermf ®nEr efF emabd y

| ess than a k ef.erabl,y | ess .t ha

preferably ?@ﬁoc{‘ﬁ‘%ﬁ 5@83{%@0@5& (78 emdp%[ege sté?lr é%ﬁBd?ﬂHHDd % he
pol ypl exes ef usdref @ﬂemsmr@eoh@bana@ AVEE JARICHRERS re@ére' &%ﬁeaub%eﬁpout
750 nm nore preferably |ess than about 500 nm nore pref erably less than

about 250 ni® trratehgnepeietipl diseigess,t aswelbeat o ®r mmprearsdmusndsr ef gheabl y

| ess t han ag%g,jos][ﬁg f@rndsé g)?g,é%" tos§ﬁ8ﬁﬂ§ﬂ§5cid%t he i nvention provides

concentrate I Spersions (& d pol ypl exes produced by
met hods di s d her I n_one as ect i nvent i rovi de
net hods forf%%I ati n?tﬂﬁe[%ag'ﬁg?t? 9@853} HI&P&?%?% I8c g%ﬁlﬂﬁpw&ﬁes
formed by mbstogec ippasart dden Nl eero\mﬁgd defdiletl RScripfbrPN§ %Waam gt

the invention provides nethods for nodul ating chitosan-nucleic acid
pol ypl ex di HRgestood, mWQiethaélﬂ%dﬁtﬂélﬁd dQSﬁ?élptlﬁn@mil tba gpesificieamplebpds

for nodul at x zet ot ential. The nethods
i nvol ve al t‘é\}rpﬁﬁqn{i héﬁ'\%lpp%@ %P %rﬁﬁ?‘g' i‘o ML @1 GYRN BK WAYR' t o
illustration only, since various changes and modlflcatlons within the spirit and
scope of the disclosure will become apparent to those skilled in the art from
this detailed description.



produce the pol ypl exes, without altering the ratio of nucleic acid to
chitosan, or the concentration ofnucleic acid and chitosan in a m xi ng

sol uti on.wOno@/gesaferred enbodi ment, the nethods i nvol vecrmA2nes/a02087 ng of
chitosan and nucl eic acid feedstock solutions. [0035] In one aspect, the

i nvention provides pharmaceutical conpositions conprising hydrated

chi tosan-nucl ei ¢ acid pol ypl exes and having a nucleic acid concentration
greater than about 0.5 ng/m, wherein the chitosan-nucleic acid polypl exes
conprise a therapeutic _nuclei Ci nst t. 36] In a preferred
enbodi nent , Bﬁgfﬁhﬁéﬁﬁggﬁm%Eﬁ%@s@?iﬁ'ﬁ%hé&g%% | eic acid concentration
of at | east about 0.6 /m, nore preferably at |east about 0.75 ng/m,
mor e preferabIQEEiNTI'@&g about 1.0 ng/m, nore preferably at |east about
1.2 ng/mM, and nost preferably at |least about 1.5 ng/m. [0037] In a
preferred enfd@i3ent, The ferar fRaealkylabs cosarbdigreon rneans i eaightn and/or
aggregation jnhibitor. .In a preferred enbodi nent, .t he _aggregatign i nhibitor
is a sugar, B@PBPQb‘FV'Qu@?HE@%d[ gggg]ragﬁag: fPE 'P%dfr%'ﬂbBBg?rth ,c:{)rﬁgn

phar maceut i Céﬂon?soaﬁesp&iuagffy}ﬁ?t |, CHPE Progyi @ggﬁwﬁﬂlmﬁw SLhUtes Fsdoiy)

about 80 mM nore prefera ess t han about nore” preferably less
t han about 48ndidbutybr e preferably | ess than about 20 nM Preferably the
counter anion is acetate ion. [0039] In a preferred enbodi nent, the

phar maceut i cEg014gnposi Therolicving stamdard dbbretibtonsio ticke emmine acidresidues
pharmaceutical conposition may be hypertonic or hypotonic. [0040] In one
aspect, the Pif/EREH dhr%f%\ﬂuaégeaﬁpf%tfﬁéﬂo'?:oghbr@ﬁérﬂ'ﬁ YA ¥k ar g@mma

chi t osan- nuc| gj cidipplLy LSP i . €0 kSt ng. dnl h X

chi t osan ancoT Bl Bty FbCERE-BRcmE M ThntyBahdf e Rims
chi t osan- nuct|ei sh'dredesiet’l steredablehtivteyl ob the oastealt szabon @f thee particular
non-concentrated chitosan nuclei ¢ acid dispersion using TFF, to produce a

: : > atl @ g .
concent r at eda@¥nQ 8sidn- Wolessiothemwise pulisaiedxihgi ipeacsheAtistnoehihis carben is
preferred enpodi nent, TFF concentrates the dispersion by at |east 2 fold,
nore preferably at least 5 fold, nore preferably at least 6 fold, nore

preferably a st 7 | d, nor.e pref.erabl t st | d,

preferably aiod@i_st 9 igﬁdyer%dsﬂﬁgﬁa p_?gf 8¥%® I}érgﬁ\ Inégg_%'é)l% ?%Wé&”'i‘bo‘%fz] In
a preferred pahadlaTept a salt®r(ROGRR! 6fad ESMpolind o FerduRcl, whsheihitolecules
concentrated dispersion is at | east about 0.5 ng/m, nore preferably at

| east about Of 8 suijable, sotvert ayedneerporatedtin|the srysddloattics. 74 swijphle, solyerd
ferably at |east al / : t 2
brnt cand misstSArpdRaly i@l ine BBESod BRI M lifiiabs ¥ hathe?

enbodi nent, §hgepRNERN RS, dias@renntothehliee. a \bbent watarnisothec salvent, rtaki on

| ess than about 80 mM nore preferably | ess than about 60 mM nore
preferably | Bweeuais whoiied 10 ag® hygrdepref erably | ess than about 20 mv
Preferably the counter anion is acetate ion. [0044] Preferably the

concent r at ed[@016)er si oMhedepni"pexdrug” agdaiseddiarein iekeistiotanry. comnepepdnat ¢ he

ti i nhi bi t i , . 4 P, lye th
concent 1 at edod LpHendn T e Bvile B hidnCUR SAF e S the RS, o e
di spersi on meyrREIghYPEMapOUE PErmity RSTt PRédrugBREFE WEBFCRh&TH O Ghe DA NGS

[0046] Figure 1. Schenmatic drawing of a typical process block for .

manuf act ur i ngorplehensive Heseritin 6& ffPdUeP and REFAUP SIS EE | aRS2ES diy
fol |l oned by ent b On i 0 nEl guh C tigepdgaw ng
of small scaﬂ:ggi ﬁ%ﬁ'ggné ﬁMegd??)'b%'c?s}%mg/&l %ﬁs‘"grg' ﬁﬁ)&‘ﬁ%@p%ﬁgg’é gt %ﬁ free

and can bengﬁiaﬂénﬂblﬂ%@ TTEQIG%C fﬁ':ydTWSiBr éci Brugn iﬁf}d | Rgedrpg mvietalbolisen t he
syringes. Tubing is -inc pl'atinum cured sil| e, { _unctj on
shown is a YBemardndgsta sdheleachimpM; M)aﬁﬁnc&y'fﬁ* rizg%gf r&%%’ﬂﬁ r‘t?)Jcti on
i s polypropy 0 j e i ' ofp i b?R?J ikl NE
m xi ng pr oceispg&ﬁggg’pr%égécrj gﬂffcﬂ' g’ nggfg@hi K‘E‘(I)%a\ﬁé_rﬁ‘glc%%) c Aazqegt po ygf e@ub

di spersi on. Bebigrnesse Develfaprsent, €d Kzogsgakrddlaysdmmansinfdl Bandgaardh essz€8.

5, pp. 113-191 (Harwood Academic Publishers, 1991).

[0017] The term “compound(s) of the disclosure” as used herein means

compound(s) of Formuila |, and/or salts, solvates and/or prodrugs thereof.
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Tubing dianeter is 0.48 cm (3/1 6-inch). Punp flow rates are indicated for
a 2:1 DNAxhitosan volunme m xing ratio. [0049] Figure 4. Schematic draw ng
of TFF comoentwmsiion process. [0050] Figure 5. G aph of pPCm/CA2008(1)02037
transfection results for polyplex produced by m d-scal e process and m xed
at different rates. [0051] Figure 6. Graph of stability at roomtenperature
for polyplexes prepared by small-scale mxing with 10% sucrose and fast
TFF. [0052] Figure 7. Graph showi ng effects of altering volune of

feedst ocks of DNA and chitosan on pol ypl ex dianmeter and PDI. Controlling
the vol ume r HQ18]cont r dhe frIm i‘pharmsaceuticeliypacaeptakie salt mesns i8ad aci

"G t osan- nubraiBR sl St oe dfiasatdaion ESKane EeLEBRp e i the

particl es" ofreafrabytdfenimia. meant a conplex conprising a plurality of
chi t osan nol ecul es (each a poI ymer of glucosam ne nononers) and a plurality

of nucl ei ¢ agjghgqol ecu HORATAEAREEN? doBEbtife URIA RGN saltndstdi ng

chi t osan vvit at ached |ga Derivatives be understood to include
t he broad caUegd)rt)erefn mamsanybasedoplol 9Iganic quninorganig sall aif eany pase
nodi fied N acet cosam ne and/ or . as we S

chi t osan- bas%ﬂ"‘éBPVﬂg)rfgh‘? ﬂ&?ﬂ'?ﬁ%’ﬁt?rnﬁnﬁgﬂﬁ "‘ﬁﬁf"f'sg'aéﬁs E?%{'Et?é’&W%urBfSn%f

moi eties. Defdes afs'cbb%%ré‘ﬂ?atffbﬁﬁlﬁf‘éélﬁ RffRsh 98It g fbeéRé@l@lé)fcanmng
hydroxyl group or the am ne group of gl ucosam ne. anpl es of chitosan
derivatives anh:asjdeamimotgm ndiiusltnahveedortga,mct xacwbt wirlcht fmm:aurtaldsmlts
PEGy| at ed chj t th| at e hi tosan cto ated chi tosan yI at ed
chi tosan, PEN BVQ'E ?W@éqpr Q}J%y n%fa‘%hé’apﬁﬂ”? 8§ aﬁr‘@fﬁ #aci d
modi fied chi H?e‘iél”sal?é“@ubﬁeaé 'slSGrun'FQﬁorf\éH)Idﬂégerﬁ Qﬁﬂbp’h@s@ﬁat@haﬁ@sﬂﬂassmm

derivatives, see, for exanple, pp.6 Non-viral Gene Therapy'

K Taira, K Kydwgea, sdifatei i Hﬂuaﬁanwm@am an}flﬁ ithifeforwe suitapla ciafts, inghs,

vol . 52 ( 23 orip, UapahaSueRttonF okt 3R Syl dngh VB Rt

(2004) 77-935,¢8RRAg |6t§nesealmaﬂ&elnﬁlanc RURBAGE cieE 9B Coric, ONbleds abengdiyer s
refers to the wei ght average mol ecul ar wei ght [0055] By "counter anion" is

meant an ani pheoypaglic ainamisandosalisylic acidsepawiallcrs silfdnicacidasyel ashit osan

foosei oni t oliens Bath AL AR a s ERiEgHe, TR B o PhE Bk o
30 March 2003re Wi, iahdesubhesatsyeisicinraiveatei diated, Bolvated or substartillyby
reference. Chitosan derivatives may al so be used, including chi t(&pgthe

derivatives ephpdrosisrigrm. | inggenerabitee @ciq édémPnGﬁltﬁd%féheNi%‘i‘%‘?W

chi L 0san- nucHBEIsHEF are BT Hoc R I wEREraNd vallgus IYEIHRLAE ol ivents,

chi t osan- nUCbﬁnge%érdll;D@bmrts&@& h‘@meroﬂeibmgl ointssinacempadsbry tazdheleriltereat ed
i n chitosannucl el ¢ acid_pol ypl exes, having a nucleic acid concentr at

great er t hanbapederass Tr’f’g?/ selectior of i FPPIoRTIRE Sall IS wawhiq ane sk |nof
pol ypl ex pr emeonatsy{az ﬁgttﬁ?h%%ﬂgonpos c%utlcélisizb%tcegﬁ % \d Yadi eé'ddn?érn pé%ﬂtlépléagl os

precipitate ron | essen ree om partl

that can be ekakitegdarenuyesufdr éxemplet nmrthe[leﬁﬁﬁbnlmf thepcefnpoueds of the
enbodi nent, the chitosan- nucl ei ¢ aci d pol ypl ex con‘?om tion has .a mtlcl eic

aci d concent ABCIONIref or |RRRBIYoHSD. @ ngPh SURBTESHHefSANNBISORt 1P edbt
about 0.75 n?ﬁg?ma%t?cagggfc%ﬁgb)’e g%,dla%gm;org%gqﬁt 1mg/ M, nore preferably at

| east about nost pr east about 1.5 my/m. In a

pref erred embaghEent . g, GPISH AR ECSNPSHASBld YabkeRloR TS o

nucl ei ¢ aci d!
used herein means any non-toxic organic or inorganic base addition salt of

any acid compound of the disclosure, or any of its intermediates. Acidic
compounds of the disclosure that form a basic addition salt include, for
example, those comprising a carboxylic acid group. lllustrative inorganic
bases which form suitable salts include lithium, sodium, potassium, calcium,

magnesium or barium hydroxide. lllustrative organic bases which form
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[0060] In a preferred enbodi nent, the chitosan-nucleic acid polyplex
conpositions are dispersions. In a preferred enbodi nent, the dispersion is
i sot oni c.wOehewss21g i sotonicity, while maintaini ng pol ypCeExcAab@morisry, is
hi ghly desirable in fornul ati ng pharmaceuti cal conpositions, and these
preferred conpositions are well suited to pharmaceutical fornulation and

t herapeutic applications. [0061] In other enbodi nents, the conposition nmay
be hypertonic or hypotonic. [0062] In a preferred enbodi nent, the

hi t - | ei i | ypl ex. |t ddi ti gnal | g
2001 egat | on PHEARE (S5its MO8 RIRBEEs BlFchRi o ATBMATS JFaaifoAM AT EUGAAS: al | y
or compl et el i PARKFh XSSP bOE M AETRTGRRE ot A BN The

provi des for concentrdting chitosan-n el ¢ acid pol ypl exes
concent r at i ngeleetors of theetipp@ipriate balb isghnaowe to seperbon akiledtinahe farbwOther

filtration ("TFF!). A highl referred aggr tion inhibitor is sucrose,

t hough ot her n%@'@*‘@@'&?%’#ﬁ‘?@”ﬁi%ﬁ% able g)@é% %‘i‘%ﬁ?'ﬁéﬁlt%u@rz% gS@ql,afprg,xg Habl e
of reducing - ; 1Rt @ ICHi t&of Yborat f
concentrati n@%hl)é?%ggﬁ-eﬁﬁdgl t@?cﬁe@?@rgdéfggwgcxggeﬁgy €geouseé).ra I(E)xr% USF'egr o?r

ot her aggr egsuithseyLemhcbnvension tocd pharmaceutisally acteptabiet acid additionedadl. ose,

gl ycerol, fructose, glucose, and other reducing and non-reduci ng sugars.
[0063] In a [oo2Mgrred Fhbadimentherdpeuticalyesfidotios anmbutl t‘effecthaampunt”

sucrose. The concentration of sucrose in the chitosan-nucleic acid polyplex
di spersi on i @r prevlicignt pninteeha Hespount, eliheyesent diecigatre i3 quantity
preferably t . tradl . Vi f J.Sat ani

