THERAPEUTI C RNAi AGENTS FOR TREATI NG PSORI ASI S

BACKGROUND OF THE | NVENTI ON [0001] Utilization of
wdaoudsle7ssir anded RNA to i nhibit gene expressi ORCTUS2005/038215
sequence-speci fic manner has revol utioni zed the drug

di scovery industry. In manmals, RNA interference, or

RNAI , is nediated by 15- to 49-nucl eotide | ong,
doubl e- stranded RNA nol ecul es referred to as snal

S SDimct]s B kAN pRSih S Mo BN BlosaeravL
cel | £ONTABINGERPOEYESPER POL YOS DERIVED FROVGEATTE ALIDS

Fire, et al., Nature , 391 :806-1 1 ( 1998); Tuschl
et al., Cenes and Dev.. 13:3191-97 (1999); and

El bagihig appli%hu&%j clanN@tHéﬁ@th ¢ UhitdDPt438 Hre@Sidhal Alication No.
e ssed jn_vivo by an appropriate vector in

@2&2@1&@%{ Sémber 250%5/ No. 6,573,099). [0002] In

Vi VO Tlg lihvéatiyn flates Mbﬁdrﬁdnﬁbﬂ@oly@%ﬁ&ﬁe #&f/dbolyurea polymers in

effective .therapeutic for use in hunmans faces a

%ﬂﬁﬂﬂﬁ“%ﬁm?%%ﬂﬁp 4%®- hurdl es. First, due to cellular

" and Ay@EstR Polpkieanas , dibfiesibed hird b6 o FMeibt) &Cﬁﬁﬁ’s | ddatings,
about 70 .seco ., Kurreck

vQ IS O
adipeives a3 SR FORIEB B Bots0dppersRf e SomArBh BEspared by

fomsiagtha moaﬁarnaeesmﬁhﬂm& pﬂeyolsaﬁaef Aispeisall tRBIﬁrekpmme iN 88 aqueous
f cheg&g nmodi fi catj ons; however, th e severa

R3e% 2né dhen, formmne the pelyyrethaneand/orgirea p mﬁb Y fhaisgiegding the
pivbddjinel CTIeS prepblymet ftselles mae@ rb§ ir6acting iRl &cessalflaSpoMAk&Ryanate

tol e t, . to dose | ex.i every
ik B RSO LB AT 2o et S BB TP (R Pe 1 & polyethor
folyal, bﬂhﬂh is Qipmaﬂly a pelymeeoSproplehe bﬁdé\ﬁi' d fopflelReuxide/ethylene

SRy 255 Ry bR FPBH BT PR T Rk g be o

Rgived N0 delié ladore- &nﬁcas‘ cprolation€r of, mag Baeléried from a low

ufficient to
ﬁ?lF%‘iY*lr V%\el%lﬁélll‘gwé‘ﬁf“%g i‘B‘Bﬁﬁ%‘gR B&Y%Fﬁgt are not toxic.
[ OOOH}heQﬂ'Iﬂzfethmtaindl’mlyhﬂieg ﬁol?%ﬁ@ hﬁi(‘j ﬂ&oﬁﬁlwﬁ?ﬁ“ﬂ%ﬁ%ﬂiﬂ*ﬁf ¥il, gas or
ral based and nan-viral based
Rty A BeR PP ArS oot TreBt ey (Lot BRray pbout the
depletion ofthie Inaturahﬂasdﬁ'bes\fﬁd’m ahithakpyr £%3lelRAL Iﬂiﬁidﬂﬁwne geopolitical

f]ﬁ% oxl';spo%tﬁ m&e ?g%ﬁ%gﬁ?tl %F%%%?og%%eg utF#)a = atk{}?b elg(fratglase reasons, there is

andusireits dévelopqiobyolsthak brenterived frem! reasvsablé Baourcéd) eV z&'ma%léypes of

S Bl BRRAT S e SORREY " Fiesit b cholf AP pistimeantly in
sa:tltcian‘@,t rehativétypdel dthed ehdractgetios frqni ole bdeﬁSnlgfavuﬂﬁhls @6lyether

[ate tissu i fici nd once

2 BRI Pl B8 BRREE Ry aeB e B8 Tef BPoniiplbppents for
th@segaaierlalsen sndsf appl&atloﬂse\&i far,qfolytolsal eivéd ﬁagerehwibie resources
1@9@ veia. %ﬁeraﬁ Ilcally ef fective dose. [0004] One
Heer ™ apprii |on OF RNAI therapeutics is to treat or
prev émtthps a)quwaa s)olﬁeetﬂmasl dispession cpphivationki @ven polyether and

0,

po? A&He 80 ydlcoar‘]‘éet g\ﬁ cf s%mebhm}ta 3%?1)& fstlgeprg? o%h' tgfuée é)latsmgs, films
mdcﬂaa]astssmmtﬁs&ora radpdjatlnerctmﬂmgbasedtdmpeﬂfldneﬂené p@ badegrgded when
i.n h he, ages 0of,.10 and 30
KPS e L REi e S SodriniSs BNS pieh ol Bexion o rgee made
usirggoblyteytef aclyolss Inferlbll'lsi:rm jcwstzﬂgtz:xbﬂltp s Bom{nﬁﬂ @&dmple of such a
Psorj asi S t ken a caling of th

o 5B e Blnd Y SRR B, oo ptfrots tond to
hydrpdyre rdaie ito hhe ¥dastdort bfcthe aapteh' lgegupe svitlswatlel nialleralbs in the aqueous
vessel s under the skin) expand, naking the skin appear
red and inflanmed. Flakes of skin may fall off the
scal p, which can be m staken for dandruff. In
addi tion, about 5% of patients will also suffer
pai nful joints (arthritis) or spine (ankyl osing
spondylitis). [0006] Epidernmal hyperproliferation is a
maj or characterlstlc of psor|a3|s The underlying
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as crude coal tar coal, tar lotion, and in refined
forms incorporated into ready nade creans, |otions and

w@b@apeaslt A chemical simlar to those found iPCT/E82008938215

be used on its own-known as Dithranol or Anthralin.
¢400d0Wo(ii) UV light: Summer is the best source of
ultra-violet |light, and many people find psoriasis
abates in sumrer. Treatnent in winter can be ai ded by
artificial |anmps. Unfort unat{eh%y, some psoriasis

? of dhe digpersiomns This edpgessthy polgRer, malegulpmyresaht and crosslink

AdHRItRV 8R4 Whﬁé'ésti”én&ﬁﬁﬁhmteno&&%ﬂn (thé iphy&Ge1t pRP&&ies of the
ternal cortisone in various different bases can hel p

YP¥Tasi s, but cortisone treatments usually provides

reli Q(cc&ﬁingiy 2t 0)tad He BBSEEablel B8 pRoAdE aC &fsbéi‘bﬁna&feﬁe‘lyurethane
sucglfas ears and. t he backs of hands where t

RaTHGefEh 2gous Rhise, Ry whigh o siegiticagtrpriipn 9@?@@ gavy ppaderials used to

@8kd k5 PElyaRPhdreadre Otgived Froas ¥ahdwabRefdsourkd €1iNRbuld be further
‘gqué sone tablets are best avgl ided in psoriasis unles

Io it ipcivpultin PEvHEEhass Pagt £erck stobbiiclighiiand hydrolysis,

m@&h&mlw Rdve G60d f 150108 drdiRdrprogertifiat they may hel p
but when _cortjso eatnents are stopped,

initi
psor @‘%‘? dnvyeRtipn ﬁ“‘aﬁ‘ flispgraiop s!?q&pgnﬁrhea%v leptiB s cenjinuous aqueous

1866, Weh $46inStie (dilpBrsbd PulyWRR Barll fo3tif18s inélude @0dehfurethane resin that
\%Q%Cal ci pot J[ugl Calcjpotriol is a synthetic form of

Fractiph padust ot peliseBRRlE ?fel?a@trﬂn@ec&rms repRirAnd at least one

MigRI squitaladd lixﬁfﬁ&1£0HEwﬁ§ is&@aﬂétﬁ&éﬁkrét%ﬁﬁ s{o[ﬁsagﬁcu lthe high
y above

sor asi s gest| n-of e S
nglg L&F ew °9F\i‘é( Be%‘é{ cqugaiging polyester
Mﬁbﬂ@ﬂﬁed\lﬂﬁlﬁlaqmﬁadﬂn mst abol ismin the body (possible
ki dney .st.ones and |1rre % eart beats). In addiiﬁél Qn,
t her elig nvepigy 1§ algo 2 imethad %mpiagmsfa giseersion; pfppglyurethane

partidletn @ncohtifududGrRuesusngitite, Gep2izilgl diéﬁdrﬁﬁg |aSurethane group- or
reconmende onI for, the.trunk and |

R PO AR MESTIEES 4,4 RGP0 HASP loa CHBG dizppapd droplets
éblﬁfdmmgtth@ Pprépoly@ied, £hd aatheethe Qi’i'épdlﬁﬁé’i'sifoﬁbnﬁ @oll(hﬁolﬁiﬁbﬁpartmles

f &gﬁlet %O‘*{%%gf]’apﬁ%%ﬁ W%ﬁﬁ) I'%g% %&Q}{Oﬁ}glﬁe a Slé Af'erlalcstmtnhr?roduct of

J@Sﬁ:ﬁfﬁfse ﬁnclzhtdilhg ha Sﬁdil?isbdyﬁﬁ@tet bad skh n1sbf]yahlill@ -18dtRet nBfterial, the
rtificia utra|oet atlnlnte ge (UVA), )

’usﬁcyé‘&ﬂf TR n ‘f‘??l U\ﬂ\"l“;l‘ﬂ nﬁ‘?%t PBh an“l("alen)‘ weight
]ﬁg@lﬁﬁfyfmdthﬁfcf)ﬁainmdﬁetep Ipalyula&rﬁéd ﬁemra ﬂﬁdy&c1dS| oW ng
o Bt Sl b RRRG b 08 wiehs o
@mr ef Uhbig hYdlbﬁ_s&ﬁe&Hylaﬁnhmmg neplydstetr hﬂoljﬁdid; Mprepeted g reacting a
i f. the

b B SR LA 0% S5BF A som, o a

dadrhefrsutin arhydrmméthmg gmerca:htamliﬂgfam}'Lﬁcﬁd vdtihatpblyol or polyamine

c ai ni ralen is_taken,f
TR BByRE dSpe e AviReo Bl pbleatCR B Brigpry; aepine andior
saalcdmdbmr mmmé M tshelr ajat tls ‘hyﬂmkyméthyMnﬂﬁlyiﬂg C}fobtebﬁr polyol
trg t hot exat t hot.r ex
SRR vpe® of ex il HE brHPaERE Sofie B L B BeChfgmettun
gt:eepicon‘hallnnghhttychnﬁb&' tsdert for dhcls bpdrog@dnpeimaryatine and secondary
eukaem as. thotre at e
D 0 5% GHEREE SPBP R, 40 16 BB Ehetbikiobtaipigg golyester
paiycﬂhkeemnédtataleﬂtm&u@tdﬁaﬂeﬁstd@&)abww 00t he m)uth and
t hat ood [ a .ages s
ot t e Pieln 0T e ydbiol et e BEHEE spla gl dueiie Finppsitions
Entgmag cbjae c{1§1@i§<}n oY ithg idvegtiswror mhadpfom asdlapersmn prepared in
“retinoid" (a synthetic derigvative of Vitamn A) and
may be used in the managenent of very severe cases of
psoriasis, and with pustular fornms of psoriasis.
However, wonen nust avoid pregnancy during the
treatment with this agent and for one year after
conpl eting the course. Dry skin side effects are
pr om nent and choI ester ol and fats in the bl ood must
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psoriasis in an animal together with genetic agents
for use therewith, as well as genetically nodified

w@eiob®4menpri sing the genetic agents. The preskCt/US2005/038215

invention is predicated in part on the use of genetic.
eesiwd hat facilitate gene silencing via RNA to
downregul ate or silence one or nore transcriptionally
active genetic regions directly or indirectly

assaoci at ed th the onset gg}evelo prent,, .mai nt enance or

Heerg F‘E%es‘i‘”éhmfb? myentiqn, In till ather, agpesiss this invention jsya film, a coating,

éiﬁﬁﬂeﬂ %eilﬁﬁt NS cie@ a&h&a@ver;ﬁ'feﬁd’r@@ @o@tﬂ%ﬁi&é}ie'ﬂm&ﬁof the invention or a
etic targets" or "PATs"

'psorj asi s associ ated
Yapatpirn FPé’glFé‘% é@%qap%vﬁ%hgmo‘m%@nor more PATs effects

cont rokigafficanty p Poﬁtféﬁ JIRBE nass 8F BAOPRPbed PRIELAIARE G8rticles is
psorasi s and thereby provides a

r gressi on, 0
drsivar TegevpRlaPlan resputfes Sichoastors sopegps aud gthep oirproducing
Slebise6d froh0020hl AEE OSﬁitpﬁiﬁln‘ély, ¢RE dRPHSHhs @4n bé ﬁaarae R2411 in well-

nventi on, cont enpl at es ng d for treating o
ib‘f°é‘§?eﬂf"f“|‘f§ CtHEIE PERCPESes; ﬁ‘nﬁ oPplEmers thgpgel FRethece PrOPertleS that are

&aipaLdsé g aad mnnéoﬂeefdsﬂ@td Betted thahliNoSE brépaf@N&lih€ conventional

QZ!?EE uct . co ast one1 ddRNAI . expressi on
R 8RO a BN e thee PEISFSFE spAtgrials in some
instnesat éx@ﬂnﬁﬁﬁkb&e‘%ﬁehyﬂ%lﬁhc késifthndeRbility QVer Sifilak %@Hteﬁ.ﬁs made

at._| east a_nuc| eoti de_sequence corrprl si ng
PR GPVEHER *vémhete}c pBLYFﬁS:F oGt YBf"' KRR teHare &Velbﬁﬂpmla"tone

Mbdﬁ bol@‘@télyﬁolydlﬁ PTRS fEIFmeFic ﬁialﬁﬁ{éllé 6Red 6€hiGE $ov¢e’ﬂ Svater absorption
ress on o e PAT LLn said syb ?ct [ 0021]
a5 s1p8 5§ adg, ESimn comvap B ofp IYgther, yeigols, making them

Wﬁieﬁlb.ﬂﬁl lulsgquBfi aﬁplﬁﬁtnﬁﬁsh&h Wei‘[&bﬁmg&néiﬂﬂﬂﬁ?s, for te)zlxample The
era

expr essi struct crl bed herei
IPRewate F|a%s E?f* g‘@ PolyagHs madprdalop rfamng/a%édheswe
appllicatichs farl m@h&ao for aa§l @pplicacioh niiﬁﬂmmﬁ& ﬁﬁiqur&[lﬂ:b kYexposed to
t her nor e,

i pisioRs s IR BorthetSR Vrfier Theaih YA AP alegals also sometimes

exhibit cgtotlu laaﬂ esdhr Lt@hblfaﬁcec otwfaichS iif ga@ NEnEYirtaio r ﬁarameter from a

di fi cells of the sent |nven
i R agpinl c: CEwes ordnyBsiof Be mapnHipn Py gubit good
flexibikiyy @artivabaly o appdiopticdisewlisrg anbalhce| FMd2dndsk R@d flexibility is
(gbire ts and advantages of the present invention wl]l
) jparent fromthe detail ed description that foll ows

BRI EAn BEEG&hh_FﬁEioﬂ\ltKa:tegﬂdE‘pﬁlRﬂn\&]Mf” ?sﬂﬁ&'ﬂ] asSp shtgﬂﬁanﬂhﬁr a chain-
|nnek .in C ove.recited featu ., advant
OGBSy PR bR, T BATPLSen oK B rothane
lidnagte urnaditkat e dildne, ektérairlothed gﬁmpe of; Alstid Gdilad)combinations of two

descr |on t hej nvent. on unmmar j,ze

G380 P th3® o8 ek b VPR S0k S Fo MR eHERP or ey roups,
axrcembidatmnsdttheiselemn lheoratp pledidegtedsiomi ngs. It is to be

not e o ded, .dr aW| s il.lust

onl y ‘OB é\ifr{m n%% A e l?‘%flﬁ?%’ sy RYSPP gﬁ‘e’é\ﬁ?ﬂ pé?tr@ by water-
disyersbler By ﬁwatet‘ dlsba'srbM,Slt demeadnt that thengreptﬁlym‘éﬁ 1s&ﬁpﬁﬁe of being

[ &aRL& i nvention my..admt to other ual
(I1§I,}erse?| o w e & dfo%n gISpTI'B]BE 1t11._o|ugI a}gggﬁo _aﬂi\: sef%raZﬁ éﬂe aqueous
andeprepaipherf plededinde layelisadveater-difpdrbibleeprepiindémn@nd stogfrovide at
or.deliyeri.n | agents to t.re sor i S
lg%s:i:t gt?v di %%Vafl o i ef\{rp# ok gfﬁ‘gﬁ#?\alﬁ??egl? ?ISP lﬁffﬁle%s%&p olymer
droplet@Blwhevithievdisyendiog step ring etors]] nlgi)mnmkq@rims doraatiBhAf smaller

t Fiqures 2C a how t enmbodi neni s
SR Rl D e A AP B VR G SRR pPheve these
Bfpeaties %Mh\/atpmptﬂymerdﬁhab it sotofataridlispqrbibles xigihe 21Ri apPpropriate
cassettes that code for RNAi3 agents initially
expressed as shRNA precursors, and Figures 3C and 3D
show two enbodi nents of nultiple expression cassettes
that code for RNAI agents that are not expressed as
shRNA precursors.[0027] Figures 4A and 4B show
alternative nmethods for producing viral particles for
dellvery of ddRNA| agents to eplthel i al tlssue [ 0028]
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herein by reference, without limtation, for the
pur pose of describing and di scl osi ng devi ces,

wo ook asi ons and net hodol ogi es whi ch are descPCES2005038215

t he publication and which m ght be used in connection
dMoidn Wwoe presently described invention. [0032] In the
follow ng description, nunmerous specific details are
set forth to provide a nore thorough understandi ng of
the present invention. However, it wll be apparent to

seipstion ofeytpynal puutagiani(s) apdar costrbilizes aa des HRore fillyglelow, or

1%& %aggdn@ﬁqouglsllagéég one or nore of these specific
etails. In other instances, well-known features and

pr oc Sletiee sispersibilifyoimprogrotadole inRrmoraiipg hydraghilie groyupe such as
P (eihSRAe 08S ' Qf‘a@n nca%«ﬂ{?ﬁc taerlY cUa@bd%?ﬁ@é” 8phdie, sulfonate or
I nventi on. é@ resent invention |s dlrected
TRPEYAE areup%latm or sHyAiEY asidingussad anon%fuﬂﬂa@slwvo

t r eatTHISHEpAFhE is PREfeFHIPRGIIY) &rassm%mg@%umogoeém%@mm of

stable, lasting inhibition of a target gene

legsihagabgut %(bﬁvwvla% lesprEhanaRfSCo Mepb| rreferaiiy, tﬂl@ mmlymer is a
RdB4 ebePLogy, recombinant DNA techni ques, cell

bi ol ogy, and V|rology within the skill of the art are

enpl dY eempagite Relypretbens/viny mohimes particlesaxecdiorhei edss (agdéscussed
I r