Compos t1 on, STOGER e CxBhiRERETo e aiTal, ThoiBBinke & Bifimal, for
preferabl y hexaapheauhuman egffect behefioiy pdredesired. redattsr dmclgding clinieal

preferred enbodi ment, the chitosan-nucleic gcid pol g; | exes OJ th
conposi ti on FRBMESaaNG\RSHSGTAGE GB‘?%Y%%@%‘P? VrisygeR '%‘t%Sf@tP. qpﬁf@ﬁ upon
especi al | ' t e Chi n- j i

G Spor oi on ny Sohfr GRRCEE s RgLAbBRERT EUCLEPRE 1 IRy KRIR of

about 0.4, nmgigirgf ehabinymuess system adrohendpdjesior & [ efreraaboyntl @f sthehan
about 0.2. [0065] The chitosan-nucl eic acid t?qlrﬁgl exes argégref er abl

subst ant i al | goRPEENG Syfficientforarhieuspié Bk % CpMAaked 4 tReERRR , a
conposi tion - [ [ UTRoRe Wﬁ] _ [ SBf ign gRAMGr age
di anet er by ?égagﬂ%]gﬂm%%% rr@re ;gllroéf gfr ably Ss toilgﬂ%%od‘?/ﬁélﬁlﬁre Sng erably
| ess than 258emabundahthemresantudisclosures thaiuvidl, camespopdebesidil gn lamowolr s,

ferably 24 hqurs, ferably 48 h 0066] Th
Chi t oS- nuchdl e REpRIYRR cwBEN oV T lBr BTy e Pan 9990 904 %ol o

under cool edc&ﬁﬁpehhap ‘ Sh%nﬁa@éﬁﬁcﬁl 16 GIBReAI tRNtoutd SOBEAMMILIratlonf tHehe

invention conprises polyplexes that increase in average dianeter by |ess
than 100% ntype of diseasdloy diswdet,Hhr idontitymfrtbemubiestay Hostdaring Hegated o, at

2-8 d Cel sj f 6 h - ef ly .12 . f bl
Z nouds s Cronad Shetice dit e thelasas FaflitaY HREine B i e B rDlEL A ' Y
pol ypl exes Oj\|ge0H308dd ABFeiAT 8 ‘%&EBééﬂi&%%i@@térﬁbbﬁt” Gz cohpupdusier

freeze-thaw conditions. In a preferred enbodi ment, a conposition of the
i nvention cother pesenpalisgidsneds tamaamonitt adieh regulatasathe AMBesYsSM| &ss

room t erper aREPERPETS Rl &5 ASILTBIEY dasycab FoHams!JhcansLhEBLER) 24
hours, more pombarabty adsbr@ur Asf eéfire RerdimaavttigrapeiticagreffdctivéarhountS0

degrees Celsius . [0068] The chitosan-nucleic_acid, pol yg exes conprise a
nucl ei ¢ aci dot@npemertndnef the: resdrdiseiRpeitesft readityudrrarmined PYoPne nef

oresent | veRidal Ml bFRIBA G Gl PoRege ot er bonde, al tnough i

I
sone cases nuc a anal ogs are i nclude

backb dificati . i et.jes i
vart oty of plfiAdes ™ elny' &t AriBBaflerto, & hETesLARER’ Heitl® SRRt ofcRei o
aci ds cont enph@abetnd ¥ heepidiene dYQddSLﬁ@%h%E@Sﬁ)rﬁaéﬂﬁmr@Gm Itp aslslitt 0.an,

m xtures of naturally occurring nucleic acids, anal ogs, and both can be
made. The nurigdkg badydweighy. bEhsiskijled artisandwil apprgsiae ¢hat caraid fagtors

contain port fn?lﬂ%ngé tr?eo tdgsé\jgoéJ l?'ec?ui?eté %ngﬁgctﬂlrelf jtrgg{ &n Satnrir%gPSHd these factors

include, but are not limited to, the severity of the disease or disorder, previous




sequence. Nucleic acids include but are not limted to DNA, RNA and hybrids
where the nucleic acid contains any conbinati on of deoxyribo- and

ri bo- nuclwotzn@aws2iand any conbi nation of bases, i ncl udi rgTIA2008/002@dENI NE,

t hym ne, cytosine, guanine, inosine, xathanine hypoxathanine,

i socytosine,isoguanine, etc. Nucleic acids include DNA in any form RNA in
any form including triplex, duplex or single-stranded, anti-sense, siRNA
ri bozymes, deoxyri bozynes, pol ynucl eotides, oligonucleotides, chinmeras, and

derivatives thereof. [0069] |n, ong enbodi nent . .the nucleic i d conponent
Corpr 1 ses-a YREMS e Seiral bR Amorlenas o the SHRCL A0, Bhet JERee

t herapeutic nt.Whi ch are RNA nol ecul es capabl e of exerting a therapeutic
effect in a manmalian cell. Therapeutic RNAs include antisense RNAs,

si RNAs, shor frpin WA@ ng « MBS i r i =\ i ds

i ncl ude nucl Ifgioc?gllci ds 1 ntre?\\aégdgt geéor mtt ?’fg: exerr}t]o-é}gc'%p@g% °gra§té‘g{|"ﬁ"aﬁ‘(‘ﬁﬁi ng
nucl ei c_aci ds therabeatically, effenigrarnoaynestheacsmpomnd ofitice pedsene distiesurees.

[ 0070] Therapeutic nucleic acids. also include nuc]eic acids encoding

t her apeut i ¢ gRsisenal & sNaleli sYNEstEAtON o ABerativeln gopwsiseugssered Py nes;
anti sense or : Ie[ggp : h ; larkn @
preferred err?ﬁd‘g?ﬁtﬁﬁlﬁ? the %ﬁ%‘ﬁ@legqéce:i %@gﬁ%ﬁé‘(gﬁ#ﬁ gggngéﬁggéﬁglstci]%?‘g%ead% iC
nucl ei ¢ aci dadroimstersat at Téwstt hreveapeweek. ndowever, dni ahatbers embaidimenta thecl ei ¢
acid construct capabl e of exertin utjc effect. Therape

a therape ut i
nucl ei ¢ aci CCYBAYNG(SY §r€hﬁ9”%§§9rr$§§3 s erectiEomahavd ear e REF )&‘ﬁ@%ttpc
proteins, as I |G | t ipt Arefinfe
t herapeutic ?m.f"ﬁ?ttﬁ‘g%??ﬂﬁ@ %ﬁlﬂﬁ\{% 'gﬁé ﬁpmlﬁf%g{dé@%}f‘g f(g? exenrtti ng
a t her apeut i peridd depends anreavandty aof faetors, slichrapthe sevaritiAof it Hisgase or

anti sense RNAs, si , short hairpin ,and enzymati ... Therapeutic
nucl ei ¢ aci d%'s‘?rﬁf@r% %S of Jh%cﬁf%r‘it'ng%&QBC?Btr?Qﬂ'T\;\WIdi ﬁ]egg%ﬁ\ﬁ'%@ultgg,
protei n bindj i i it R i I

nucl eoti de drr% e%ﬁm@ %f?ﬁérkﬁz%se%dtti C nﬂ%ﬁgi gﬁgéﬁ% ﬁ@éﬁ eqﬂz‘%{wt gtr@cllf%lg?
geneti c t herlapyappresiated hatither eftguitisie edesageoof etileacomponndf usech foeftbet i ve

t te f | ack of particul d b '
Phor apeut | ¢ BFOBURR. OAPPRINGABUTEY DEIGSE . QEIUTRRPeDIcls' 1 A SE Bssi on

of an endogengus,aenfeatthdnt BraprRIBHyfax! FE§inte AChEnHBY IRNGOSRAkésul aRd

portion of a translation product, and may function by reconbining with DNA
al ready pr eslmetome appaeént, by stanelayd diagrastiacpasaye fkowry in B aftonlinogomegene.
It may al so encode a portion of .a Frotein .an(f exert its effect by virtue of
co- suppr essi 'BRAECES Hﬁﬁ@'cp?%l?éstt.rat Ch 13 "Bt r ed enbodi nent, the

t herapeutic nucleic acid is selected from hhose di sgl_o ed in US S N.

11/ 694, 852. [08@#d] | n Aspsefdiaretn. @MRR Welunderio |"§/§Iee§65 tﬁ?ﬁﬁﬁf‘ée's
chi t osan nol i u 0; e prefiesiabl y
| ess than abﬁj%%%?ﬂ%&ge&%ﬁ‘@@ gﬁ]yéﬁlﬁﬁséfﬁgﬁﬁgﬁo%tﬁﬁg’ogjd%ﬁg %@e‘ elr ably
| ess t han abesgultd.00Benefivial @r désirexblcinicalssesuttarinalodet bib@re mot dinpitest &r,abl y

| ess than about 100, nore preferably | ess than about SONgslbucosan‘i nonomner

n
uni ts. [0073leviption, & AMELOTaiBRdiHe e 1He POIS pPERRY nBFig%nq}ﬁ?‘?%san
t hat has an i i gh | B SSi 800 ok f laf | ess
t han about Zﬁgﬁﬁ%gﬁe\ﬁgr(g %)rdgbgrcgb?@é??;se?ﬁg%egb@gf D?)Stowellé)%dmr%r ga@é’ d
pref erabl y |dissaseharpraventingl 0spredd, ofiodisegsef edalbyy drestowingn cibdisease kDa,
nor e preferablé | ess than .ab(%.ut 25 Iéﬁa.t.éom h?l n,. a ref%‘ired gnbodi nent ,
the pol ypl ex¥SUETSHIoN: RRRIBEIONAT PRTRIGR AL the Giserssnatale: 8Rd)'§LUSyiRn’ 750
nm nore pr e@m&ﬁéwpbﬂm drhytalpORheRer NiitectbRY oF alidetéqtablet haTreal@eht’250
nm nore preferably | ess than about 200 nm and nost preferably | ess than

about 150 nnalspODBBNS| pradergieabydivivehtas cREREed oloagxpeetednsntvivahaif enain
aver age nol ecul ar i et ween 3kDa and 25CkDa. [0076] In one enbodi nent,
t he chi tosanr%ESM%g@% ve an average nol ecul ar wei ght greater than

[0025] “Palliating” a disease or disorder means that the extent and/or
undesirable clinical manifestations of a disorder or a disease state are
lessened and/or time course of the progression is slowed or lengthened, as

compared to not treating the disorder.
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or equal to 25CkDa. [0077] In one enbodi nent, the chitosan conponents have
an average nol ecul ar weight | ess than or equal to 3kDa. [0078] In one
enbodi menwQ 200966117t osan- nucl ei ¢ aci d pol ypl exes have amrCHdA20@tt0z03bet ween
about 2:1 and about 100:1, nore preferably about 5:1 and about 90:1, nore
preferably about 10:1 and about 90:1. [0079] In one enbodi nent, the

chi tosan-nucl eic acid pol ypl exes have an N.P ratio greater than or equal to
90:1. [0080] In one enbodi ment, the chitosan-nucleic acid pol ypl exes have

an N:P ratio | ess than_or equal to 10: 1. [0081] In one enbodi nent, the
chi t osan- nucl982€] aci d EBW@'I@XBEGVIWQMHV aROPRYEXE T 8T sYeeRYMaheripwasn

+307V and +5®gé ;S 5 LORBRLHLE mn@néar}‘ggdb%baphﬁ/t of a patient,

chi t osan- nucleic aC|3 pl éxés have an average zZet'a pote

or equal to b&omvingt aﬁlvq&éﬂ (WltHS an 08thel system elmbmbrrrand/ortdnmemopme&s

chi tosan-nucl eic acid olyglexes have an avera%e zeta potential greater

t han or equaqi's@ eronmAantestingia Hmeton) geseniated thaewWithhodi ment, t he
chitosan-nucl ei ¢ aci d pol ypl exes have an average di aneter |ess than 225nm
[ 0085] In on®08&bodi 8 usedeheriein, o'adminigtared coaterappwingpLislye neange that

the. conpos: (1h SRR o edunfifRote At vl SERLu Fels RaPdo.
and nost  pr edigloydally baitveein meoshinthl atane sedttinge S THOBRAL detafl9aof the

enbodi ment, the conposition has a pH greater than or equal to 6.5. [0088]
I'n one enbochdreinistraties wdlntﬂﬁmrtd on thapharmEacpissties gh the twe satbstances in

deor e of - debEePTIENEanoh PRt PMERaA a5 Fabivle o PARUBRIHRCRREr ®
than about THfhstamdee Witfrer 2l yhdlireatstr ddmimisttioh 8606 thepr etheref #r ahby
greater than about 85% nore preferably greater than about 90% nore

preferably gﬂwmcoﬂ(mlcab@ﬁ@t soitgbleandPefgns [mfeswitaite ydasing é@gtmw/oarFoogo]

I n one enbodi S c e of
deacetyl ati orﬁn}agégoe Eﬁﬁ S(ﬁll e@qﬁigtlhgo%r?73!!%%%{@%5%#8?@%?*@%@?H r e%'U%nga?%fggrent
t he conposi taren aAisiiEred esasstantadllyy sioduiihebasign-irclvithia  atnetepobl/ elaekes
and an aggrigtatl on inhibitor. Such conposition mi?gbl ncl ude counter anion

and ot her ex@Npr.«itis a Engle, cw%@&thqt GoTErisen boHysURStAPERS er r ed

embodi ment, the conposition consists essentially of chitosan-nucleic acid
pol ypl exes. [9028] corrpo'EDt medulaie” antngtien o6 @stivity, aﬁﬂ%\na&mmneeresponse
exci pi ents,

| |
The Phi T oenrinHemediioigsRa s o, aratos dn8nBEREE & atithyolbeh Sofibared ™
U S. S. N 11/ §B4nGied  sdnddbhdiMehB edee ffd?raﬁlé@ﬁ@iilbﬁrbr[&@ﬁﬁietémoﬁmltér@fsﬁfdrw

enbodi nent, a high concentration ch |?osan nucl ei ¢ acid pol ypl ex conposition
of the i nverﬂlt&mailmlp,raﬁjmuatqﬂ tcomnaher eenditions.non- concent r at ed di spersi on
of chitosan-nucleic acid pol ypl exes. [0096] A non-concentrated

chi t osan- nucfioere] aci d lﬁehm@MeSBWDOSIhémopows&a‘ ds atlley foamatiomuof esedlubasi d
concentration | ess than .5 mg/m . [0097] The non-concentrated di spersion
of chit osan-GRiBP@NtECi d poI ypl exes is preferably prepared

[0030] The term “animal”, as used herein includes all members of the
animal kingdom, especially mammals, including human. The subject or

patient is suitably a human.

[0031] The term “a cell” as used herein includes a plurality of cells.
Administering a compound to a cell includes in vivo, ex vivo and in vitro

treatment.

[0032] In understanding the scope of the present disclosure, the term
"comprising" and its derivatives, as used herein, are intended to be open
ended terms that specify the presence of the stated features, elements,

components, groups, integers, and/or steps, but do not exclude the presence
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by inline m xing, though other nmethods, such as form ng a m xing solution
by dripping nucleic acid or chitosan solution into the other nmay be used.
However, wol2oevesiizi ng provi des for the preparation of a&cirarageoswotasme of
honbgeneous chitosan-nucl ei c aci d pol ypl exes, preferably having an average
PDI, preferably less than 0.5, nore preferably |ess than about 0.4, nore
preferably |l ess than about 0.3, nore preferably | ess than about 0.2. [0098]
In-line mxing is a well-known process whereby two (or nore) fluid streans
are brought together into fal single stream In-Iin? m Xing i.s,_exe Ii{qied
bel ow. For aefdPthesrlstaiedciesdies. SIEMaNiSn EOMRANGYTS eTOUPS, IIIRART andigrs

6, 251, 599 a f i i i kN in
ts onti ety BHST ope aRagT R ISSLaPR Y R hAARg S R o B
dynanm ¢ mi xethe temyspbéncladitg” s'halingd eindethelredetivatives)  FiralkyatasohsRol degree
conpl exes forned by the presen} nethods., Accordipgly, in preferred

embodi ment s #ch ﬁ%yﬁv%%taﬁ¥'alfy(§v2@ﬁqtﬁﬂ?nanPPHéOWQFeﬁlj P8 L@gﬁeh%e{rhggﬁaq fAle use
of _such mi Xerre%sBRQl%lQOa‘méUnf BPdQ\?isﬁ&ﬁ‘bf tHYY RYIRIY tdrATOGEN Hidlt the @Md idsuitat | on
("TFF") is the preferred neans for concentrating a non-concentrated

di spersi on o rdti sigsificamilc ceanged.i Thess {grmsxekdegreeTsifowddreacposifued as

cerm - por moaDNE b AaABVRIPY BT East asre AR BROTSRIAT fet i dBv aie 0
force a por t},00afothe il idhdiobs thasusRTDRRRRedDl ecul es that are

smal | er than ane pores are transport ough the menbrane pores
and col |l ecte r L I s include but are not limted
to salts, i oﬂ‘s@@Eﬁﬁgsdoﬁiﬁﬁgﬁp@gggﬁati ves. Mol ecular entities that
are too large to_pass through t mepbr ane pores, .i.ncl udin he . .

chi t osan- nucld®33l aci d b&P %ng]ir,l% '?J‘grt“%\‘iﬂﬁe GAMPHRING, Pe&ﬁgaﬁﬂ&am&iﬁ%‘{n at ed
as retentate ' I Fbgﬁﬁ' ' I &8s advagowndf ol d,
the result b@%bﬁgﬁygﬁfjvgwﬁé@en rrgPe p%?%h ceg%r |SIB§$Isé| on. In a (f)r?eferred
enbodi ment, b abiigty whernthendoredspobnpaigypértidedearpprisingrihe snéreatammeon L-
[00101] In a preferred enbodi nent, a non-c?nfen r at eg chi,}o%r@nﬂ_(&:elr el < acid
pol ypl ex di speddiopHc @sidr fryrtorhag,gad NG, ASHWYAMINENs geryuater e 81§ Oh¥d

bel ow, it Wal(s)qutt und that sucrose is an aggregation inhibitor that prevents
aggregati on %’arti cles during the concentration process. Additionally,

sucrose is aj effective cr .ot an d g r r n,p

di spersi ons wq%}‘?EDNA cg‘ﬁﬁ(é')r‘/ﬁrf%Y’i §ﬁ%01ptr%%egﬂt dig&%g{]r@ é{{r‘]é u@%sﬁt %i %Fﬁ?ogfédt o]
15% sucrose gsiacildhdf 4 86mpBuh@ ofthd Eaghuld Imonth. [00102] The use of TFF
to concentrate non-concentrated chitosan-nucleic acid polyplexes is
exenplified below [001 03] Al terj(_r[gy_@ki,_t-pplgafn- Nugj ei ¢ Acid Pol ypl ex
Properties by Manipul ati ng Feedstock Vol une [00104] It has been
surprisingly Lound that the properties of chitosan-nucleic acid polypl exes
fornmed by m WPREF'"Rucl ei ¢ acid and chitosan can be nodul ated while

mai ntai ning a substantiall onst an Lt osan: nycl eic acid, ratio and

mai ntai ni ng & '§§B§C§ﬁf{ fram %]/’ dm%'%g]n%:(ﬁ?éi' kﬂon IILQH aﬂgéﬁﬁ@hi t osan and

nucleic acid. In ?articul ar, it has been found thﬁl(} Eé al%gri ng t he vol unme
ratio of chiYdsaelented fiom &k, NekdNH saalkyb NEoralkybizr-alnd), frbpdandds of

resul t ant pop%p%{_gcres formed by m xing the two solutions may be altered.

[ 00105] Accordi y, in one aspect, the invention provides nethods for

T xi g chit oda PhARALE el 2t BRI S AHE, soVBLe Al BFgd RS figrecfy o™ Y
i nvention provi des net s fqr_nodul ati ng chitosan-nucl ei c acid pol ypl ex
di aneter. | nWHEHR rsﬁéq '5e15m Hi(?fgﬁirfp-t he invention provides nethods for

nodul ating chitosan-nucleic acid polyplex zeta potential. Th t hod
i nvol ve al t efQ0%Plt he vin aﬁte’BPo@'mqrﬁéﬁh%P'sﬁ Ué?vct?‘gc?cﬁﬂg%‘l”ﬂffp OUEH% ko

produce the W Substantially altering the ratio of nucleic
acid to chi tﬁggﬁﬁéof&ﬂtg ﬁ’én&ﬁn%}e'



concentration of nucleic acid and chitosan in a mxing solution. In a
preferred enbodi nent, the nethods involve inline mxing of chitosan and
nucl ei ¢ awododwweErock sol utions. [001 06] Powder ed For mulratazerszfo23107] The
chi tosan-nucl eic acid pol ypl ex conpositions of the invention include
powders. In a preferred enbodi nent, the invention provides a dry powder

chi tosan-nucl eic acid pol ypl ex conposition. In a preferred enbodi nent, the
dry powder chitosan-nucleic acid polyplex conmposition is produced through
t he dehydration of a chitosan-nucleic acid palyplex dispersion of the
invention. [001 08] Methods of Use [00108j ddition to therapeutic
applications, the present invention is geQer useful whenever
stabilization of nucleic acid is,desirea agd i ncreased concentration of
nucleic acid is desired (for exagpl joncryeased transfection
efficiency). In a laboratory s&tting, “th@l sthbility of nucleic acid is

i nportant whenever procedures ar i ng perf@rned i ch conpron se the
structural integrity and functionhal 'ty of nucleic id. [001 10]

Phar maceuti cal Fornul ations [001 11] The present invention also provides
"pharmaceutical ly acceptable" or "physiologically acceptable” formulations
conpri sing chitosan-nucl eic acid pol ypl ex conpositions of the invention.
Such f or nul atheret Xando¥ ase@isrdefinedadbove andibetstereochbmistty ah® isrldand @b
practice treatnent methods. [00112] As used herein, the terns

"phar maceuti c&l %”&cceptable" and "physiol ogically acceptable” refer to
carriers, diluents, excipients and the |ljke that can_be adm nistered to a

subj ect, prdP@38bly wilPhat embediieemlgobbesdisglosHifierss sewsted ffistie. g. |

nausea, abditidyply Pai Ney, NEAARCAES 1nELkother %H%bd%%ﬂ?ro@tth?rtﬁséleéure, Y is

adm ni stration ‘i nctude Sterlile aqueous or non-aqueous solutions,
suspensi ons sefguled fohs O d.-LEO@bH3]-lI@har maceuti cal formul ati ons can be nade
fromcarriers, diluents, excipients, solvents, dispersion nmedia, coatings,

anti bacteri ghogrp ant ijhuadrirthag ethBedinei Odf theliibolxine Pthe toded AWHA Bf
agents, and the like, conpatible with adm nistration to a subbect. Such

f or mul at i onFEMIDEicBitiRepiise sothativigreX i selacted Fomihdeut ddlje ok hpEil e

(hard or sof i , i r ul stal i on,
Syrup or ol 1%l SSeEHSE AR OB Wr NhcP R an- N e e AELFARY) pBUWERE o

ot her addi t i} RSsels@teddtsia HEC patistahd G(@)Osxaikpl, & isarldoted frobh Hseu and
anti-oxidants, chelating agents, and inert gases and the like. [00114] A
phar maceut i dalleformul ation can be formulated to be conpatible with its

i ntended route of admi nistration. For exanple, for oral admnistration, a
conposi ti on [0838be i ndorgroembedimentrofdlie disickosuse dhe apsriebund st ¢fd-arorua bf
tabl ets, traches ?r apsules, e.g., gelatin capsules. Pharmaceutically
conpati bl e tf’\rﬂ&?lﬁf %%ﬁﬁﬁ%, and/ or adjuvant materials can be included in
oral formulations Thf La‘al e ‘S-l" pills, capsules, troches and the |like can
contain any ek ly- rﬁg(g ngredi ents, or conpounds of a simlar nature:
a binder such as mcrocrystalline cellulose, gumtragacanth or gelatin; an
exci pi ent sith-aSleDalgrldle-Ohtit ose, a disintegrating agent such as alginic
acid, Prinogel, or corn starch; a |ubricant such as magnesi um stearate or
Sterotes; aHLiydan-LsTph -#eadH!t oi dal silicon dioxide; a sweetening agent
such as sucrose or saccharin; or a flavoring agent such as pepperm nt,

met hyl sali gyl atey-| QLGIl-BVRpLOA: ah§0115] Fornul ations can al so include
carriers to protect the conposition against rapid degradation or

?LLF‘ggf‘};"?Rb%ﬁﬁ‘eéfﬁﬁa%?%y%%élﬁa@b&%%af‘%fs%ﬁ'aﬁé% %6@&&845@@?'39%% F'r "examl e, a
2l one, ot i 100&Tb! nat iBmr R SaesimetR, Pec ERRrdyLr REEREt ASHRSUIS or i es
and ot her recHald-y-GEOTRLOH, BPL&AIOEONLERS bOHDAIE therebflose admi ni strabl e by
enerma) are al so contenplated. Further regarding rectal delivery, see, for

exanpl e, SOT@OE(S] al ., All of the compounds of Formula | have at least two asymmetric

centers therefore, they may exist as diastereomers. It is to be understood that

all such isomers and mixtures thereof in any proportion are encompassed

within the scope of the present disclosure. Compounds of the present
10



Mucosal drug delivery: nenbranes, nethodol ogies, and applications, Crit.
Rev. Ther. Drug. Carrier Syst., 21:195-256, 2004; Warl ey, Recent progress
i n prot eiwoana/geepati de delivery by noni nvasive routes, ECITICA2Rs8w0020Bher .
Drug. Carrier Syst., 8:331-394, 1991. [00117] Additional pharnaceuti cal
fornmul ati ons appropriate for admnistration are known in the art and are
applicable in the nethods and conpositions of the invention (see, e.g.,
Rem ngt on' s Pharmaceuti cal Sciences (1990) 18th ed., Mack Publishing Co.,
Easton, Pa.; The Merck I ndex (1996) 12th ed., Merck Publishing G oup,

Whi t ehouse, N.J.; and Pharnmaceutical Principles of Solid Dosage Forns,
Technoni ¢ Pudilsctolsumgcmtajnimgmsymraetdaaﬂsesubﬂﬁuted(a‘@m pre [roopticedly active
Adm ni stration [00119] Any istration routes are

d
bl 6 andot FRCaTE oansy 195 yie I KBRRE, Rl thRCa o 16 prSBark Sl Shtvene

target tissuRmaykubees, b)erﬂéé’cﬂgﬁcﬁk‘?%f neaBAHIsaRll EHlidIbaids@iebiifie, racdniet er s
and other articles may be used for adm nistration. [00120] The doses or

ef}‘ectl ve alpomst "areor withisattheg scapebj elct thig elrweetlenabuylegaf fthei epeciie
measurabl o oHE eﬁ?ﬁﬁ@ﬁ{%%éia%ww (A5 SR REIAr 1 i bi ¢ ng a
oS act or yTb MBSHEDBHRE PrEARNE.EEE FOMIEANIS biF SHelpBchaRTRE *

treatabl e by expressing a therapeutic nucleic acid in target tissue, the
anount of t hi04ddutic %\ammpﬁ@m@ﬁoaﬁtih@ gisstosure Aredppared byrshestieale a

condi i on ard e sasnE B adWR b EEneBTfY 9" REEFEr R o8Pl
skilled artigiease dpmhepisi (MarrifsRUNBE4W) | IAMH e ERsinUPRSs3d1 e85 2rMdpt218%) or
treated, the therapeutic effect desired, as well as the individual subject