8 Sl Yot DL 1 048 BUOBRE, il th sty

“&%HF&Y"@%"WE@ that aregged. DNA Cl oning: A Practi cal

Appr o@felprepo¥phét Ratdin e i‘e‘aciﬁ@ thctgan/glrou?Lﬁ %e@&g} include, for

a |gonucleot|de nthesis (M., Gait
REEIR, clsppRRtpy BY Fszlatamaﬁo’(lydvlym@@pes ejhylﬁwg gineaturation,

(&aQ lic adidioiRhrbeRylic dAhlydMdeE gloBps, foé)Fa%Hﬂ@VTh@ 1
198 Gaside %&R?\IZ Vi rusgg%Ac prgctl cglll(0 A (r)oac , ropolymer

st ab a pgleculay, weight efmopatey §ba|nraé’§§t 20846 espé%‘@syo greater

fhan Vb 56 006 @ pr&BirkE Pie C?oﬁy%‘e'i‘ i @haﬁimbld aveHH fholecular weight
V|ral constru or. cosni to which anoth

Log kATt SR biom he5h S0 ovérepb?@uarlé)oes@d&% abpulk 2l &o about

woboemro%suﬂ iseodaNﬁe BROFRN, 000 &&b bBoutA00056%0 ABERIEN00.
the ter "vector", "constr " dd RNAT expr ession

vect dt Prefrred preRplymes omtaiey %ﬁe isBmanaty &rwn%a?hre AROCYfate content

sfaqabh & PR&pobitedy caﬁ r@ﬂxg%&fé’kﬁﬁroa&’l‘i}a@@h a¥ifforh 0GOS Y4 $6CI55wt. % based
co nlds Bact e |f|C|a“Pé£fonDsones ( BACs

{13} PPERL PLAPS RGBT OR! ey apgfitEAntaptS llivagy depending
&Hmwmﬁmwﬁor( H&@@en@aq Hahe, inbi@englat SOl EhAn&N 8reOmall® fvhen the

ddRNAI expressi o ettes are I| at ed.
Foranyte £° 5?%?@%}*’315511@% oot 8 R RO 6 VEhepsaA softe, less
ﬁ@igqb@jl&éghahw e ndpakhén e tsoeydllna& Eﬁﬁ%exﬁOisymﬂseA ipReferred

cel | tlatl transcrl tio
Bovartte Fotere: Bany APRisaR Is ERBUPAL LRt oh crere pesferatly fom 1
mglsvmig»&rnd%cwmytmﬁﬁnzé 95&% snal I nucl egr OIof
nucl ep in nscrl an
1 o tgPer Rhelorad BAPYPSIeR Cutaing BbPRl i Riieh b @erpolymer can
hdve arisfdessye dqulvaléﬁt&@éighmcfronﬂébouﬁ; 180%é slsdue @000y Hud, more rigid
e enous or hete ol ogous. n clelc acid or.yector mhen
S OHSRabR e aaraIR SOE ST ARl Ricishs P oL, such as
ifh@ﬁe Wﬂﬁdhydraﬁﬂ aqﬁeﬂEhEWelghﬁd’f a!l)_ﬁlﬂ;l 1s5hae h})@ft 5002 YR Elastomeric
ed ILnh,vira C e.transformn
S St POl Parb g Bl GRETSIeR) e of drog 500 to

dloat §EO00TE of the cell. VVth respect to eukaryotic

cel | a_st trapsforned cell one, Ln

CF angs: AERGVERA HABTBLOD evertiee gt Jth it BBy, A least 18
fuattionahr @fmﬁﬁﬂﬁle&lilej Santhi mbgi n@damxtﬁ;a fhr®nmes ofiidkd Yfunctional
so that the transformng DNA is inherited by daughter

cells during cell replication or is a nonreplicating,
differentiated cell in which a persistent episone is
present. [0038] The term "RNA interference" or "RNA "
refers generally to a process in which a

doubl e- stranded RNA nol ecul e changes the expressi on of

a nuclelc aC|d sequence mnth mhlch the double stranded

_____ o - o s o o s 1 . a2
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met hods according to three enbodi nents of the present

i nvention in which an RNAI agent according to the
w@e@so43i nventi on may be used. Method 100 of FTUS®OLESS215

includes a step 200 in which a ddRNAi expression

eassetvioe IS constructed. Such a ddRNAI expression

cassette nost often will include at |east one

pronoter, a ddRNAI sequence to be expressed, and at

| east one _tern nator. Various configurations of suc

Farpsinoleqyle, arelerrhlcwrs tock functional erpuwe/molnsple; worerenrsferably up to 4

fuétichal éﬁuﬁi/ﬁ@le&gg and Hﬁ)eﬁgm tEX RS0 Brduds p&t ﬁl@leélﬁe
ligated intqg viral deljvery vector, and at_ste

the ddRAFeosits ofithe @reng r\}% Eigably o greaterdban 5ﬁ1080 cps (50 Pa-s)

M 2500, ?Jféﬂaﬁiyeﬁo FIF shitdl thitn 28l008tHR (Qp@‘a sj h@padidig! no greater than
artlc es are delivered to target cel t1 ssues

Rpo®) @nd mostprglerab lpféipwt%dhaa%@%cpaéhp Ra- ‘Sht This lower

ﬁ&&&tﬁ @Q:lhtﬁ\teg A FNObnt el IE DS 518 2 Jolydiishe A SThASC tpadticle size
however,, the ddRNAI expression cassette

n Flgu B
41§tr}huglafl>ed If aihigher wseosity Brergummeyeif yispdctfoe agpenally slesirable to

(ﬁ%lveﬁlﬁ Nprepdlymée fitd @omet UabR nsoWehﬂ ko GlekiRNAN 1tsd€i|séo‘éﬁ§.y Volatile
ctor_is delivered ta target cells, tjssues

or
Yatshave theadvartagn ol Reing Retamalie fomm e pedet dispqysion so as to

I%QGee JOCs| RHA RueRt mdy ?&T&M W6th& bthedl uddlll K@kon 45 well. For
step,900, the siRNA is orrrugated with an apProprl ate

SEPIPlG 2 MYMORETIE JRAcYAnags MaY Yo used @scihe1sabisnt.t Mo Whidhngese the

REEHhdric lidobyinates v po1pheHzd Qnio2 kL iRl pdly Rtii%e polymer.
gr gans. [0041] RNAI ageﬂgs accor di ng to the present
Bipsbrr amsimdnio bes B2 SEPIRE X Joptibrated miqpoger or mixture thereof as

128 Z30leeht.C Ahey ethyleidalliifisatiratdil f hbidRitr RmObO Golyendi2edto form

to those k|| ed  i.n the art an urifjed usin
OPPEHES cP° peduinyl Wgcmﬁgﬁ@&s a?éleaeesram%sﬂ may have an
ﬂ‘nwrpai@mp;hlgnewbbﬁwfe Shellhorphblogyecul ar Cloni ng: A

Labor at o nual ,. 2nd Ed | d _Sprin or Press,
Col d rl?%go“@afwr ﬁhewaftmsel)ogo o 8 mf:@gfwwaa%e material
AT isb@ﬂnatﬁ-,rea&hge maktétid] ddvibg a&e &r R isod@hndibiPeactive groups. In

B3 L i ) -G s o
Iﬁ‘dl)ﬁ'ﬁd’cy@ﬁte iid fesd. Si thz@xy,ﬁﬁh@buﬁs BPABovided DRMH tIRL iRByanate-
[ be manufactured by nethods

RNAs ( ddRN . NAS
‘i?ﬁ%tm(?%emgw‘f&gﬂ&%e’g@g%y typi cal oligonucl eotide

synt Ii#siisocyfiatle-pfatidve whtdrial fiehides b diydraxhi@eibgitontaining polyester

P PR 8 ARk RGO 4 (955 PGPSR i et e Beren to

1@édrity eﬁaten‘i:ﬂﬁ mdda tusing. fadv Ryidsos Ifaftt}Cﬁhdl eftersOds a starting material or

PRLCTEL AU A R T INT C—

drhaterag dantiease dne/\esttbr a'oﬁ’ﬁ(pbﬂmplelcﬁle ki at Jesst B8 hydroxymethyl (-

REREL 305 380 FRRte ST AP BR Shmteietie ppatermaplyl suitably

INesan 200dde0df74t5188kst QQﬂéfkﬁbElﬁ)BEastaZld ﬁGMﬁﬁfe?ﬂlﬂﬁ &t least 2.8, to

i S seollq | ude a nodi
oAb P P PRy, by Rhout Vo8 o Bohiete-atl  shovs 5 hydronyl,
pmnhxybantcy becbhld}irg m&mde grclmsl @pﬁﬁnﬁeﬁ] petutbRosb.d eThe hgdror@nethyl-
€0Ss

BREaRRE pP Sl FP aRLRHE 18 An G iDEACY Sefth 6 £ 13452 %00, such

asna:ﬂ logke ahoineQoh at Hast dheat 660\t iledsh gbmrtt'm)nuchte]@ss;tcbfbout 725, to

sl PG00, Bichiastth abast 00 AL G e poRE Fdgrug to apout 1300,

cﬁ];s abrsttllt)om Niquivadetis weiglt iseqyat tovhe atiynbbhadderdge nikdéculdroveight of
OH U.S. Publ. No. 2004/017%030 di scl oses a nodified

base for binding to a cytosine, uracil, or thym ne

base in the opposite strand conprising a boronated C

and U or T nodified binding base having a

bor oncont ai ni ng substituent selected fromthe group
consisting of -BH 2CN, -BH 3, and - BH2COOR, wherein R

|s C lto C18 aI kyI U S Publ No 2004/ 0161844

o g, o L T
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the substitution is an al koxy, thioal koxy,
pht hal i m do, hal ogen, am no, keto, carboxyl, nitro,
WORG60$M@31 cyano, trifluoronmethyl, trifl uoromet POKRYS2005/038215
i m dazol e, azido, hydrazino, am nooxy, i socyanato,
ewidowode, sul fone, disulfide, silyl, heterocycle, or
carbocycle group, or an intercal ator, reporter group,
conjugate pol yam ne, pol yam de, polyalkylene gl ycol ,
ol yet her of the fo nula ~O al k m. where mis

et ’610 5Wht divied obyy the HV&rB Rer gf Xilé{d RSk RiPfy amine and
gamry@ﬁn}ég&u psubl . No 2004/ 0147022 di scl osing an
olig L t|de ith a nodified sugar _and/ or hackbone
mod fteaby R eiER-cqutaipie Relygster i 1 UORYerieTlyp Pegpared by

@a&ugaa KRSl ihetlylefbdh AntLhingt faute! amd Mnglﬁ&ﬁtmdto 26 carbon

(ddRNAI ) s may np gents
%taw&rqrsﬂél egheré’ﬁ avrgéshyéﬁov%@%tsﬁ ?%%%%mma PR lahxﬁrwglamme
@t pdlRasihe YCiafr QORPAInd BdvihEas taverage Gl RNRasi £0USAESy], primary
and at | east Qne termnato n iral  or non vira
7ERRe GRdlsE SRBREY B SXARETY lecrlﬁ Srepopficgieaf stagting materials and
REEQR U(ﬁﬂlﬁmoﬂshﬁred SRdfed SUEH B Ok eamBild By&QRRAhétRPScodtaining

clelc nol ecul e conpr.i |ng t.he general structur
I(#yjes eg poly kc%ntalgs an(q\z)er@e %qsﬁ 1. '?I rquﬁ@é% gﬁ{tg gnved f?‘om the

Wd@éi@h&thﬂ%ﬁd@%ﬁtmﬁﬁ@ FRLEE a&& ol el RMNredfF6:1984ch My droxyl, primary

u conprising at | east 10 ucl eot i des,
S50 200 Geemdan) anY srums s B SOEHOUR, ARG By droxymethyl
GAtHINNG @ol@éstéaa;scnyou hay z&péqulﬁlexftewigaﬁ aﬂaﬁeastaeq ugResbouk 15,000.

10 t ucl eo es mherel eas ont i quqQus
! S SR S ol ey ) BPRALGAREIAY of ariure of
@u@b&ﬁsm&amummemmme@m&uba A, represents a

"l oop" encodi ng structure conprising a sequence of 5
to 20 non-sel I ary nucl eoti des; and
repr esent :Eﬁ %@? nﬁrﬁfe[g?"r%]éqﬁence rhe ddRNAi agent
generated by the expression of the ddRNAI
@wemsﬁ iDfheassietd 6f AERItRINRtholNd BeVIaE alhy&tdxICdddl@® primary or
g rises a steml oop glt ruct ured S{Eecur sor (s RN@
Serona HeETRIRfs 1”et his afdeast dver sash dels ipfigrendently —0—  —
NHAA epi-em byinawBich 8 B- asltman@estbsdlﬂumé&ﬂkﬁl\@ql ,ldgEloAIRFIY b aralkyl

of the. sin Ie- tranded | oop ion of the_sh
Faum B 15 ﬂfg% FePresRn %aéfﬁ&}gam“yﬂbsr Fﬁ%—r%@mups per

hﬂr&:@ﬁ@t}{yl cAﬁaﬁﬁﬁﬁ ﬁ@&eéterl Ifblj&)l ﬂﬁ(ﬁécﬁ:ﬂd et iseahdhnBAbrankhed chain
struct,ure 5 6, 7, 8 or

B IIEBE o5 57 B E Ry RECTEB PHHEEe REGA BRRbS A EFoups per

zﬁmbade et 1.3 biened NAId exdhr AsE dMllep@fishily GelooteR rﬂr&ﬁStha group

Saign gl AT Rb o wi B i RERE BB Soled B L A2 o
A®pnadents a ddRNAI targeting sequence conprising at

| east 10 nucl eoti des, wherein said sequence is at

| east 70% i dentical to a PAT sequence or part thereof;
A represents a sequence of 10 to 30 nucl eoti des
wherein at |east 10 contiguous nucl eoti des of A
conprise a reverse conpl enent of the nucl eotide
sequence represented by A, and represents a term nator
sequence. [9045] In yet anot her enbodi nent, the ddRNAI
expression_gaqgg&kg_ggupcf§331@.nucleic ag d mol ecul e
of the general structure (lI11):wherein: = "> represents
a pronoter sequence; CiEPIgs cgpents a ddRNAI targeting
sequence conpri sing ‘at "sast 10 nucl eoti des, wherein
said sequence is at least 70%identical to a PAT
sequence or part thereof; cA represents a nucleic acid
sequence conplenentary to As and represents a

term nator sequence. [0046] In yet another preferred
enbodi nent, the ddRNAI expression cassette conprises a
nucl ei ¢ acid nol ecul e of the general structure (IV):
wherein: i= > represents a pronoter sequence;
represents a ddRNAi targeting sequence conprising at
Ieast 10 nucleotldes wherein sald ‘sequence is at

oy —e~r~7 " 1 a4 " o o ~ A
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part thereof;cA represents a nucleic acid sequence
conplenentary to A, and represents a term nator

wGewaesmal [ 0047] Al though the ddRNAI expr essiPCI/US2005/038215

cassettes represented by general structures (1), (I1),
édoidAawend (I1V) represent preferred enbodi nents of the

i nvention, the present inventionis in no way limted

to these particul ar general structures. As would be

evi den % gione of skill in the art, the aboye

wheraiy B in 5l oFeR coyalenb hend e GaTPemy! cetban aioRy of another A group; m is

Aldfbdr gQék&lai‘ ﬂién £ L4350 Charl HCe®@laBIRMrs a0l rh Ren is from 8 to 22,
cassgb@g E eparated by one or nore nucl eotide

o i5h mn#&ﬁ? er el ements which are present on

conpl ement ary strands, such as the term nator and

pr onot er elgpents shown in structures (I111) and (1V)

may overlapyor may b HpOR: 1 eet . For exanpl e, the

t er m nat or ulenents hown in structure (l111) nmay occur

wi t hi n t he—CortpFehenCHry(H2:angdHot CHae-QB o modl)Y

el ement or may be upstream or ¢fownstream of this
region. her nodifications w{Ctlz):@blsl d be evident to

one of skill in the art and which do not naterially
t t t
ShiFE B IO bURELE A0 BBl OG.CARRE |G £0COM Nufhrs ereator

dasseeqwd ttazeeo vwﬂhm Hr trisdegdpen 6o 2hespreadlgrid to 18. A3 is:
|nvenkjon [OO @ gures 2A through 2D show
addlté_?al exa es of ddRNAi expression cassettes.

Ci ngT e e P ftiasy {d&ﬁzvg@ﬁ acd®Pdi ng to

si ngl

enbodi nents of the presedt i nventi Figure 2A shows

an enbodi ment of a singl EHQA exﬁp@@? cassette

(10) conprising one pronoter/RNAi/term nator conponent
WBORWB, 6& A r an‘@E@e ismeﬁﬂéﬁbﬁbreagm nhﬁb@?%%ﬁa%? ﬁsim or equal to

initially as a short_hairpin (shRNA). Figure 2B shows
zem0, g e siEm of Bt 9224 higifonRRgq 18 xmee@gy @i‘?mc]é%*@ellst Adis
(10) with one pronoter/RNAI /term nator conponent
(shomn t 20), where the sense and anti sense

conpon nt @l L tbg[ddRNAi agent are enggssed
separately romdi fferent pronoters 49] Figures 2C
and 2D are sinplified schematics of nultiple-pronoter
5E§%wﬁéﬁkﬁ§ﬁ59?aSﬁ%ﬁﬂLtes accordi ng to enbodi nents of

t present 1 nvention. Figure 2C shows an enbodi nent

of auﬁ?tlple pronoter RNAI expression cassette (10)
conpri §i ng three pronoter/RNAi/term nator conponents
(showrCatR'20), and Fi gure2D 6Hdws an enbodi nent of a
mul ti pl e- pronoter expression cassette ( 10) with five
pronot er/ RNAi / t erm nat or conponents (shown at 20). P
wherPR i3 liné2d carbadaihed e]jnybg:renp timtdastiestiteled Mttt st least one cyclic

i | RNAI 2.. R 3 RNAI 5re
e mum R PR e Popa Mk e o B fhon groups. The
cydlic €ther agraupl Snaye pe epanbhtet eornungtunbede Iaa&emins contAi other inert
%m'f)s{ #gmnr eseﬂ? ! Gl %r%egﬁ %E%messi Iglg N ggc%spge ha Sd(}a,rgjl% rr%éicl?;gwith an
mayamtte rgramahﬂ ewhmoln aioonotcothpmmm tBgagh anesitlé eedvttiohe during the

er at or ¢© Qnents | ncl

repgraafm OF {he%l\lﬁlléolxy yl-grou s é’%@ﬁnglﬁn%%d%eesﬁr é)oryg? Pﬁ%l?@&g/ of such
inyrt sab gptpexpta dnchglersy 8ylz eyclwhllkyh eilple halvzsgsw(esgﬁsiaﬁprmmbnﬁe ehlorine

q-{n%l?ﬁ( Zrﬁ)irg,t ?tﬁégrggsét?érz gllillﬁ %he li uf’g}ﬁes ﬁyd%égil lgr?ué)s maytbe on the alkyl
ehat[h nBXn rthmcgtﬂfce&thelv gmap,soz( batk. ThrealkyT groupxaayp hm:lude a second
expression of four ddRNAI agents is as effective
therapeutically as the expression of ten ddRNA
agents). [0050] When enploying a multiple pronoter
RNAI expression cassette, the two or nore ddRNAI
agents in the pronoter/RNAi/term nator conponents
conprising a cassette all have different sequences;
that is RNAIl , RNA|2 RNA|3 RNA|4 and RNAId are al