(e.g., the bywabesisdni hemogeneus soluiensiigubenweybntRB7, Mgthodst ef Proamie
effective aggg%n %3{1 etae ES G4k hn%l b¥5r|‘r%aaq[ "ﬂﬁ’e%@l gyﬁ%@hym ol ogi cal

ef fects. eri nary app I'cat’i ons "are’al so cbn ted by the

pr esent |nve Acc n i n_one enbodi the inyention pro |des
et hods of - (04T g nomaRaRERY Hisal STRTERN o0 dheePRaeY LrePrw. dh

chi t osan- bas tthe! Eorgdul isnyaheside n mqadmgl ifReneed
of treat rrent@&nggggcg?ﬁopg %Adnl#%r@t rsa#gn 001%%W%%g%%§n%u%ds 0 ¢ tHe

i nvention rragepiéieadiralmbegmrmg withithe C—terrmmaldafntmpgmdt Tbe pfa9e$31wmves

Comost 41 onsTarrRb PGB R i RRE SP et MRRIE 6B S ARl Ad A

gastroi nt estégiat, Usimfthe Mo bf fstiveLéabisofsd e ﬁn@mcﬁj Bpmmhglanh drides,
adni nistration include solid fornulations such as tablets, capsul es

contai ni ng peyitabtursings t-Putylaxysarbeonyhaiueras thecamingerrote HingLEPHE:
liquid-filled), chews, mnultiand nano-particul ates, gels, films, ovules, and
sprays. [00]{1’)10]431i qui d @ suitadile mbddirrietmdetheunpthm mslvasdhatbloolsingsgfr ups

d el d f I d b h 1 tut f
ol d. ' [00128F e CatBLabEns G arbrer s CoNRSoAtE aiinacgraenich ©
Exanpl es of éi*eamﬁvﬁgfarﬁa%tldﬁufhlngqﬁe tﬂéasstsuﬁablal Méelhﬁ gerslhHikn

P'ose

car boxymet hyl cel l ul ose, cal ci Um carboxymnet h | ul os cr oscar nme
sodi um cr osipow pesos, Slpbicym el ayr Foirieanple, rmsh%bleeiarm)dsblockmg agent

1 tal.l l. l,ower .al k ubst t ut ro

cel |l ose, - dneiior, naEiuaBlol Eyapiictanavl i CRelNg) &SR, aripe,
the disint egﬂaahngnéderﬁqrfeméewnm JinvgitieRt cHridbetzo Igistyl %rifinbricetabl y
from5 weight %to 20 V\Bltght % of the dosage form [00127 Bi nders are

general | y ustifl t@itapbarttbuiplosyearbonub(Bec)es The amingbpeidstaienthieat coupled
Sui t abl e bi r S
oo B oS b M€ SUBL AU, REbhALES Sk atg. ARy
pregel ati ni a‘adhet pusiied byidyasyersemtaseatHromassyrapty hydr oxypr Opyl
[0044] In an embodiment of the disclosure, the C-terminal amino acid is
blocked at its amino terminal end, suitably with t-butyloxycarbonyl and
coupled to another molecule, such as pentafluorophenol, to form an amino
acid alkyl-ester. This occurs by chilling the mixture of the protected amino
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met hyl cel | ul ose. Tablets may al so contain diluents, such as | actose
(nonohydrate, spray-dried nonohydrate, anhydrous and the |ike), mannitol,
xylitol, wexbewss217sucrose, sorbitol, mcrocrystalline eeriaNoms®o2mtarch
and di basi ¢ cal ci um phosphat e di hydrate. [00128] Tablets may al so
optionally conprise surface active agents, such as sodium |l auryl sulfate
and pol ysorbate 80, and glidants such as silicon dioxide and talc. Wen
present, surface active agents nmay conprise fromO0.2 weight %to 5 weight %

the tabl ot. 902375 Praa trépﬁaﬁqiwg%&iw G0l 200K o g% i e N 7
magnesi Um St g abex Gk DHHREATHS 8% HAREMSY o Bittfe

fumar at e, xtures of nmagnesium stearate wt |um aur& ate
Lubricants gbrm didqrs,cdh@rfosmlrig dWlhDd@ﬁChhegyiUréb tren@edebghflltm;tlopr dher ably

f 0.5 t %to ht % of the tablet. 130 b
o ont o Eaing chstal zed iy sTdctgRd G and 203 Fedidun bande out. " The

preservativ | ecYelo Eﬁg} t Lo

conpr essed ?nect?'rﬁ%érté roleigge} to&%z?cﬁlﬁbﬁg tgglﬂéglt%?ngpgezcﬁmor pol(rjtions
of bl ends may mptejena;tulcheéa/y-lﬁ?duv%p in mwpresencamftmrglemylfoanamldembtgive
congeal ed, or extruded before tabletting. The final fornulation

conpri se onearbra”h'ﬂpep'loa?@?g &%'%y&b‘@ @éa@@%“@ﬂ GhEdm-6H. |Thﬁa§}°6|$‘89 be

encapsul at e

Phar maceut | o hoBayes Eir e yE uBlho i RRYBhS mEHRERERRL e pr and
Lachnman ( Martaelpdpeilisgiurifidaws¥ey keveldBphasd BIPLBbh@wmquéﬁworal films for
human or veterinary use are typically pliable water-soluble or

wat er - swel | gpbgs] hi n TThe slgRrRe bPHRE d‘f@bl%@uféi)éréeoﬁﬁéﬂalﬂ/wa%bﬁé@'Mélﬁ@ or
nmucoadhesi ve and typically conprise a filmform ng polynmer, a binder,

sol vent, a mmwenannal amsitaeds civelly , varigtisibienzymesor fbnmsnefnterma@nals

Vi scosi ty ae/ r&% gentt anf? ﬁl ve foma cQ onen&i f t he formulation
may perfor CR9h - SRS 'Arrct PB F@% eAIrQS Wiahle _NZYeht i on
are nul ti parfcfescdift rReRAaIC AMNeSLEst Mafedd ) rd %lééct'ﬂlaﬁnaﬂéY@beéJWell[ 001
35] Other possible ingredients include anti-oxidants, colorants,

fl avouri ngs kneavrf tcag persamsitieeinsthemrbser vat i ves, sal i vary sti mul at | ng
agents, cooling agents, co-solvents (including 0|Is), enol l'i ents, bul king
agents, ant i[ODdﬁ]n' ng dgeptides sithacdiacibsurndre aximertadkihttg phgemaseu{ic) 136]

Fi l d th t t t | | b .
cvapor at 1 ve S5 G e LB HTieRdRTye e fisanelelBy oyt Hpeteaomalostiring
SuPpOr L 1On o PRAE! sulihie S8, MRAAGRBIE Scifl WHpALAE Btid! Lt%}ggi%%riiag%ﬁag' y a

conbi ned coater' dryer, or by freeze-drying or vacuum ng.

f or mul at i onsnéladingr &rnedraaid,s acetid asidygyropmnio acid, a@lgdoltooab'el |Iaaﬁ1d|aaicb
and/ or nodified rel egse. Modi fj ed rel ease forEgJI atjons, i.nclu el a 68
Sust ai g RENGERSE: Giebo AR SucPRIGAREY BRI gl Bhebe FdfeslE 3Eh15e)
Qther suit atﬁe@mz‘bﬂ! Qééesélﬁ,‘?h@@b@ﬂbéﬁe%@fénm Aid ead BluchSRAoRICASdand
osnmotic and coated particles are known. [001 39] Parenteral Adm nistration

[00140] The g O[Og unds -pe trﬂ@tHoﬁ‘éeﬁééé?ﬂ)e%aﬁbG{/éQ'egﬁlt6\9”1}'@ B db q@%'ey

into the bl ream into nuscl ernal organ.
nmeans for pa:oeniscpbathr@oﬁnee\asidramd/onfreecalnmde armleayebmtjszf tlne\boaespmdlag
|ntraper|tone i ntrathecal ?'n‘imr vent i cul intr, uret

i ntrasternals@ ?{?’rﬂ‘?%ﬁﬂfan hip W mthe rea '%580@ ﬂ@%@é‘d #@ﬁl is@jation
devi ces for p?@éé‘t!i\ﬁr%‘éaés %md‘bétI{n%WrPﬂ) hdrse sRmed!ig the it UFhBSFormation

m croneedl e) injectors, needle-free 1njectors and infusion techni ques.

[00141] Par efter transtormatianitons desiretlygsiropdunyd aglémashievedtusing staridaind nay

contain exc'tg'chennaaess ucIporaéxample, the neutral compound is treated with an acid or
base in a suitable solvent and the formed salt is isolated by filtration,

extraction or any other suitable method.

[0048] The formation of solvates of the compounds of the disclosure
will vary depending on the compound and the solvate. In general, solvates

are formed by dissolving the compound in the appropriate solvent and
12



salts, carbohydrates and buffering agents, but, for sone applications, they
may be nore suitably fornulated as a sterile non-aqueous solution or as a
dri ed forwoteodesziged i n conjunction with a suitabl e velRrCtica2sesmio2mss
sterile, pyrogen-free water. [00142] The preparation of parenteral
formul ati ons under sterile conditions, for exanple, by |yophilisation, my
readily be acconplished using standard pharmaceutical techniques well known
to those skilled in the art.[00143] The solubility of conpounds used in the
preparation of parenteral solutlonslng be. increased by the_use

u

appropri at e 'ﬁ@@'ﬁgaih%ﬁoﬂ‘@éﬁnbh h U$iNG RO F“HH%‘PM ptat i B Oqolvate is
sol ubility- e@’ﬁmyQﬁ'e@%rgzﬁogioggaﬁ’ildngé@dm'J r parenteral

adm ni strati e form ate and/ or m)dlfled rel ease.

cont rol 1 e, [3Pbet co. BRERS G L PBRRdER o ERdart G R S

i nvent i on nayomeeritivhBHESeR fRMe] Wih iddail 815181 yRIpbikyd arﬁ’lhot(ﬂ' cetbbRRigtolipgiui d
for admi nistration as an inplanted depot providing nodified rel’ease of the

active conpobd.expotlesavadableahydiexyi ot raminon 9[@Ms4 EFe Taeylatedposings abf t he

t | | Ki t hat
o “der mal | yRo e ACKERTR 5'5S60te bR Rl r oS, I e HiveAee
i ncl ude gel san Ry esietige ih Prigne). BUMHE icBRTMos LBRITS WHILR haRBteerduiizeay
powders, dressings, foams, films, skin patches, wafers, inplants, sponges,

fibres, bandagasodmas e upb@rmll esterss alipbatin (G- @w@stefeaa@yl@xymeib\ybasters
dm ni strat t t t h

phonophor asi b aBTER P &rhE Abd¥eBificea & or neodl e-free (e g.

Powder j ect (t tm, etc. t 0 F | at f

Comnet) o losoFar! ool bl BB boaga e P bbolBel e

rel ease. Modinkiftée 18 656 8f f)FHt@?elll@ §RAPps! Wbﬂé@@nfj@tié%ﬂct[lor%léué‘it@?édaotlve

pul sed-, controlled-, targeted and progranmed rel ease
| nhal ed/ | nt r gnoaips| swdhaaureaatueugrnupaamomecrae subsiitbentss Hﬂlstleheclmavednbyon
can al so be adm’nisiered [ i.nhal ati on i call

h
oot e eBnRndt CvenBbhal Srdectad Lomlips ot Spisoiel 48 ER5prfodd jhy°

bl end with l‘@bté%@ive@maﬁs% @rﬁﬁﬁlcmﬁ@ﬂ&wt MG rhiec e Vi redm mémmmw@r
i nhal er or as an aerosol spray froma pressurised container, punp, spray,

at oni ser, orWIE’mahds!BrGreﬁr’teh oW.ranchWuts: ReG dM.e “Brotactive Exoups pr &yganignt .
[ 00151] Caps bl i ter artrir I e in an inhaler or

i nsuf flator %Sstﬁﬁé'sf’o Qrm %5088 #a&ﬁ%%?npa\%gér m x of the conpound of
the invention, it vvder base such as | actose or starch and a
per formance 'ﬂbdﬁ$§§(ME&|@[§ | -1 euci ne, mannitol, or nagnesi um stearate.
[ 00152] Formul ations for inhal ed/intranasal adm nistration may be

f or nul at ed tw05é]| m’redTh@epEﬁﬁﬁnér dﬁ@mwf%doﬁ@ﬂsed@@“d%dFhate@r‘? eHsgd efor

formul ati ons,| a p n te
and progr amw% %IUF%%%aSSfﬁ 'B "?? a?}liééu m%%n%'ﬁﬁ?sé acg%ﬁ 54]
The corrpoundcsomboéuh@ns nmmtblrmg ntme @epﬂdes nhateerﬁgnnﬂeamalnlnmm*forégalaml Y,
for exanple, in the form of pposi tory, pessary, or enema. Cgcoa butter

s a traditi®fRats Ashasroslinalsae Uses toapromtea@& SHRBESSPECGARNIOn B8Ed as
app“’p”atedéagﬂﬂc?ﬁh Jj%%hﬁ%l r“ﬁnufté’ﬁ Ieg 23 F‘Sh{‘g”ér’@gml %%sr ltRR tABY be

fornmul ated to be 1 nmedi at e and ease ease
f or mul at i onsbodyc| Tk ulihﬂyangedae p@pﬁdas rufcthe resepd dijsctosure as | sedn, it araget ed

and progr amgec{ar %t?\arse?ere[w jfo ?1164 E)%H}lp r/Aur al Administration

[0052] In one aspect, the disclosure provides a method of modulating
the immune system and/or hemopoiesis in an animal in need thereof
comprising administering to the animal an effective amount of one or more
compounds of the disclosure. In one embodiment, the disclosure provides a
method of stimulating the immune system of an animal. In another

embodiment, the disclosure provides a method of restoring hemopoiesis in an
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[001 57] The conpounds of the invention may al so be admnistered directly
to the eye or ear, typically in the formof drops. OQther formul ations

sui t abl e wono@oebar and aural admi nistration include oi RCEEIA28(8/002037

bi odegradabl e (e.g. absorbabl e gel sponges, collagen) and non-bi odegradabl e
(e.g. silicone) inplants, wafers, |enses and particul ate systens.
Fornmul ati ons may al so be delivered by iontophoresis. [00158] Fornul ati ons
for ocular/aural adm nistration nay be fornulated to be i medi ate and/ or

nodi fied rel ease. Modified rel ease fornulati ons | nclude del ayed-,..

sust ai ned-, #uMabgvith deRained BgMoncigsivt &, eéﬁmﬁieonggdgye%@gééé{on or
EXPERI MENTA npl e 1. Preparation of pol ypl exes up to 250 ng/ nmL
fol | oned by%gg(%%éﬁ?]raggﬁ%h to >1 ng/nL. [00160] See figure 1 and description

bel ow f descript | t s, icos.
(o0161] h SIBPAT <l 1 MUSATICS: PreCBFHF fhe AEVEEHE GoURS. Rihedse°
syringe punifesing heelopanens dissrtieisal for cexainple, \witHdutonmitatisri ng iemdune

pol ypropyl ene T-junctions. This process was used to nmake pol ypl exes with a
final DNA condengniat i Bwltile ugnyelonso erenic adyraphaidp leakesisof lypuohesiytig

ﬁf;ﬁﬁéF?%ﬁ&@@béﬁ%Jﬁ%ﬁf%é&%ﬂé%%@@t it ifr@b@%ég&ﬁa?&r@ﬁé ?;%lﬁcggfsf oot
Pant 1ol 11 no 10RBAT e oas: Bernotrp rpadiiin e fishBsie Rrovines i oot B o
rates of the, gffﬁ%ﬁhbtw%ﬂ%@ﬁg@%‘% disBraidi dUicPNas idan8s if @nnahikmat

i ncorporating sucrose I n the hi t osan feedstocks aided the

f abri cati on qumogrsisg Bdmiedieriimg tpdhe iarimak apesfiaaiiveCamoThie of wokusr moref
sucrose al so prevented gregati on of rticles during,the concentratjon
process. Fr %({%Pgﬁgsd\ﬁﬁ@ﬁum%t@ﬁ e'Ht‘?oo{PS'BﬁHB'F Vagbﬁtcy 0%?%9%
cont ai ni ng YR drPerkpYRIFHEROBR YRDStaBE UYEAt SAsitHep dxQurda bieRSertheimid.h.