11" a o .
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conprising alternative enbodi nents of

mul tipl e-pronoter RNAI expression cassettes that
wexpresa3short shRNAs. shRNAs are short dupl exeGT/Mkm®0&038215

the sense and anti sense strands are |inked by a

duoLspwo | oop. Once expressed, shRNAs are processed

into RNAI agents. A B and C represent three different

pronoter el enments, and the arrows indicate the

d' : Déi ?F?Oﬂﬂrte{ag@ﬁé Fsiﬁf nlér@;&; Wéleq'hoﬁeégg &’ewg & ana%r initiator

ﬁbla:\lﬂe 1 A5 S gaReal dENMkt6ls, M1 FoRGE BitulAte@ ®r unsaturated cyclic
shRNA se The myl.tipl e- pronot er

fferent ce
eéieﬁisegrs e phet: T0s FFROR A, SERUHT S BHERE P CRAnFRgiFe of the

iy iRoy O Pl di66l AoritAininyefatky nbl or Bsgh I &5 3AUHE WY Bl Bbm 12 to
éfﬂ‘gréhr ee pronoter/ RNAI /term nator conponents (20) in

B AOPPi entation within the cassette, while Figure
3B shawsrmide ILod RrppéferdbBNRbt2lor8, Retr® href QPR TRIM 2 th 8] even more

S B N S Fr S o K LSty o

DIRP Gsthl Qvérhie MinaibeP vf (A . oupst f)@'nhﬁdﬂoﬁmaﬁylhﬁéﬂeﬁol%laﬁn@lecule is
O he variations

ety ab Lol t&fw&gg]vg gt resich R gbats L Goabont 10 Hmes the

valid 6fY, Bbdut @rto laBoutRYAImex{heaaRieQl z 6P A%k Abub 2 to about 5 times the
Yﬂ(jn%)r SI ng alternative enbodi nents of
Y595t e- pronot er RNAi expression cassettes that

ex p r i ﬂ%fétabﬁg&ntaﬁmimﬁﬂ&mﬂ lél&nb a&ﬂﬂpg nkixtu@e pf A% ElmDAthai mlx;:ure of

R SR, s, S AL AR APARS! fHoR MREVE {1k Agn A5 And Ad in cach
dar:sa Bﬁtﬁkﬁia!ly {cgirt?nmn atlid g{rfaﬂetrtg'BﬂASTMlxﬂiﬂees dBA1 andl A2@referably contain
AR ot 1y 2 BhetP Pt EF 1008 2o P30 plica el b ordtLto 90:10.
RivAis 36133 ;na_n&gt IRM&ra/ ag;lﬁ/caltaihe&rmmlm I@Edﬁpso in alriﬂolR;l]\H’hﬁof 99.9:0.1
BB SfceabR . P ETe BT T MpHBe Mo o5 i, A2 and A4
pefpushiie emtajneﬁrbmmnt i1bed d5rmobe Qlecent mangko(xys,as o 90 pBitent A2

s seq

d P3 , t hr RNA|
P 0 bt A0hehetnE s Ehan iy PETPSRE SRk Sef ALp? and Ad
don}ain Ifond 25 ® Toamblecd | Adr greﬁﬂm) dbAB%tA2 gifvaps endrupab B30% A4 groups.

it Rl sl afeieroafl oo AR 4B RO AR RLytre 10 to 60%

A2 end ﬁbm(ﬁ RNAM% ?él’@'eu}(sTl)Mﬁcairles ofbAel, e A 3tane R\Eﬂouﬂs preferably

Pofud BOHRER A el pReR A, Sl abohs 48 BeFesth e PR fo about 10

Bcdns Adesi gpas 80 peﬂnmt(A@ grsupsa Hbp amﬂyc Ihefebretitprolyesfef poiszbls of the
ilrrr%r(\e/nﬁ%? L_(F;I 2 gneﬁ(;j m}pjce e( of)fr ?@ uq} RE grolgpi 2&2(? 9(3*}‘ E&E groups, 0.5

rom
taMAé A3 eermps enthﬁ'dma]l&st)) 30% A4 grpppPAfp-a)l] caE’& A}S Srouipg a)lvantageously

R n d a/ s B P3 T6(-)
ARpre < ARRR T I st 56 o S0 APy )
al t erBreferreé neirtwoek mfahgrwbewmwemeﬁtlg gorgaidln airelra@N#ﬁ about 0.8 to

a n enc are Lransc |be
sarrgﬁs‘r’t :@%Sﬂi 3 %Ei ?E% upsﬁf’ e Bt ?ucappr ecrat Out Qﬁ]t? agout 13
ewﬁz(lﬁ anfler e@bOBnmups/Afgrblh}e omjftan pbeutpd.85ub mboﬁtl\ll\lz —CH:0H
h [ r t hr.ou 3
bZéI-lIIJz?eh d%?%?& ?I‘ Cg\lﬁhl nixty 1%% r?g% grou%el ?} gﬁow gle initiator
ﬁuucltnnlahtyl torsaioly dederingibe tinsfunbtmmhty of [th pblyedter miyni and (2) tend
o4 [ | ble strength may be
1§wplo%ggfgégyegﬁgﬁ%féﬁw%%gp% Wo or nore strong
pronoters (such as a Pol Ill-type pronoter) may tax
the cell, by, e.g., depletimg the pool of available
nucl eoti des or other cellular conponents needed for
transcription. In addition or alternatively, use of
several strong pronoters nmay cause a toxic |level of
expression of RNAI agents in the cell. Thus, in sone
enbodi nents one or nore of the pronoters in the
nultlple pronDter RNAI expreSS|on cassette may be

o o . s o T T
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Additionally, pronoters may be nodified so as to
possess different specificities. [0057] The term

w0 cwemyidsut i ve" when nade in reference to a pre@mUS2005/038215

nmeans that the pronoter is capable of directing

-d4009rsWwOi ption of an operably Iinked nucleic acid

sequence in the absence of a specific stinulus (e.qg.,

heat shock, chemicals, light, etc.). Typically,
constitutive pronoters are capable of directin

expr dsirerymethyl-conjaining palyerder #olvalssisending toousgryctalﬁ? I can be

ﬁ@bire@'ﬁg a AWMtilstepP6eesd HEMROTRBIB of aHed £1t0 thdt208taf &ﬁ or more
t he RNAranents preferably are constitutive

te
caghan-cagbanydoublebpde in a tf’raS‘iJ‘Eﬂeq‘iﬁ’P?‘ilWen*dWY &}51(£r vl Sultable fats

iREISEE B I-el&am S lmakénafa@r chta BRNESruROREA Wil @6boRYbURNA corn oil,
polynerase QS{)ront)ter el enents control |l ed by RNA

9Eiohsper guelapd, linseqsk oib oak pibliverolt Ralmpoibgeanyt ¢l sprssead oil, rice
1506 il At oD\ Bamd bil ssoftreds bil su@Flowerd BID b} BbePRITIoW!

pro er is engloyed In o her. embodi nent s, pr.onot e
el enertes tegptebls| (&g adympet\m Aoy nepaieaiontly firat’ uglét;ected to a

tpaedRsRE At RON R BERATRIE! $ 1dvkde- aillkanleGeﬁem&@y Shetlarl by ethanol, to
1 pronpter, 7SL_pronoter, promnot ers

uceha\pay e§’@és R cgnstétperéq gttymgseﬂ“,‘he,q@el&gng@g{yg esYt%rs may be

1%21&&53@3%5&&&9&@@ ey Ai®s (Sesilar Bﬁfathletstéy is: usually not
Nucl ei ¢ Acids R s 2 18) : 3552-59 ( 994) t he. human

nEEsPY) 5 GRBE ovAtktls egpals acwa}mtret RRpyeniently
Brdeseieylated big Gedifioh lvdmls@m@dn Mﬁe@[ﬂ&ﬂﬁﬂﬁogeﬁs TR ihtr8duces —

ctional hybrids. and c nblnatlons of of these
ﬁgﬁ itoups on %6‘5%? athy EEingl Ay Abythe site f © cabgBEIhER fanspturation.

SEYa bR hpfblofaylation SRR 426 qmw ih MAtS. ke N6y 4,731,486 and
i reSS|on t he A nunber of

i nduci bl e ex
%9@% Ws for sxamplg, a9d5pd @%’&(@é? I\‘t\lns‘ﬂ'g‘? ﬁ&vﬁ@rﬁrﬁrwerg multiple
@RrBorkda@hén dodblelfond bites. | ICIudH 4@ s Atk hp@ttofdrmma&ﬁd rbf2tibR@nay not

racyc e resp Sy and the |
'ag'@ﬁgteo réI%I@ @e&ﬂ% aii/%ﬁe & f’(%g@? ‘\ﬂbg FEED2 éo%?sm%nt aﬁtrogenatmn
$6p 26802644 6 2992 G—G:I:I()) grdippse a6y hpdirokpgethal e@CSﬂ@H@ Wg‘rdt).bs while

onot er.s re | ugoc |00|ds
‘E‘g’t'?%‘?&% Yk ’g’t’%r" g8, ﬁsy Yot ¢ ?IS @l@ chbon-carbon
Mturﬁﬁbﬁ)k'[[‘ﬁ@ sesultlig ek fof h@drofcaiibihyladéd fae@UicﬁIsQﬁ then reacted

St PSSP Sy SFBESH 4 S Lo EBL S o

mﬂﬁs&mbdwm.the viral nultiple-pronoter RNAI expreSS|on
construct .t inc ease 3?%€e33|0n of .t he gene of

| nt erkbe nitiafor coigins A 5] PRey (BEeRRAbIY, £%e PR mgre bfnosyl primary
@hinkher pecoadaty Aminengroaps, i aicl ugie Hehg Pyl EaldGRkanol amine or a

FRRERGEy Tpbairs o nrTHRS) e A dOE R SRELES oyt nitators are
nﬁs%ﬂﬂ&)@],udmgd)olytﬂwx oieerthﬂmeds;ﬁdd(wbr prop#lemsexidkhd vidifrom 2 to 8,

ST AL g LSBT BYT S PRBPREATE. 1 FOURIPE HoRDL 0 Fom 160 t

mmmta@eﬁxmwﬁaﬁzomunﬂmenal| |nterfer|ng RNAs that are

short oub nded t oxi

mor ey e sTARRLE SRR 2p Pladh I - brafiig proctss tend to be a

Inixtuteadf| mpaterisls ﬂiaembemgiﬁdr@fynieﬂfyl@dﬂ}délandgﬁﬂbﬁahfhatvim 1,20r3
resent i nvention.as hey d ot. s Il ul ar

R Regh e OB BEPorish e e B8ipg LARE R frrmethy

dromg i tymcaﬂfy@bﬂietv;taﬂlawentlﬁﬁ thp propottéongéftstarsing fate a¢ids @r alkyl
ref b ngt, h The

B sRAing 2 gpd akaneSR ehflon EOE poniPcrs P Bl R Bheg peaction

often dnentmt takeoplageaiared qibtliel @inlsorctaebdnod @bipubeele unless stringent
m smat ch (the correspondi ng gnucl eoti des on each strand

are not conplenentary), bulge (lack of a corresponding

conpl ementary nucl eoti de on one strand), and the I|ike.

Such nonpaired portions can be tolerated to the extent

that they do not significantly interfere with RNAI

dupl ex formation or efficacy. [0061] The term ni of a

ddRNAr agent accordlng to the present |nvent|on may be

o o o "
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percent identity between two or nore sequences can be
acconpl i shed using a mat hematical al gorithm

woe@bosed, non-limting exanpl es of such nat heCEUS208$/038215
algorithnms are the algorithmof Mers and Ml er
ddBBWo the search-for-simlaritynethod of Pearson and
Li prman (1988); and that of Karlin and Al tschul (
1993). Pr ef erably, conputer inplenmentations of these
mat hemat j.cal algorjth ar e utilize
TeAfHoR PR oAFS WP Chrgon PO ebfihongs hikage pe: bydroformylated
dehbiaTif\bedomet Hy@rdgehdeae program (avai l abI e from

| nt el etics, . Mount t he ALI GN
pr ognl\i‘ﬁg‘( et ’&ﬁklzlgof“ﬁl’GZ’P’x” ‘ﬁﬁ'gr intog pplxesier polyols are
d&@ﬁjeugﬂv«meyoge'mqt un Hei n, I\/Elrtl nez Needl eman- Winsch

al go ), ar Laser dnast r COo )
and ?‘@A@ﬁrwqe Hoopteiping B el gy g contains

s\d%fésém@a&e& %mlatoa mo%rpﬁﬁﬁ&;n e@ag_mhy Ccanﬁmmw lﬂi’%ﬁ:te@ woxymethylated
Cl ence | ve 1 sSon, S., . )

é\rtiv @g oFlsTRYy ¢ fratiatop g mi%c%frﬁnoée% PfSL@)r Pepefyastipgally or

dlhﬁmﬁ&fﬂyl Wwitlp ShaaftlyedcidsOor P Bl the Seb@tih golpystérigolyol often

q%ﬁ%g’?% ee kﬁ%"ﬂﬁl‘%s‘%@fkg %fr:ag‘glfrs ?)gn@snﬁﬁécgﬁctgﬁ ¢ Iﬁ‘%)sg‘g-}e (%% the initiator

dafnpw]@ds and MIler; and the BLAST prograrrs are based

ggr}‘ %ﬂqa?%ﬁggﬁygﬁK%ggrﬁo leﬁt)lg? %léﬁ Olgﬁ%ly\@ted 1io Jesued ‘to

ih%&a@hpél?&h&iabhﬁﬁﬂ on€e phérorf MoreBod tRE Hydlaxgmethyl groups. The

S s B O B b A R G o

ahﬁi‘naﬁeﬁlp@c@sequence to Whl ch test sequences are

f 22{) a‘&’ﬁgl flV\hen %@LQ % Seggﬁ' Ceglc):? n@%éysl?ﬁn%a%g 1\Eh gge or more

éthéﬁomhﬁuhalsstHﬁeqmrvﬁm (0aadhieagreap s ifclading gatsds hhving one or
necessary, and sequenceal ithm.pr ar anet er

B RRBP . P Bt I RE et GBS 8 e ouTiE P P (Thgrp other
i@@ﬂyﬁhﬂt&&&&tﬁh taiatiade niaysbeq:tﬂ eareud @ﬁéﬁ. i For dxampld)etHee $stocyanate

uenc%%g‘%“g[@%’%tgl a\é?egtgfvg g %:t}gpg eor[S%' eﬂ[l %gpecm?ls %rom about

mqwaabdtya 0000 b dbont; 500 taf abioat 8600 actiomabes: 499 tRABéut 2,000 can be

VR o oo Ghh B G e SRR A AR PR A pyols

pmyeetemlmold and aminaed pdiyethatss The;;c l:mimﬂﬂvlvm@;yhaivs a functionality

FaBBepLPaRafrs Farhi gl o WE Sy B G pectally from
ahodt LS toi apoet 3.6 élﬂle&ﬁ)%ethersvémtéi@% mmmde hmneffoéymdefs y>f propylene

segue honDlog t n.t he ta 2aYgRce
Q <ﬂe$ eer%fsi ene 8}(16115 ¥nn Q&:ﬁlﬁmfuraﬁi X%Iﬁ% and lﬁangal& am%or block
@holym8R %f 19BpYlert Vixid® Snd Weﬁ?%d@S%dyes%%of[:ﬁ%ﬁﬂt include
ditio C tdhe RNAI sequences based on
%%%a&?neg&n?é’él?aélﬁgmﬁ &1551% ‘r)lé’gstterﬁ'ene sel ection of the
RNA| 'ﬁledlydmmetwycd)ﬁalbagawl}wterqtolml nfagclsorts. bldeled mtith a chain
at t ts_to d sel iteria for
§ enlﬁt‘é? I31/(|i %rga csré)asuen%régs fha %%xénsﬁ%fl gLijy%% %{/e i n RNAI
basedt Qi émelaliyespreﬁerlteﬂetod asdlndsd altalegat oseqmetecial that imparts
&n [ r.o h
}§ %)hfﬂl'?l oaﬁ'asiens tlcscodon 6m?a§[§%e(r$£lgflm ?rq]r% &?’ttends to make the
bepdgmen nare easilyi Watendqusdd@evvhhah dabaeen &wilitates fthe formation of
onDI f.th p n
ne re?&isngr d]iopﬁtsoan%éggsﬁlgartayﬁ% %no;‘«ggtép%%ﬂ@gr s@%lswn g&mong the
matelmat&nfhhxs egrecare tpblymem‘ of@éml@lamdehm&fuduﬂwsoml}’mm thereof with
possi bl e candi date RNAi sequences corresponding to a
target gene, in fact, elicit an optiml RNA silencing
response. Instead, individual specific candi date RNAI
pol ynucl eoti de sequences typically are generated and
tested to determi ne whether interference with
expression of a desired target can be elicited. [0067]
As ‘stat ed t he ddRNAI ~agent. cod| ng reg| ons of RNAI

o T T o o o o o,
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downstream of each of the individual pronoters,
resulting in a single-, double- or nultiple-expression

wW@2®wsei4e1 construct. The insert can be noved i PEDUSEIF 038215

an AAV backbone using two uni que enzyne sites (the
s@reAwo di fferent ones) that flank the single-,
doubl e- or nultipl e-expression cassette insert. [0069]
Wien using a ddRNAi agent, the RNA expression
cassette s ligated into a delivery vect

r . -
woRdeRe eide prplen ArravsizaRkponsRise dherent é%tgesrétltnée gentaining
éx@@ﬂl&leﬁé’ vt HSE e fa0hobibynedrf dfCdtBylee bxidss4l lﬁ@ﬁdoﬁﬂ cépdYmer of

preSSI n o ad nts i arl ous ce

i}le’b%°’8§"r PQ‘L&“&ﬁS‘?ﬁW&% S%trP&I 2 \ﬁcmﬁlameb % etkwt\éne oxide and
Motidr £RyleNe byidealtt Edmtdg‘é&isl/y cHRRmYI artaleagtetmeVﬁbayanate reactive
nmet hod y be used. ner f .the construct ﬁ
SO FglecUR AR ALSTARS: a%‘ |sa°b ASPSYRteSTRGF e PP Wgers are (A)

Jitajﬁﬁbtﬁlcaptﬂﬁn_ &&QLdf pkdﬁ!ﬂdheld?de%géﬁthylemd’l&?&% Eilggvhiéli H9uthylene units
Imtation,, t S naar e ni e (0] , .