Additionally, the 1n-line mxi'hg process was easily scaled from50 nL up to

2 Lwthlo tive n eMjaldon. ( al llesa, PaFt LGk €nsi = 9%
oor 2 606 11 TOR85RG s f%ﬁ%&&lf%%@fipﬁgﬁf\é il B e aep g °
THERECF FI Eldanhff\iHds ditbedlisciboweras a edettiesment. i mmunor egul atory pepti des, a
pharmaceutical conposition containing the peptides and uses thereof.

BACKGROUND [[9088] | n pametihsiabedudithé tresdityisclosuer igCd sise BTN dheidre
thynmosin fraction 5 and thymalin (U. S. Patent No. 5,070,026) are wi dely

known regul @osrpowids refuribe pdisslasiee . torhegeiateadhe tamsnst system vapdidory of

pol ypepti des. Thei.r _pr i f r .Syl e

oml | cat ed TveaneEpn 85 HRALEE o DO g e SoffiuBidiths Bhceise o
consi der abl gyrepaiedhirhédivambnt fiereguidty she mineimecsistararamdéseiemepoiebisol ogi cal
properties. Besides, the ballast conponents present in natural thymc

pr epar at | onqqUBy] causerd o Adctosule BiNd Mluties Briof Aidre tohunbisof

spurred the devel opnent of synthetic peptides. A nunber of ides with
i munor egul dherdisabswet for hiseeasaemegicament,sfoy exampie §¢ regulasUheaimymunelo.
1582393, EP Pa%ent 230052, US Patent No. 5008246 and US Patent No.

5013723, TheVSeIP @NY/YNEIHPRAEES  Us 6, 051 , 683, US 6, 159, 940 and WO

9640740) describing the peptide Hlle-Qu-Trp-Y, where Yis OH or a
[0058] The present disclosure also includes a use of one or more
compounds of the disclosure to treat a hemopoietic disorder. Also included is
a use of one or more compounds of the disclosure to prepare a medicament
to treat a hemopoietic disorder as well as one or more compounds of the

disclosure for use to treat a hemopoietic disorder.

[0059] In an embodiment the hemopoietic disorder is selected from
immune cytopenia, multiple myeloma, chronic lymphoid leukosis, lymphocytic

lymphomas, lymphosarcomas and in particular b-cellular lymphoid leucosis.
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substituted amde (G - C3) . [0003] Each of the synthesized peptides has a
certain set of necessary properties, is highly active, |ow toxic, has no

si de ef f w2091y t heref ore be used in nedici ne. OnecofcAzhas/dozasit at i ons
for wi de nedical use of synthetic peptides is their instability when

adm ni stered by oral route. There are different nethods for inproving
enzymatic stability of a peptide. One of them was proposed by Kol obov et
al. (US 5,916,878 and US 5, 744, 452). SUWMARY [ 0004] The present application

descri bes hi ptldes havi ng i munoregul atory properties and
i nproved or a&%ﬁ?ﬁﬁ'ﬁN he identified peptides have the ability to

effectively nodulate the i mune system of humans and aninmals, in relatively
| ow doses, a8t h | i Acrerding e anodeercasrant of the masenediscipsura thﬁ@c it hese

epti de ha t] I
G el osur -1 eTieee 4 TaERREAt odifpaytPR HordRfG ol . iR Heiles
X-L-g-Q u-Tr peléctdd Wbar ean d@mpoxml eof eofmarm H &k- 4dfied, AHd)eC and

-4al kyl, L-Leu, L-1le and L-Trp; is selected fromOH NH2, NHCL- 4a| kyI
NG - 4al kyl pb@mamtwylly aq_QeIPé%b‘@n%?'LqﬂesoMﬂGSar?d‘dpﬁé‘?dfﬂ@éutthiemfl yand

accept abl e s?h%ﬁnaéé{h}{n%oggcg%ameo%ﬁgﬁ thereof, where Trp is D-Trp or

L-Trp. [0006 n-an e e disclosure, the conpound of Forrml a I

has the foll gw strucgture: Y are as defined abo

Cter eochen sHIGBH, - 'ThE" SompPafinde BB RRsgloBli’ Bl Fitanly isPbled o "

di scl osure f grhARECd Il ERPn oSt TR 4 infdtr AP 85 idnirABIsC RN bdlddicllye O
nore conpounds of the disclosure and a pharmaceutically acceptable carri er
In particul acomipatiplesfiormcitableaior edmioisiratiom in ¥ivoor mul ated for oral

adm ni stration. [0008] In another enbodi ment, the disclosure provides a
nmet hod of rep006R]i ng t kel compesitigss mnmid'mgrtheeamppbaedis of dhprdisclogure

d t toth dth ffect t of
Tor e compoundis TEBREIEYcKBEWR MOt Aok 88 RrRBAatan &f (HHATRACSyLEaR fn
an ani nal 'Sﬁémb@ esm&s%sﬂﬁngf\ﬁhgﬁtQ;%daefmﬁl%rga%' Q@djé@ts Istich Sthaf et her

enbodi nment resis I's restored in an aninmal using the method of the
di scl osure. [aﬁédﬁ/]e Auantifynof thiedctive téfubsp!rwerst cdmbaﬂenism @ mixtareiyetiofa one

or nore conpounds of fhe discl S dIC epbodi nen t he
present di ggpg@ﬁ?@“?%ﬂaﬁﬁe%m&p@e ‘fee#B Pri?!ﬁ?hageﬁb bgg for
di scl osure texéﬁ@é ahRéMh gtm%éﬁﬁﬁmléﬂ%@énmiﬁﬁz@th @8t lands @

use of one or e conpounds the disclosure to prepare a nedi canent to
regul at e t hein ThenniegkSateaRtiaonatepeipoilde Batignald-arrsllary @S 24H¥F P)esent

di sclosure is f the discl a

nedi canent fBPB@‘ﬁ‘f{)I"% %ﬁeg@fﬁg'ﬁ ﬁ@sﬁnﬁtﬂﬁecg@??gwsﬁ d%&ﬁﬁ%en%%gpeg?ts.

[0010] In yekx@OShER: SIIBRsHs®Mtthet BEbsthREEOSHT Ssdorpdtiohewith aREhod radre
pharmaceutically acceptable vehicles or diluents, and contained in buffered

solutions with a suitable pH and iso-osmotic with the physiological fluids.

[0063] The compounds of Formula | are used pharmaceutically in the
form of the free base, in the form of salts, solvates and as hydrates. All forms
are within the scope of the disclosure. Acid and basic addition salts are
formed with the compounds of the disclosure for use as sources of the free
base form even if the particular salt per se is desired only as an intermediate
product as, for example, when the salt is formed only for the purposes of
purification and identification. All salts that can be formed with the
compounds of the disclosure are therefore within the scope of the present

disclosure.

15



treating henopoi etic disorders, for exanple, without limtation to immune
cytopenia, nultiple nyeloma, chronic |ynphoid | eukosis, |ynphocytic

| ynphomaswol2gempleemar conas and in particul ar to b-cel | ul @cTlcamdsmozhs7

| eucosi s, conprising admnistrating to an animal in need thereof, an
effective anount of one or nore conpounds of the disclosure. [0011] The
present disclosure also includes a use of one or nore conpounds of the

di sclosure to treat henopoietic disorders. Also included is a use of one or

d f the discl i .
nemopol et 0BG der o, N aCRRANG WOHANG HABoas G s RACSLN St e i ecePBlur e
for use to t#&ﬁhgﬁﬁ&@%‘?'tﬁ%‘ &isgﬁo%féj%"ré:ﬁc{ncﬁ@i%@re@l e P&ﬁ’éﬁt“irn% valety of

advant ages o resent disclosure w econe apparent fromthe
fol | owi ng defoainise dlepesdirigotoronthel tsedduied d rdide unfleadministratimweasr ,witthbe t he

erbadi nent & WIOATRIoH B e SKIFG 2 Aoy WEGOBPOHNAREH A6 HRRITS 2161 nee
. 3 _ Lo e ve oF t
vari ous ¢ a“&cﬁrlﬁl eQréH) fdr! Eﬁémgi%ow? &'ag Eéﬁrféel‘g[! bugtsl, SeBREg@al, r%%al,

di scl osure w cong apparen hos inthe art ffomthis
det ai | ed deswctalt ipatcH)ETUNPEDr DESSRERTEOEdGMISHE IO STICOSURPHarmRERUNTal ONS

[0013] The term as_used hergtn means straig

d/ ! hai n,
sat urated al RYNPPEHPES| _@“&\5‘ gﬁnpﬁgor]dmlx.on?qr%r?t r%;!aargﬁrqlg rgﬁﬁgaﬁlﬁn’idﬁél udes
met hyl, et hyﬂntra%ﬂB@éé,’ ihﬁ%gérrgeg%%l, ”'s@b’&}fbme&]?@uhﬁt‘ambmaﬁ,yltr_aﬁ@épfthééi@l,w :

[0014] The follow ng 'stan reviations for the amno acid residues are
used t hr oughpasal} iIntrappenonanyaintathe@lurectayl andhtdpical anogesy oGadminigatien.
glutam c aci d; - isol.eucine; .Leu - |l eucine and Trp- trypt .

terms "L" ang?r%?erra_é@é’m'[‘@%?ﬁghé? &yem%lpgfrlgugpnt ﬂ\éerc%r#feacﬁg@i%gamgf t he
particul ar ag,go @%@bl e @SppumRIsViRe distisairataret AdmplisterRLCbE Mhé oFa Of
this carbon i's L. 01%] The term "sol vate" as used herein nmeans a conpound
of Fornul a |rquter Accsadingdhepravapesition o the disslastrefis suitally formulatadfay

nol ecul es of a sui.tabl e solvent are incorporated in the crystal lattice. A
sui tabl e sol 9 Nhysi ol ogical Iy tolerable at the dosage admi ni stered.
Exanpl es of suitable solvents are et h?nojf, vvatg.r and th&@l i Iﬁa. When .wat er

i s the sol velR085)he molecahe erabodiment o gf ¢ the, JISCIORYLE A1NE"  PHITRSEUHH “term
" pr odr ug’” asc@ﬁﬁgﬁi'ﬁeh.eb(‘fhtéﬁfse‘éﬁobp 0AMLCRITRBBIE 1902k ukaRly PELE@NBY 6 dol N
vivo to provide the bioactive agent (i.e., the conpound of Formula I).

Vari ous fornabedit Prasdr wisorse erwelore keovmpoundst bé thet preseobdisaiosiniei vd he

description of prodrugs and prodr derivatives appears in:; The ctice of
Medi ci nal ChEPANRPBWON Cohi H)"Ie@a@éj'vz&mﬁ)@né@eal by '@ﬁg%g 1tsne( AL HE %{cgrtb s,
1996) ; HydroLysig.i & 69 alBLieHOPC Va3 7ar°d, Ties tanpoditibpachi m
M  Mayer, ( ﬁy@bamsyfg%éé%ﬁéjéﬁgn ofa Prodrugs, edited by H Bundgaard,
(El sevi er, 1@888ns stafibitytibsokuton for 3g/eBes atytenapriaiises lupdaeiout 25 °C.
Kr ogsgaar d- Larson and H. Bundgaard, eds. Ch

[0066] In an embodiment, a compound of the disclosure is orally

administered, for example, with an inert diluent or with an assimilable edible
carrier, or it is enclosed in hard or soft shell gelatin capsules, or it is
compressed into tablets, or it is incorporated directly with the food of the diet.
For oral therapeutic administration, the compound of the disclosure is
incorporated with excipient and used in the form of ingestible tablets,
powders, buccal tablets, troches, capsules, elixirs, suspensions, syrups,
wafers, and the like. The ratio of compound to excipient is, for example,
about 0.01% to about 1%.