BEPGISH Pﬂeﬂﬂuag g?ﬁt ??@gqlgﬂ g, 10t %mm@ﬁb%@a@a&‘@mgﬁ of the
@pg@ﬁltef, C(B) pbly@aépylihe dxidR) pbI9mERS fhab haid ekl poly(ethylene oxide)

Bl ot B el B e CpLRBB iR bt SR OB el ik

éfthe @Kmﬁ@t §(C) POKLIHBELEaIRE BESGT moﬁeQnmﬁglm(&ﬁhﬁleﬁ’é\leme) blocks

b e R o5 R PRI R b SRl the Total weight of the

@IﬁﬁtEﬁ‘Salﬁh(D)(hﬁﬁbpélﬁﬁletsﬂﬁ'etliytbﬁebﬁﬂget cell genone. The

viral, construct .al so,.m contaf enes t hat. aI ow fo

{ epl iAnaHiies esneginlly Rystertell material {or e b PRRRAGINE the Brepeymer is a
EythedfiRétionab Wakbogglie Sicii lok  dadt iﬂi@ﬁbﬂ, ewhdrgint k) Scounterion is a
Addi t | opal the viral con uct ai ph.genes
Benelogh Bistrl ot ST T Ry TS RF o A AN R HE PIpRY Ll tends
ioﬁﬁ@ﬁﬁdfyﬂt@ﬁﬂidbhﬁﬁictét&o fthe prepolyfies] iThiciaterial pafaaplly @ontains at

Bt e haFOnY Ptma IR, BT P DAY SRR Ot his type i

tla&molﬁmmmwampm &a saitythaestt ai n addi ti onal

Dot iBe” PRI maars 40 Saecin, SR nE dtroh gy atogpiymers of

puogylamey/oxtide atﬂalqme;mstkay pdyéis vitutlh a s K diblutdndidladipated polyester polyols.

X o RS SRS B A S t e
IO%toatelsmm5%1wtldeastpertdbatrB5s@®h adeLSEB0N ofFHE; totl weight of the
easily ass enz ch as.beta-gal act osi e

RaSpplte SRREVE SRR o, Rwe R, SRR OBR muropymethyt
tondaisihe palyestar pdyd hmy&dn&trtMEW(5% ar mdrk,aﬁﬁ%ta' more, 90% or more, 95%
g hos hat A& totc'alf or Vghofc Hle 1soc a gﬁ‘:ési'gyc%we (T%tgrlal For

or even 18@ prfot
rea3 y avail l'a (e stehgs Fhrones  of nes

gangid, che Ihsdmxymeiﬂmhhtonm;xm@mweslse pblyolés)bnatr nerstisute ffrom 20 to
res yention.inc 1 hose di

96, BORSE Ry SRME T Do ACKE o DS o5 4 8 gl ot o

xsedyhnatsmeztctlasmdmalsl ne deam nase, am nogl ycod| c

Eggf%ﬂo t(e:clgtlﬁv%%p aic'sﬁc tan e TP gec(r%gg lemat Iedlévan a éouslg have an average

tfredsleasy elrﬁesprefethbhgatf leastpl &tleocnsnztbhaetacpve)groaips aer molecule They

%reQerqut Fag‘%e ognez%vzepalx%%lu:p:q% r{;':%rabl el{')é]%ﬁ}ﬂgg preferably up to

¢apd e&pzeclaliy up$s dtigoeyanate- reattenembunsmbn milmhleemdn\ydtml fisecyanate-

n can i ne e

AR E RS 0 aP Bl A RSl PR, sl B et when

ased withnbvhel h@cb'mtmacm@epetedeht hq:ymmmt)er ¥seayhwate @eactive) groups

addition a suitable origin af replication for

propagation of the construct in bacteria may be

enpl oyed. The sequence of the origin of replication

generally is separated fromthe ddRNAI agent and ot her

genetic sequences that are to be expressed in the

epithelial tissue. Such origins of replication are

knomn |n the art and |nclude the pUC, CoIEI , 2-nicron

- . ~NN~ a1 o
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nucl eoti des |l ong. Included anong the famly nenbers is
adeno- associ ated virus (AAV), a dependent parvovirus

wo bab/o3def i ni ti on requires co-infection w t hPERUS1005/038215
virus (typically an adenovirus or herpesvirus) to
é40idawbe and sustain a productive infectious cycle. In
t he absence of such a helper virus, AAV is stil
conpetent to infect or transducer a target ceII by
recggtor medi at ed bi ndi ng, and, i.nternalizatio

o the, grixtyge 9RcTETRES hasbat Heashnk 1§H°¥ﬁ%2je IAgfive groups per

lﬂMmmﬂgng cells. [0074] Once in the nucleus, the virus

uncoat s and he transg xpressed from a nunber

of dilreaneme W%Fwa%ﬁ%e%ffgsl?%g? Sysed oy mpke (e @ReRgEmer include
aliphGtié, abycIRBFRRICS -arMAMpMitid atrdMAQ" BHobyanbted LE MRAEEE thereof.
of 1-5% of cells th are '

stahly transduced%éNa‘liral

/Ayomatig 1sogjangfes, epgecia ﬁ%m%‘ztgp‘( Poerysyatesgrs preferred. of
t hedtﬂrxaﬁ@%a rkﬁfvﬁﬁdlfb}b_he a@@h@a&]@i Ii:s!aﬁﬁhhbés Sindlafe tae d4,igr3| [wre and 2,2'-
Study X ivery o a , 0 .
1aggpers rﬂvsweimb@?a&ﬁﬁ%%%gﬁ V%ﬁ%&@ﬁ %Ir@ @ergﬁgmgrmlwwc and
HofonyedR! MBI tidbnds, Stol@ne-204-r a6d Bmfdiféb@an&ﬁe% h](t’lt]h% m- and p-

I rus. eCcause pro i s ot uce [ O ,
A R A I SR O g A ol RS

&hndteansd ucdﬂsﬁéyahstoﬁi?&ldﬁm@hﬂﬁlph’éhﬂ, to 3txhahym;tuea&1 methane-4,4'-

IIsthat i nf.ect.ed w i r.us.
o anate, h AP e RO Rt or 4l R BBl uPoy cedy 244
ﬂ‘rﬂ{,odd’iﬁtdﬂﬁ;ﬂﬁﬁﬂbt}jeﬁvent [ on Furt her rmr e, unlike

retr denovi r us, her | ex virus,
Lo MehifEs of SRR el b ety Sudh, 4 1 Bk ereerpiglly aveilable
ixtdles of 2jat ad>2,6-isbadkrs 35tbluedd ﬂﬁ%oc@ﬁhﬁhté'd‘l Oﬂaﬁldeqiolﬁéocyanate may

T e A T DA —

oblbgined &' thg @hesgeﬁﬂﬁm 6bs xﬂihctdreaaﬁttolh@w dia@{ing astomers or the crude

‘8?@ b{;estpgﬁels ﬂllﬁ%%cgalllagfef é? (?: }IQTC ﬁééto oa%-egg??ﬂ aC& ﬂgge methylene

diph@glapiins. eTDEMDIdlends ipiyiade Hehwedapsi d of the vir us

msg aCk [ % ,?gﬁpgﬁggﬁ’gs"lf?gﬁ%&%az& u‘%’ol Lgiefn’é: %ns cyana e,

mamefh@me r&ﬁsothateap Lan haddel eleﬁls(wanyfaﬂdn@nqhﬁk)nyelohexane

n a with het ouUS sequences
s P pRE R Rodths BrliRie BRAGEREES sffbred affiogues of
the yabmceah«mtmneﬂ peoiasig @obMaM‘(hahad HisMBTI)and gdigtires thereof.
consthuct t Rer 33 G :«{ﬂt r I on he p&sﬁ% c?f%ga}ts nd the 1socyanate

pr ot 0P rr?ﬂ%{]mﬁe%r% rans

feuctmm materialkl) vakeycopditions edfﬁbrpnt:t:} danbetiel isoryamdtd ahd ésocyanate-
T ct v%r Vu Y rez‘i’clfchﬁ‘h%s r%daerg. 1\o/ri1 ot Suchl herﬁrgsr\é il %211 known, and no
r?% ConedaBdves” al' S can he  pr ovi trand i n rhe
Ifammlaxf reapidoroconditions BiNAcritiqal és Bhio mvphtasmp%de&lthaiea pirepolymer
AR R E SR L5 D R L) e pgion 5
}tqrfoamprhalna(jlm gpr@aprwc iof ya chtalysh, sudglas éi) r@ndag amines such as
kl l %Eﬁi?l?ﬂg%kﬁ%lﬁtk' Wever rlngtrl]l {hn Si eetha el?myhohnaz N,N-
dlmethydmlnasdmmet gelhéNtdmeidnpledsxnolammaes nNﬂ\LHdtheuampthyl 1,4
affet t.he pac nd expr. n

sequen“‘i:n[é'%1 suchli\ggI dﬁzﬁﬁlﬁl P OO%?ésr%ﬁlge’ut il ﬁ{ho &1£$°%}§X@O12 2-octae,
ﬁé@mﬁh}dhmmthwbsthmandi érmiﬂnslenahemmen (h})d:pﬂ:laryrwhb&phmes such as