[0067] In another embodiment, a compound of the disclosure is
administered parenterally. Solutions of a compound of the disclosure are

prepared in water suitably mixed with a surfactant such as
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5, pp. 113-1 9 1 (Harwood Academ c Publishers, 1991). [0017] The term
"conpound(s) of the disclosure”" as used herein neans conpound(s) of Fornula
|, and/ orweabewnesHel vat es and/ or prodrugs thereof. [ 0018PCTh20@r002037
"pharnmaceutically acceptable salt” means an acid addition salt or a basic
addition salt which is suitable for or conpatible with the treatnent of
animals. [0019] The term "pharmaceutically acceptable acid addition salt”
as used herein nmeans any non-toxic organi c or inorganic salt of any base

conmpound of the disclosure, or any of its internedi at es |c cor@ (Pds of
the di scl ostwerexa@opyeaiuesaci @'%$'Pn%r\ar§alai3q REERRE frblg

cont ai ni ng [

sui tabl e saﬁ"@ﬁh@?ﬂgﬁ gglﬁllséjr %bﬁﬁ&gfrr%%?%%ﬁ%gf Ws?tﬁl uvrgt?rlcizagnd prﬁrosphorl C
acids, as wehloirs URdeéd o&ﬁhé@ sonditiess Sofdsmmgmrwidydsegemem pheprTatphst e
and potassi um hydrogen sulfate. Illustrative organic acids that form

suitabl e saloostainca wieseryative taiinrevertdther 9ot Xymigoaiganismagc Hh Lerson
glycolic, Clasﬂ #egi mEM%%Yﬂo\ﬁoulw o ﬁow%%?%ﬁ% tﬁlaﬁ orfwdtidweri ¢, malic,

tartaric, EIC CetIC Cl nnam ¢ and

salicylic a as sul fonic S pt. If nd
met ha%esul fcclhggs]am d\é\e{.@ tp'i@rm@ﬁg maf% gdg&g%% fgg 'ﬁ@éga?’ze ?'j(;sr n@ﬂ%lga%d
such salts exdk écﬁhé&dshq{orﬁ)dl‘)é‘é'hﬁéegalt&ﬁ' bFtered Ofol Stides @ﬂfdlsﬁérs{oﬂrdﬂ)’dirous
form In general, the acid addition salts of the conpounds of the

di scl osure aterileopewsersifoe the extesnperadeous i prepargtiano shi stedleorigigaiable

| vent d Ly d trate high t

Cheir free 59 %‘%ﬁ%&dys?ﬁﬁs”é)@?eﬁﬁ.a@n%%“eeﬁg”%amﬁxs@{ eréeRrle i@ T 5o

one skilled gy ttBGthéréxteﬁfhﬁit ééﬁy | Ryltdxets | YTIRG Gatid 8| conmsduhaesli ti on
or exanpl e

salts, e.g. oxalates, are used in the isolation of the
conpounds  ofsalventds Sor example, fabout Q&Qﬂ&@@ﬁ?bggbo 18p. injectablesequpasitions

conversion to a har eutical ac diti 2 The
term "phar mﬂf&ﬂr SEN r@?%cmgﬂﬁygyt?ﬁ@hgaﬁ{fd?wﬂgﬁnggq %{hog §gé§j|vﬁét?t§i égn)r1 means
any non- t oXigecoftany ﬁ/eﬂ_jhédnﬁﬁ@@ﬂt of Bias eondsbundopowakt. dtheasylution ds tieepound
of the disclosure, 'or any of its internediates. Acidic conpounds of the

di scl osure tiitered, ctenilizasabptlesdderiampeuledl t i ncl ude, for exanpl e, those
conprising a carboxylic acid group. Illustrative inorganic bases which form
sui t abl e sal[0969hcl udeCbimplositions s ofir uragabt sadninigtratianci arg  eagwesieoy or
bari um hydroxi de (gl ustrative,K organi c bases Wne&h foi‘g)srgu@%bl e saJt

i ncl ude al i fREPHEAtE F‘?&%‘P?Q!S' JropPodielsial ROMGTF A GHASY 1o0s tyPically

met hyl am ne,qdnfbidd hy! 881tisn ape ﬁHé%ds’b@nsﬂnkﬂfafﬁ@%cﬁﬁeo%uﬁgﬁéﬂ%am The
sel ection of the appropriate salt is knowmn to a person skill in the art.

Q her non- plﬂwlsﬂlieglcauaalabyembbpaamw&as|n©naaﬂﬂ€tqu$ns@&$mtsanféﬁée wselally f or
exanple, in the isaolatiaon of the qunds f the dis for

| abor at ory (RIESERYE 8f8? %U@?e&ﬂemu elqé‘iaBﬁ %% '3 ﬁ%&ﬁ%of%ﬂﬁt 4 li;ealed
acceptabl e %n@alﬁéﬂ' Whih 88h ttaké Qﬂalf]orﬁﬁh@f beEamAdgd e e bl arlel witaf Aect i ve
amount", "effective anount” or a ufficient amount” of a conpound of the

present _d| s cdtomizieg |ctevwet;|u&\||1t3m€5flvglyf the iseated eontaingn ia@ntnitary cdispensing he

o e k0 R ALl S ARl iy LSS, BEB e B,

anount” or syRRAMG RanetwhidBnendendd@ior disposal after use. Where the dosage
form comprises an aerosol dispenser, it will contain a propellant which is for
example, a compressed gas such as compressed air or an organic propellant
such as fluorochlorohydrocarbon. The aerosol dosage forms can also take

the form of a pump-atomizer.

[0070] Compositions suitable for buccal or sublingual administration
include tablets, lozenges, and pastilles, wherein the active ingredient is
formulated with a carrier such as sugar, acacia, tragacanth, or gelatin and

glycerine. Compositions for rectal administration are conveniently in the form
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the context in which it is being applied. For exanple, in the context of
regul ating the i mmune system or henopoiesis, it is an anmount of the
conpound wof2hemiesa1y t o achi eve such regul ati on as conparet/dAzodsie203esponse
obt ai ned wi t hout adm ni stration of the conpound. The anount of a given
conpound of the present disclosure that will correspond to such an anount
w Il vary dependi ng upon various factors, such as the given drug or
conmpound, the pharnmaceutical fornulation, the route of adm nistration, the
type of disease or disorder, the identity of the subject or host being
treated, andof BEppesitoriasuconiaining lfereRv¥entionabsuppesilpry d1asens et agycenea
skilled in tB@ t. Also, as used herein, a "therapeutically effective
anount" of a gﬁ%ound of the present disclosure is an anount which

regul ates the, 1 ne system or henppoiesis (e.qg., as determ.ned by, clinical
Gyt oney 1 nO8Zl! ect fhe" Comalidet g dheo alstifburas uer piRgres ro”an
t her apeutica ff } ou f e;pr inak S| reis
readily det e?hlmﬁd %@Hgg@ g‘?‘)(‘ﬁﬁdpﬁgr ?és%%ﬁ}?l g@“?ou%?n‘erpne%?mg%%m%ﬂlﬁn t he
art. [0022] phaamaestdimallyractceptablehearsipes)tascradieg abiolvectheveropontion obwhich

d of th discl f. bout . 0. 001 t t 0.1
70/ ko body i GBI LY ALY 8aH SHeTcag Gt B SATPOURT aiiP PRt or
i nfluence the,HeSASRINIiIRRHEIEH ahl RAAEAHIpHRIhakbEfdal PRadtiteT®l and these
factors include, but are not limted to, the severity of the disease or
di der, ' t | 4; / j ect
CheCoeeny B B o ampblg es 3. ad56iE, 3RS eImABRPAGRECEY !

regi me of ancentemidorahébus ddministetioncwithyotbef eagente thabumdduwlbtet iranumepound
of the present disclosure consists of a sjingle a?\m’ ni stration,

_ or
al t er nat i vel {ESPOMSES $& henenqiesis ofr sAMERaliem withrefheppes &f treaiment for
conpound( s) i e ar 1Ni t : e
neek. " Fowevef e BIsBREHs B TEmopis et IfiF, Atiftingiend |
t he subj ect Hnothenlspecboftie present diesddsure, thzoetis irmluded seshatmadgeutioal a

given treatnent. The length of the treatnent perjod depends on a variety of
factors, sucROEPOBHENSERFBRIISINT N Hb"&ﬂ@é&é’é‘)‘g{m{ﬁ ?Héfd,fg?'ﬁea £QERUNGhe

pati ent, theof pRERNR R pRAMALS RN Uckbpfibid BSItS OBIPHRA( Shd Probififys

present disclosure, or a c I'nat1 on thereo SO0 be appreciat ed
that the efftmresk atusageharinadeaticalipacoeptabedcamiert foe theepitepanatiar of a
prophyl axis may _increase or decrease_pver the course of a particula

breat ment or MECAAPALIOE the HEabmech ahBRSUNG GeardgEs PeBEmoRRiRiISEHHsrs.
apparent by @(?,qﬁ i td ] r imAsJmances,
chronic adm gps r ari ggbélggfequgﬂégﬁ.ﬁ%g?g]@%hﬂS\ggﬁgr&geﬁ It m%?i%légémv\el I
under st ood i disbhderardr hethopaetiedisordeysan approach for obtai ni ng benefici al
or desired results, including clinical results. Beneficial or desired
clinical respdgzg]i ncl uae lollowing moh-liniting edxamplesl |arei dlustrative of the
anelioration of one or nore synptons or conditions, dimnishment of extent
of di sease, Bfefentdisslpsyie’e. not worsening) state of disease, preventing
spread of disease, delay or slow ng of disease progression, anelioration or
pal li ati on oEXAMPUESease state, and renission

EXAMPLE 1
Preparation of H-L-lle-L-Glu-L-Trp-OH

(a) Preparation of Boc-L-Glu(OBzl)-L-Trp-OMe

[0074] 16.9 g (0.05 mol) of Boc-L-Glu(OBzl)-OH was dissolved in
dioxane. 18.5 g (0.058 mol) of O-(1H-Benzotriazo-1-yl)-N,N,N',N'-tetramethyl-
uronium tetrafluoroborate (TBTU) was then added to the solution and mixed
well. 12.7 g (0.05 mol) of L-Trp-OMe*HCI and 25.3 ml (0.25 mol) of N-
methylmorpholine (to pH ~9-9.2) were also then added to the mixture. The
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(whether partial or total), whether detectable or undetectable. "Treatnent"
al so neans prolonging survival as conpared to expected survival if not

recei vi ngworeaassiy. [ 0025] "Palliating” a disease or dipsoraenosmpzn3s t hat

t he extent and/or undesirable clinical manifestations of a disorder or a

di sease state are | essened and/or tinme course of the progression is slowed
or |lengthened, as conpared to not treating the disorder.[0026] The term
"prevention"” or "prophylaxis", or synonymthereto, as used herein refers to

a reduction in the risk or probability of a patient becomng afflicted with
an i rmune sy§P‘épﬁ'bﬁ'@'brd&@f°|\@ﬁ’d¢6rr‘n&m%ﬁ@‘ﬂ)‘@i%@inso’ccﬁ@dreéém'blaﬁﬁﬁﬂ?f&f‘PHEj" a

synpt om assogj 1.ih. [0027] As used herein, "adm nistered
contemorane%h@@ﬂt&nggﬁgﬁpté;t two substances are adninistered to an ani nal

h th h b bi ol i | | i i h i | i .
The oxaat aotdoT% o7t b Saveh trart: Sioitet dnyatud Hrd e TordipL B Mk o
of the two sghgbRRESA 290 mMnef Ef@A@,%s@érré@ﬁﬂo%ﬁé@farawfLilrIH_é'I aflg wdshed

exanpl e, adm nistering one substance within 24 hours adm ni stration of
t he ot her, i withn&0 piaofralbdhiSes, i2x§0amkokwateibB0 rokef §¥sNaHEYs aadldxSPosi ng

regi mens are roytine for on kil | inthe art. |n particylar, enbodinents,
t wo substancgg MEAEHN A %%@Fajc!’%uﬁg‘?ac?w?a\°|‘9y§ﬁ Wﬁ?t%r’?@%tgaﬁnq SQ?QW' hi n
m nutes of eaﬁh§ 08rsodUmistiifateS | ABGEAGMG U5 EROAC IR evaivaictsn vaelb.
substances. [0028] To "nodul ate™ a function or activity, such as imune

response or Ol eSi Fal Bsidfdy 'RDQQE%SB%dfiH@I?é hRRUPE o450 YhItof i\ ther

conpar ed to erwi se sanme conditions except or a conditron or par anet er
of interest, and 60 mtohhekard.yA pascipitatpavasifarmedn fittered off addtwasted yitio 29]

Hemat opoi esi s .or he iesis.is the fo tioon,of cellular conponents
[0030] The t@?'ﬁﬁw%ﬁmg'”)' of et einerand 7 il dgwens and AiihsEAUBRHY THES-ani nal
ki ngdom especially mamral s, includin The subject or patient is

human,
suitably a hiQ@#] [0031T]heThée|€1erWﬁ3'a2gél Fgr'm&@-%édaﬂér@aﬁ ianc| Riges @83
lurality of . WL SHEL I MG_A. dt Il includes in vivo,
Do and i n ¢ BB MEOH ISR B0 ier st andi ng < he scope of the <
t di | , thet " I Si Y it i ti , d
Perein. aro (hhHciari® SEFGoer-Thtea AR TR B 1y the presence. of
the stated fegizgjes. ebe®at®.0%5 HBIPBERLE.L-GIAUBE)-LITrpdBNe, was dissohaideps,

but do not exclude the presenceof other unstated features, elenents,
conponent's, v 60p®) of ndichloremetheng. 5 apof tiflkorpacetivaly wasAddes! foethet o

wor ds having sjmilar ni n such as.the.ter M ingr. i R, and
their derivatPyeen ﬁﬁﬁ?ﬁ%‘gﬁﬁy%féﬁﬁf@' ég?ﬂ'”a?méﬁ@‘s@ﬂ'??rgmg" %e
"about" and 'sgRRROX|ARL&IAporaeduTed/deabehd MbRN résidgals oflalvhe @isBONEd O
deviation of the nodified termsuch that the end result is not

si gni fi cant | giaxaasgddmethgawrpkeline was degh édded daltheyaixtyastoraphl 28-9.2.
including a ggvli ?tig of at |east 5% of the nodified termif this deviation
woul d not ne§BYE"PHE hreani ng of the word it nodifies.

[0079] 16.9 g (0.048 mol) of Fmoc-L-lle-OH was dissolved in dioxane.
19.9 g (0.062 mol) of O-(1H-Benzotriazo-1-yl)-N,N,N',N'-tetramethyl-uronium
tetrafluoroborate (TBTU) was added to the solution and mixed well. Solution
1 was then added to the mixture. The suspension dissolved during the

completion of reaction after 12-18 hours at room temperature.

[0080] Solvents were evaporated in vacuo and the residual oil was
dissolved in 250 ml of EtOAc, transferred into a separatory funnel and washed
with 2x75 ml of 5% H>SO,4 3x50 ml of water, 150 ml of 5% NaHCO3 and 3x50
ml of water to a neutral pH. The organic layer was separated and dried with
anhydrous sodium | sulfate. After drying, the EtOAc was evaporated in

vacuum.
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1. COVPOUNDS OF THE DI SCLOSURE [ 0033] Peptides of the Formula |I conprising
a L-g-glutam c acidtryptophan resi due have been prepared and surprisingly
shown t o weveoyeszi7oral activity where the correspondi n@CPAR20@HOZIBAPr i Si NY
the nore comon L- a-glutam c acid- tryptophan had no activity when

adm nistered by the oral route. [0034] Accordingly, the present disclosure
i ncl udes a conpound sel ected froma conpound of the Fornula I :
X-L-g-Au-Trp-Y (I) wherein X |s sel ected fromH, C1-4alkyl, C(O)Cl

-4al kyl, L-Leu, L-1le _and L-Trp; Y is selected from OH _NH2, NHC - yl,
N(G - 4al kyIl[9081] - 2al Kbhe res_di%waérfhsmhéed Hhd08 7oy qutr%t%ﬁ Fealixtyre r&of

LT, Looastor it af nkEeer 2R A dPRplatF G e RS d IR 0T 2

has the foll trugt X _and h
cter cocheni J0P§E *L K biedulAIE s ol B le R o sl B AR 0
the disclosyreg bﬁetﬁ?i &%b?@n& 50t bof xariehiid sbbsejuemtlyl drietl €. 1 n anot her

enbodi nrent of the disclosure, is sel ected fromC]—I L-Leu and L-I1le.

5 T LR, i I iy s el s

is a tripepti - Leu, lle or L-Trp, Yis
sel ect ed fr q@HGH,: ENDRC:NEOH=64&H Ky | and N(CI -4a| kyl )(CI -4al kyl ) and when
Xis selected fromH G -4alkyl and C(O G -4alkyl, Y is selected from

L-Leu and L-t) Predd}a8&h of M-EiNeeTEG vER-OMfa t he di scl osure, t he conpounds
of Fornula | ‘are selected fromHL-1 le-L-g-3 u-L-Trp-CH

H L- g- G u- D[0PB4] - | | e-109 et Df glichloramathgne - and-13¢ - pf Linﬂpfepanol were

o7 odr ugs  hersrt 1 8360 THOSR STR ot AT G CeRR Tn SRR 2 E e AN oo

di scl osure iNa®H Was tBefFaddétroChe rﬂfxt@feSaThe ssepadien aissohat dgrindgéneof .
[0040] Al of the conpounds of Fornmul a have at | east two a?én’meﬁ]ri
€ 59 ‘f?é&%t ood

centers t herasinapletion péjheregactionsaftess3- ﬂllW%?EWéfemP?r?tgrq 0

that all such.is r r
enconpassed v\vA?re %gﬁﬁi@%’éﬂ%}g@ﬁ ngﬁe%ggéggn#'gl Sc 'IO‘%?@_% \’r?pgioﬁn so rcPTJ O{ he
present di scl@®AEaf@M2E0 Mingf wawn"rehdltcaﬁdfarreubsta & epdratoofurenad. | hhe
optically active or racemc forns |nt

prepare opt i WRler Ja¥R1WaR Washeg, W%élqod?f B%é@ﬁl%ﬂ\,&qﬁﬁp%ﬁ %?Ba tE "E R
chiral, di as[hg 9 nI \ﬁas aﬁﬁﬁ'ﬁé&tg 8 RitR ekt bEid) TRewatdIRort Wa§ then

|nvent|on €SS Ic stereochemstry or isoneric formis
speci fi cal | Ye\ldmbir@t@tjed vacuo to a minimum volume. 600 mi of ethanol was then added

to the residue. A precipitate was formed, filtered off, washed with ethanol and

then dried.

[0085] The yield was 8.9 g (76.0%) and had an R;=0.53 (CHCl;:MeOH:
32% AcOH=5:3:1).

[0086] In a like manner, the following additional compounds were
prepared:

H-L-lle-L-Glu-L-Trp-OH
H-L-lle-y-Glu-L-Trp-OH
H-lle-D-Glu-(D-Trp)-OH
H-L-y-Glu-D-Trp-L-lle-OH
H-L-y-Glu-L-Trp-L-lle-OH
H-L-Leu-L-Glu-L-Trp-OH and
H-L-Leu-L-y-Glu-L-Trp-OH
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[11. METHODS OF PREPARI NG THE COMPOUNDS OF THE DI SCLOSURE [ 0041] The
conpounds of the disclosure are prepared by chem cal synthesis using

t echni quesoknevassiin t he chemi stry of proteins such as secrdab@sae2synt hesi s
(Merrifield, 1964, J. Am Chem Assoc. 85:2149-2154) or synthesis in
honogenous sol ution (Houbenweyl, 1987, Methods of Organic Chem stry, ed. E.
Wansch, Vol. 151 and II, Thienme, Stuttgart). [0042] According to an

enbodi ment of the present disclosure, the conmpound of the Forrmula (I) is
synt hesi zed by step-by-step building of the peptide chain beginning with
the G ternm m@XAbHLED2aci d. The process invol ves maxi num bl ocki ng of
functional groups, starting froman amno acid alkyl ester, using the

net hod of aq008%] est erEhianekarhplensetsodubiphysicahgrganig diataewith sigispapt yo usi ng
a t-butyl oxycar bonyl group as the am no protectin [ QUR. 43]

sui t abl e entYGHIONE r,nbgﬁlén §tflfdthien%?l?ggﬁqshQ?Eiﬂ%c‘ﬂ?%%nqoﬁ'sfhgga%-R%tgeal

car boxyl a”%o%é(]ﬁé B /AL AMEroTo S nIStAHRGI- D5 % Aretid AP =a60:690) WHE RIAl®
known to react during the synthesis. Suitable blocking agents are known to
a person skibutadolipyridivee-auater-aeaticexanip] &, %530l ) amlsesalf®oxg bHEWIErn@fagent
i nclude, without Ii "I_.atitﬁn, ethyl, nitrobenzyl, and t-butyl. A suitable
am no bl ocki‘%ﬁn%@@'ﬁg HOMJAd, without limitation, carbobenzoxy, tosyl,
trifluoracetyl and, suitably, t-butyl oxycarbonyl (Boc). The am no acids are
t hen coupl ed=%AWIRUR3bI ocki ng agents subsequently renpved. The peptide is
optionally further purified using reverse phase chromat ography. [0044] In
an enbodi mer[0088] t he dTlszlbiclogieal Bbtivity pEthe mavehpeptides Was SOMIPGERE dO at

. . . d . I thot-b
anot her ol 4o 8 Hskraf- Bl P pabieUR EiatEES pEplea s Ry S

al kyl -ester. r@Q%ﬁteﬁ%Wa’%l&’Zﬂhi Iling the mxture of the protected am noacid
and pent af | cProp enol in ethylacetate to about -50C and addi ng

N1Ndi cycl Ohelfrélr;ﬁ%{]otﬁ()di imde. The mxture is then stirred at room
tenperature ree hours, the form ng N, N-dicycl ohexylurea renoved by

filtration, emai rystallized i | aces - € t si due
filtered outﬂ&ﬁi am %e%r% 'glﬁl%dvejfglébﬁg%g?%rﬂgnm ﬁ)&g%ﬁﬁﬁ??a?ﬁ%ﬁ %ggéﬁed to
anot her am ngtaef 0 PGyRRIAMrhIe Bohechafdowdredipiers werenirabéated edtng elosé of
di met hyl formam de, to give an am no ghraotected %_e tid such a

|

y S
Boc- | | e- g- G &-Qy;pdanars Werevinsekatag vitfed dosshef 4 Syt 15k susrensin.sf Rgne

conventional net hods [ - r n | de Rurd_Hbeshit $irid® to
reverse phas@aﬁﬁﬁ'ccgﬁgjmgﬁpaamy?%[ %’8%5?#%26%3@” geg{;fa Iﬂﬁe ('RJ?(IEII osure
are opti onalihsctiaheb ietHamsirraistedreoipiemal nethods with various enzynes,
fluorescent materials, |umnescent materials and radioactive material s.

Sui tabl e ‘enzymgg,f 'dfo?ﬁécﬁ?/%tid@ti%rdicﬂhéﬁadeuﬁb NpESIRIMiesTBERd | tHes, efford on

radi oactive materral are we known to a person skilled in the art. [0046]
Pept i des of hérmathedidtisprogeniter pepivetiered i nt o phar maceutical salts by
reacting with inorganic acids including, without Iimtation, hydrochloric
aci d, sul furjopgati d, hgtimalation of 8FLLS negenprationdnabiedyons martpmiof 1aGyds

including formc acid, acetic acid, propionic acid, glycoli. cid, ;lactic
aci d, pyruviicragiatad miee iw,aSa@itléfi,'e@qufi‘ r&%e%?d',ou}?aﬁ iog %@Pm'ét{%%ﬂfctﬁ&i d,
citric aci d’peptides.

[0091] For this purpose, at least 5 mice from each group were killed
and their bone marrow was obtained. Cell suspension was prepared and
injected to lethally irradiated mice. After 9 days, spleen colonies were counted
to determine the CFU-S content in 1-Gy irradiated donors who received the
peptide. The results are summarized in Tables 2-4. Table 2 shows results
using intraperitoneal administration, while Table 3 shows the results using oral

administration. Table 4 shows the effects of different doses and routes of
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benzoic acid, salicylic acid, benezenesulfonic acid, and tol uenesulfonic
acids. [0047] The nethods descri bed above result in the formation of the
corr espomaipngoYmser7aci d and/ or free am ne or one or bot RCOfCA2MEB/002037
corresponding salts thereof. This will depend on the reaction conditions
and final isolation procedures as would be known to a person skilled in the
art. The formation of, or transformation to, a desired conpound salt is
achi eved using standard techni ques. For exanple, the neutral compound is
treated with an acid or base in a suitable solvent and the forped salt is

i sol at ed by adninisdriation, ofedtle-HetrGiv-brirarfyHoreferenaa paplide)nandhbtl-lleolb28] The
formati on of.sql vat f the c ounds .of. the disclosure will vary

dependi ng or@'yaéﬁ%ﬁ)éézm%f)tg%dofﬁﬁg RGP USCIP$H §oner al , sol vates are forned
by di ssolving the conpound in the appropriate sol vent andi sol ati he
sol vate by ({8992]19 or g FepWihclgatly shioveHiat peplides) %PB"?'EgtWETYcéﬂl‘br%lri ed

Formuta 1 arbotl el AERFEnig ke Mt corltf b MEMAE cBndf LepIET e

hydroxy, anmighewdd 6w ketyity @hedpgimihigteredarallye, avail abl e hydroxy or am no
groups are acylated using an activated acid in the presence of a base, and

optionally, in inert solvent (e.g. an acid chloride in pyridine). Sone
common esters which have been utilized as prodrugs are phenyl esters,
aliphatic (G -C24) esters, acyloxynethyl esters, carbamates and am no acid
esters. [0050] In some cases the chem stries outlined above are nodifi ed,
for instance by use of protective groups, to prevent side reactions due to
reactive groups, such as reactive groups attached as substituents. This is
achi eved by neans of conventional protecting groups, for exanple as
described in "Protective Goups in Organic Chemstry" MOme, J.F.W Ed.,
Pl enum Press, 1973 and in Geene, T.W and Wits, P.G M, "Protective G oups
in Organic Synthesis", John Wley & Sons, 3rd Edition, 1999. I11.

USES/ METHODS [ 0051] The present disclosure offers peptides that are used
for experinental purposes and in nedicine. The peptides and pharnmaceuti cal
conpositions containing the peptides have significant imunoregul atory
effects and accordingly are used to pronote or suppress recognition and
destruction of abnormal or nutant cell types or antigens which arise within
the body. The utility of the peptides of the present disclosure is seen in
nore detail with reference to the Exanples. [0052] In one aspect, the

di scl osure provides a nmethod of nodul ating the i mune system and/ or
henmopoiesis in an animal in need thereof conprising admnistering to the
animal an effective anount of one or nore conmpounds of the disclosure. In
one enbodi nent, the disclosure provides a nethod of stinulating the imune
system of an aninmal. In another enbodi nent, the disclosure provides a

met hod of restoring henopoiesis in ananimal with inpaired henopoiesis, for
exanpl e caused by irradiation or cytostatic agents. [0053] In yet another
enbodi nent the disclosure provides a nethod of
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treating henopoi etic disorders,
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0062]

are nr apar ad

jically

| SASLEASA

known met hods for the preparation of pharmaceutically acceptable

conpositions which are adm nistered to subjects,

guantity of the active substance is conbined in a mxture with a

phar maceuti cal
exanpl e,

excl usively,

in Rem ngton's Pharnmaceuti cal
in The United States Pharnacopei a: The Nati onal
publ i shed in 1999. On this basis,

| y accept abl e vehicle.
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solutions with a suitable pH and iso-osnotic wth the physiological fluids.
[ 0063] The conmpounds of Fornula |I are used pharmaceutically in the form of
t he free wa2egieseirhe form of salts, solvates and as hy®caie008A0037 or ms
are within the scope of the disclosure. Acid and basic addition salts are
formed wth the conpounds of the disclosure for use as sources of the free
base formeven if the particular salt per se is desired only as an

i nternedi ate product as, for exanple, when the salt is forned only for the
pur poses of purification and identification. Al salts that can be forned
wi th the conpounds of the disclosure atBteer ef ore within the scope of the
present disclosure.[0064] In accordance with the nethods of the disclosure,
t he descri bed compounds of the disclosure are adm nistered to a patient in
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skilled in the art would know how to prepare suitable formulations. [0068]
The pharnaceutical fornms suitable for injectable use include sterile
aqueous, wornmlo¢salzi ne, salt or buffered sol utions or dipsparaiasnozosd
sterile powders for the extenporaneous preparation of sterile injectable
solutions or dispersions. In all cases the formnust be sterile and nust be
fluid to the extent that easy syringability exists. The ratio of conpound
to solvent is, for exanple, about 0.001%to about 0.1% Injectable
conpositions are prepared, for exanple, by adding the appropriate anount of
solvent to an accurately wei ghed anount of the conpound powder. The
solution is then filtered, sterilized, bottled or anpoul ed. [0069]
Conpositions for nasal adm nistration are conveniently fornul ated as
aerosols, drops, gels or powders. Aerosol fornulations typically conprise a
solution or fine suspension of the active substance in a physiologically
accept abl e aqueous or non-aqueous solvent and are usually presented in
single or nultidose quantities in stixBlE3formin a seal ed contai ner, which
can take the formof a cartridge or refill for use with an atom zing

devi cg. ARG} ef nativery, Pé}ﬂlo%ea—[ ed contdid&bnlS @ UNEEAYatlie enﬂégg\i}fevlce
[ di's er f

such gs a sijngle dose nasal inhaler or osol itte thla
meterijng val ve which i dpehegnded for dijsposal after use. erle thé&odosage
form UIILJ_IibE ] erosot—dirspenser—it—wit At-a-n—a—propettant—whi-ehyi s
for exanpl e, g"@’(ﬂﬂfsr essed gas such as cc;I p?é"s(;gd air orfan org}?r(?i C

propelil art siuch as fluorochl orohydrocar{l®gs oldre aérosol dosage forns cal
also t ‘mof a num-atom zer. 00701 _Compositions suitable for

f - T L
buccal| ort sudilaed-Ghithi 1PsPHat i on i ndla:@e G-8bl etls, | dkenged 0 and
pasti l|l es, Wn(@pmpartsne peptideg i ngr edi ent is fornullated with a carrier sych

as sugar —acaghaptra - ﬂdggu LycerineszConposiztons—fof
rectal| adni nj tl'r H?I oh n9 iently i f‘Lh '?forrmf s?r posi ? I es

contaijning a 19AnyESILLUTRH-LSHRERS! tory basg tspighvag cocog buttigp [ 0071] The
conpounds _of| the disclosure, are adminijstered to an ani nmal Lui t abl y a

human |patt entH-lalledeGlu-O-hr-6ithi nat i on | V6.8 & pBar maceut ikal | y |&ccept abl e
carri ers—as—ngted—aboyve —theproporton—pof—phtchs—determmedby—the
sol ubilli t+y an'd'\{'c'\lﬁ; E(;tgllu'lrfzgteﬁi)é,ﬁ}of t he cg)rr‘%&mg, chosen Toute ?fﬂ

admi nijst rat | jon-laciu-styamgaredophar maceut il qay Hy.eeti ¢e. [0F72] The conpounds

of the discllosure, are formulated al »_or for contenpaoraneal

S
adni ni|st rrat i joi-lnk-ew-LoGhel-TgePts t hat mbditdl.8 i mune responsés or
henopoirests; g oo nat+onswth—ot+ i of—treatmentior—mune
di sor clerg' or *ﬁéﬁ%%%‘?é%‘?é“‘ﬁ F9Et s, Thd ‘réeﬁopgﬁ;acdor diﬁz to §t7 anot her

aspect of the present disclosure, there is included a pharnaceuti cal
conposition conprising one or nore conpounds sel ected froma conpound of
Formula | . r ' t.ahl v, odrugs
t hereof, and a pﬁggﬁ@éﬁrﬂtﬁgﬁ%%a%%gtgtg a%}léég%iratﬁ? Téﬁ%’r%;ﬁg’egﬁg%%e? It9 ?'gn of
a medi canmentbyf oral pheage=at aeioseaf 10Onugrkg d36 amidafier injebiioropbbeté enarrow

di sorders, optionally to be used contenporaneously with another agent to
treat i nmmunéuspension.

* - P<0.05 as compared with the intact control;

—J

** - P<0.05 as compared with irradiated animals.
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di sorders or

henopoi eti ¢ di sorders.

exanples are illustrative of the present disclosure:
Pr epar at iwo 2069/4651171 | e- L- A u-L- Trp-OH (a) Preparati on ofPCT/CA2008/002037
Boc-L-G3 u( OBzl )-L-Trp-Ove [0074] 16.9 g (0.05 nol) of Boc-L-d u(0Bzl)-OH

was di ssol ved i n di oxane.

18.5 g (0.058 nol) of O

EXAMPLES
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D min at room terrperclture

Jﬂ'lT eI WL“T@SQIQ:IVGC 300

ure to (Sol

08 e e T i

[ 0078]
Boc- L
of tr
stirr
and t
added
nol )

H Ben
was g
m Xt |
12- 18
and tff
separ

-3 u(0Bz
MfGyor oa
ed for 4

Ebl (]
“[f‘((;) t he

Enmpe

ﬂd@Vlazo
dded to
NeGyThe
hours a

?esm
atoyfu

En/ Mol

m of o tNaT T
separ a?t 4 and
was dvaporate
Et OAd.1 Ayni xt
added to the
washega @yth a

hane. 50 i

CUo
EN

pd
10.4+0.6*

ecipitate was for
1000 P

Rnd 200 ni
87

1 Gy

H-L-lle-L-y-Glu-L-Trp-OH

10

per/os

6,9+0,7

0

1 Gy

H-L-lle-L-y-Glu-L-Trp-OH

100

per/os

83+04”

70

1 Gy

H-L-lle-L-y-Glu-L-Trp-OH

1000

per/os

10.7+0.8*

90

Note: The data in the Table are the average of two tests; peptides were given

30 min after injection of bone marrow suspension.

*_ P<0.05 as compared with the intact control;

- P<0.05 as compared with irradiated animals.
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of 50 mM of ethyl ether and 50 ml of hexane and subsequently dried. [0083]
The yield was 28.5 g (73.8% and had an Rf =0.85 (CHCI 3: Et CAc: MeOH=6: 3: 1) .
(O Prepawvatzo@mesfi7H-L-11e-L-d3 u-L-Trp-ONa [0084] 100 mpcofcadoasimozsonet hane
and 120 m of isopropanol were added to 19.4 g (0.025 nol) of -L-lle
L-Ju(0Bzl)-L-Trp-Ove. 24 nml of 3N NaOH was then added to the m xture. The
suspensi on di ssolved during the conpletion of the reaction after 3-4 hours
at roomtenperature. The solvents were then evaporated in vacuo and the
resi dual oil m éaiii ssolved in 200 mM of EtOAc and 200 ml of water, and
transferred§ Eﬂ separatory funnel. The water |ayer was washed with 100
m of Et OQAc and separated and the pH of the solution was adjusted to 6.2
with acetic acid. The water solution was then evaporated in vacuo to a

m ni mum vol yne, residue. A
precipitat eq\'/vaAs ngg)rgeﬁggq‘{ell%tg?ag@r%%?%%@@ecggemﬁtghﬁgmﬂﬁcl)'l and then dri ed.
[0085] The yield was 8.9 g (76.0% _aftg bﬁ%_§n I =0. 53 (CHCI 3: MeOH: 32%
AcOH=5:3:1). [0086] In a like na nlefy, |f’lhe foll owng additional conpounds
were prepared: HL-lle-L-GQu-L-Trp-OH HL-1le-g-Q3 u-L-Trp-OCH

Hlle-DQ uWm®ep)-OH H L-g-J u-D- Trp-L-11e-OH HL-g-@ u-L-Trp-L-1 1 e- OH

H L-Leu-L-d u-L-Trp-OH and H L-Leu-L-g-Qd u-L-Trp- OHEXAMPLE 2 [0087] This
exanpl e set X iswselettedificin HrGramikyl, Guistlyh dskrietLle apdrli-3% enbodi ment s
of the compounds of the present disclosure. Table 1 contains Rfi (in

chl or of or m neisheelotted2Vomc@H, dNHg INHE 1 80kyi5NPO)-salind) (B 2alkyh, L-Leu and L-

but anol - pyri di ne-water-acetic acid = 5:5:4:1) values for a nunber of
conmpounds Fd€x8Nd | . EXAMPLE 3 [0088] The biol ogical activity of the novel
pepti des was conpared to that of HL-IIle-L-d u-L-Trp- and ot her reference
peptides. Thadrphamacesticalhy accaptakiesaltsappleates.and FFF BASIeE7PT 0089] Test
animals were irradiated with 60Co gamma-rays at a dose rate of 0.8 Gy per
m n. Bone mavhere Trpds pi-&rp or lelrp. i rradi ated with a dose of 8 Gy; donors
were irradiated with a dose of 4 Gy. The suspension of bone marrow cells of
i ntact ani mgl sTM@soipoasidadcedrding to tla@n,1 Badibgrthe fgldveng struchjrect i on to
lethally irradiated recipients. A study of the peptide radi ot herapeutic
properties and the effect on henatopoi etic progenitor popul ation

HN
H Q A
* Y
0]
HO 0] (|)

wherein X and Y are as defined in claim 1 and the stereochemistry at * is L

and at *is D or L.

3. The compound according to claim 1 or 2, wherein X is selected from H,

C(O)CHs, L-Leu and L-lle.

4. The compound according to any one of claims 1-3, wherein Y is selected
from OH, L-Leu and L-lle.
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[0090] Stinmulation of CFU-S regeneration in the bone marrow of 1-Gy
irradiated mce was studied wth different routes of adm nistration of the
pepti des.wpQo®ljesHor thi s purpose, at |east 5 mce frompeaaA20080R3NEr €
killed and their bone marrow was obtained. Cell suspension was prepared and
injected to lethally irradiated mce. After 9 days, spleen colonies were
counted to determne the CFU-S content in 1-Gy irradi ated donors who
received the peptide. The results are summarized in TabI es 2-4. Table 2

shows results using intraperitoneal adm pisfira Tabl e hows t he
results using of %Pgﬁlﬂﬁuﬁ‘ s*’—ichﬁ?'ﬁﬂ tog%d,m ‘P é r%”Pl’eWE |§ssedﬁctag?qogp ent
doses and rqu f at/i @n L- I r e
pepti de) ang' LE?F‘ I%fj?-rq'-ﬁ ut(LgT?&ESEd( gghfmq%f I\TFZIQP éwse tsgf&s@{%'sure).
[ 0092] The mabwl)(CpJaﬂa/rl)ly show t hat peptides conprising a L-g-d u-Trp show
oral activity while those that conprise the nore common L-d u-Trp showed
now activity when adm ni stered orally. TABLE 1TABLE 2 Note: The data in the
Tabl e are the average of two tests; peptides were injected

i ntraperitoreafhy cbﬁwp%uﬂasé‘bc%fdlﬁg% et oPf Wh@reﬂrfl LRheh ¥ @Céélé&eéffro'ﬁﬁ’”e

marr ow suspensi on. . as conpared wth the intact control;

P<0. 05 as cdirpadéHOf)Ctmalkyk a(dlsaate&:btadnfnmm b-LPABME B-INot ;. The data in the
Tabl e are the average of two tests; peptides were given by oral gavages in
a dose of 100 ug/kg, 30 mn after injection of bone marrow suspension. * -
P<0.05 as conpared with the intact control; ** - P<0.05 as conpared with

irradiated gnirl SonlfBkkd 4cdbbm {Br@amqasé@c,feaqra;ﬂbl e are the average of

two tests; peptldes were given 30 mn after injection of bone marrow

suspensi on. - Q. B8], As ared with the intact control; ** - P<0.05 as
conpar ed W|t |I#éraggr 8?" gsTrEIC@nErS CLAI MS: 1. A conmpound sel ect ed froma

conpound of -g-GQu-Trp-Y (1) wherein Xis selected from
H C(OG - AER\VE‘?U'EJF@]L'I‘?'é and L-Trp; Y is selected fromOH, NH2, NHG
-4al kyl, N(C -4alk %/( -4al kyl ), L-Leu and LNe; and and pharmaceutically
accept abl e é‘érl—t\sthil' ledlet; BPddr ugs t hereof, where Trp is D-Trp or
L-Trp. 2 . The conpound according to claim1l haV| ng the follow ng
structure: WherleewlX-GhdLYrpr@Has defined in claim 1 and the

stereochem stry at * is L and at ** is Dor L. 3. The conpound according to
claiml or 2, wherein Xis selected fromH C(OCH3, L-Leu and L-lle. 4 .
The conpound according to any one of clains 1-3, wherein Y is selected from

OH, L-L | >
on LoLeu agd +4d LenmpoufBccBRRAY B oRfifCf, dhads HRIELAGI-FrOK - wherein,

9. A pharmaceutical composition comprising a compound according to any

one of claims 1-8, and a pharmaceutically acceptable carrier.

10. The pharmaceutical composition according to claim 9, formulated for oral

administration.

11. A method of regulating the immune system and/or hemopoiesis
comprising administering to an animal in need thereof, an effective amount of

one or more compounds according to any one of claims 1-8.
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L-Leu, L-Ile or L-Trp, Y is selected fromOH NH2, NHCL-4alkyl and N(G -

4al kyl ) (C 1-4al kyl). 6. The conpound according to claiml or 2 , wherein,

when X i sweeb@uteerd7f rom H and C(O G - 4al kyl, Y is sel eecedAo@moroszeu and
L-1le. 7. The conpound according to claim1l, selected fromHL-Il|e-L-
g-du-L-Trp-OH, HL-g-Qu-D-Trp-L-Ile-OH, HL-g-du-L-Trp-L-Ile-OH, and

H L-Leu-L- g-@Qu-L-Trp-CH 8 . The conpound according to claiml, that is
Hlle-g-@u-Trp-OH 9. A pharnmaceutical conposition conprising a conmpound
according to any one of clains, 1-8, and pharmaceuti.cal | y accept abl e
carrier. 10.12Th§h§HﬁﬁM§9P%rQ!n%mrﬁg§mt ﬁ)nw eedp h‘ﬁdmmu'{q 3)’%38'] in"the

fSor mul at ed fa ﬁrngriglstm{éidgtrat! on. 11. A nethod of regulating the immne
yst em and/ or "hendpol esi's ¢conprising adm nistering to an animal in need

t hereof, an effective anobunt of one or nore conpounds according to any one
of clainms 1-8.12. The nmethod according to claim11l, wherein the inmune

systemin the animal is stinmulated. 13. The t hod accordi.ng to claim 11,
wher ei n hendgei d8psMethad:3eeRTdNg iP Ptl?@“ahfﬁﬁﬁgf%%emm'ﬁ%aq%ffeﬂ%%‘i iThg
henopoi et i cﬂq% AlHSr S conprising admnistrating to an aninmal in need

t hereof, an effective anmount of one or nore conpounds according to any one

of clainms 1-8. 15. The nethod according to claim 14, wherein the
henopoi etic disorder is selected fromimune cytopenia, nultiple nyel ong,

Ceort o1 b R sl it st EPRSRYboigric HERIERRS contgHRARY B RFaG o
an animal in need thereof, an effective amount of one or more compounds

according to any one of claims 1-8.

15. The method according to claim 14, wherein the hemopoietic disorder is
selected from immune cytopenia, multiple myeloma, chronic lymphoid

leukosis, lymphocytic lymphomas, lymphosarcomas and p-cellular lymphoid

leucosis.
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