ﬁnaﬁl yb?l%os \{Eg angisc%alk%ase hog r ggsg VI tof' Qarﬁ&gl me?tals such as
tfhomxghmb can RQobt&ind P Erom a(cQt@D@9t)>ne, Fbehitomlmcetgna: ofinergacetyl acetone,
t he appropriate sequences im¢o a gutted AAV-2 vector,

i nfectious AAV virions were generated in HEK293 cells

and used to infect HeLa S3 cells. A dose-dependent

decrease of endogenous Caspase 8 and p53 | evels was
denonstrated. Boden et al. also used AAV.to deliver
ShRNA in vitro to inhibit HV replication in tissue

cul ture syst ens (Boden et aI J. Virol . 77(21):

A A /e A VA Y. -0
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hepat ocytes (M ngozzi, et al., J. Virol . 76(20):
10497-502 (2002)). Thomas et al., transduced over 30%

wWo@RooinuEal hepat ocytes in vivo using the AAV8 cROBFUS2005/038215

gene (Thomas, et al., J. Virol in press). Gimmet al.
dBileowo 2003- 02- 0495) exhaustively pseudotyped AAV-2
with AAV-1 , AAV-3B, AAV-4, AAV-5, and AAV-6 for

ti ssue culture studies. The highest |evels of
transgene expressi on were induced b%%ylrlon whi_ch

B e SR AT dho e B G 36,Bre Mo At G A0 BoeAr, Sn, As,

Bi, gheMd, MASBE Gy SXPNES &) cuald&dwaiata%mt@ of Iauﬁg atilg such as ferric
present |nvent|on conte Iatgs use of pseu otyp

dlapdp; piganicshlgipeantong shlerigh satiery ﬁnfléwi% bisguith njfrate and

K GES A6 %) HOhE Ba&s Sch BE aBXRI LA IRAinR  eat-themEMP hydroxides,
nmul t.i pl e- ronot er expression constructs. [0079]

aikerigicer and phenoxides:, /@ glcalnlatesand axhgpolafies tof (vagiopaymetals such as

BXOR)E SSh(OR) CAMSAIOR)s SwhérelR iD bBFEDE atyl\e@tthe Qed.c%oﬁ products of
éé[séﬁem based on viruses fromthe famn| é Ret row rid

Wholates st eapry S adin frakeprosind - mmo)alcohols ®
34l UsFest gd hia tacidk Gvit ar wiatedy lof %t@sdc%;uﬂkﬂﬂ endi81R]! HIkGBne earth
|

Flr t t f a.retrovirus is
801570 PR i 53 S e h e exgable o inen pesttgystannons
choalté afSlohdEEatyled 16ty th b AN nRSARE 1AL @uanzyﬁi&ngaﬁl\éﬁé &% cobalt

scrlpt e i nto doubl e-stranded DNA
RShEai - B oBRAmSIRIR oAV Pl N YRR gty clrivalest and
pdavalnt AGESHAR] BithdifetRB&SBshyly (I iRoR ahe Bébatt@lrd () inxtures of two

rogeny, cells as a ably i nt egrated conponent of th
B Ereqt B dorog s 0] R RSB ERETAL f18: SRRy (42GL 150°C or

R6R dahi®e RE&T. ETHeqRle O IE 1Bad¥f bel hftl o At SVinlapIveatif d¥sifeal
ent.ion. Lentivirus vectors are

use in the res
of t er?ﬂ’ﬁ%%ﬁﬁ BB "Wfq e pelEispgypmgte é‘Pg R9eyappte-repctive materials will
@l MmestpERbe bahtéMSéith@} Jiscfchalié geoupe & @afdxylsgmfub@m(bmer types of

glgman ahp}]m Irf&’ls a éu%:t’[é’gu?eﬁnﬁi;%déﬁerym ylt"é’g'iﬂ%‘}% can be

inbloDed 1h sarerm@ﬁys. Ve rappla;uaeSS &6 CeieRadally Sodifh $het)existing
neynonia I N she n]a VlrUS
Rerhimt SRRpSte Gntes dlein, e doreh {fortionslgignn. Angample of

i Bplvadoapat hg’rmlﬁalfh@dicseﬁate fe@buipaetoi ursthanel Gf u€daCFidMps by reaction
in cats;

viyus (Fl whi ¢ e fici

Bish ot rml e Tlr e 00 (e BHUREP e Wit BRI o i@ Broups to form
ﬂeﬁﬁﬁh&@@iﬁdiﬂtéﬁ)&nﬁ@ﬁodp}tﬂpﬂ%bﬁnﬂ%ﬁmﬂb ato bdizéfékminal hydroxyl
sim an |rmun ICI virus (SI'V), which causes

ﬂﬁﬁhsﬁag?ﬁﬁ ﬁephalopathy i n non- human
pr i ITHhﬁSher\éEp@t@bB is h(ﬁtreat e¢hd asieting ﬁuxfdhk/néj@&tﬁ}iﬂ With a bireactive

[ % of .t ent al and <25% of. t
BEhORL 5t SRt Brs et GHORI D Hiiap dgured and a second
mﬁctbd& group that eﬁlltrba:t patis thel émsttmgdﬁnétibﬂag@’o&ﬁ ahltﬁﬁ p&dpolymer to
%evert%ﬁgﬁ élcation-conpetent H V. Biosafety has
e P ncreased by the devel opnent of

sel f -Birvactiveviahteniglsweefub fa ipaitiopedalived dndtionsisty @b isocyanate-

t{egrﬁ]dl . aﬁ‘g’{“ & glgi? %g"z{j’lf%nln tglg Smgl?o- Sﬁgq%lgﬂ]ﬁthylenically unsaturated
domlmﬁs ﬂﬂhﬁ ﬁﬂhyﬂrofyhﬁiw ackhatisnmdshahadrylhtea) axhﬁoﬂkﬂk&ctﬁdtes and

550 R S BRI, T8 PR s

Mdhrwﬂybccﬁtamng epezhda)wmmaﬂd;s suchas bfsphenol AtﬁlycﬂENcher -type epox1es,
g t F m:ral f act or
AT EF A o alfo

CbianP o T R IR R Repdlpexcess can
ltehtsedl tn:inﬁa;ducmﬂ:ahnmmhammd gtaupl $alae fsocryaﬁatmtvnndnﬁ@d @edgolymer.

A structural feature of theiwyiral cDNA-a DNA

flap-seens to contribute to efficient nuclear inport.

This flap is dependent on the integrity of a centra

pol ypurine tract (cPPT) that is located in the vira

pol ymer ase gene, so nost lentiviral-derived vectors

retain this sequence. Lentiviruses have broad tropism
Iom1|nflannatory potentlal and result |n an

o o, o e e s o T e
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stably maintain virus-encoded transgenes in vivo
through integration into host cells (see Yant, et al.

wOd0a0e74Bi ot ech . 20: 999-1 004 (2002)); systenBCHERI00RS215

from Sindbis virus or Semiki forest virus (see Perri,
abiedwol. Virol . 74(20) :9802-07 (2002)); systens
derived from Newcast| e di sease virus or Sendai Virus;

or mni-circle DNA vectors devoid of bacterlal DNA
sequences (see Chen, et al., Mlecular Thera

8( 3) Bigctisomatayndy Reefplon Apparing pesinkised fﬁyﬁﬁlqnahv foghydroxy-

RYSISER MB%tRedSERIYAR CRRNEMEINS Qfﬂébttﬁﬁﬁaerlﬁdcﬁaﬁla@és such as
two or nore viral Sy stens. For exanp

@9@@%@@&?@6@4%1@@ %thw’@ﬁlcmmsr@éwt@fcavhwhq 3eifls, agid/halides or

AR aRRydrfeB)] SsbxWirhdbtioRf REyhRAtBL cakbUxPhd kiti3 24di® MaBit or acid
nucl ear tar?etlng propertjes of _adenovijrus. ‘AAV in the

anhadeidess ethwleniraly wppajuraged ﬂ%?}fyesgw%@ca@aémgyéé@mathoxysﬂane as

wEPsgmhhy&he@pl i cation cycle; however, in the absence
of helper functions, the AAV genone |ntegrates into

o pec Mifthods af amaling spatrisasienaliRes Gom PowR-FsHopplyaterials

8 NREB YR B REmPID (L 151 DNy, §99, 40182V KP! B39 (ALOEPI 143,198 and EP
conventional rAAV vectors are deleted for all vira

Henked- | Thpseamsthods sant bropdapted (iprusgphereing &y pastioplag  method of

B8R Rrintia0 alERRAS R uPPis dELMBYE in Ut 8 Faté/aNd) 86’62 270.

may he exploited_ in_an appropriate_hybrid system
addi tif bﬁwfmhsrnwmb}ﬁ th@%ﬂ)@tm%m@w&mgowayl 3% o e fhéferent types

FGah&Ral 8fup 8 d RER REFreh BPmbiNisAcaphbldl of dakdieE ¥n mﬁlﬁmtypes of
such as geneh%c elenents t hat al | ow_for S|te speci f i

PEEgnisRAitSo Ty HoBYCRigrE BRe ATnotherpigRPlEmEn coptpins “ethylenic

BNALurBHEK. e STal SUEhCANSE, Ubk ﬂrﬁpdlﬁﬁ&aﬂ@ﬂmltigeeuély lc@htains isocyanate
particles. kno kn the art may be used t

ey Jdromyk @8?%‘&3”‘%%‘7}0&1‘305 eniq wsatiirglien. & Reskglymer of that type

GRMGY (68 t@ fraPYispdrsdd FolyiretHanBRNAIti @SR Bd @ﬂhylemc unsaturation.
onstruct. Figures 4A and 4B shom1a|ternat|ve t.hods

PRERIERAR P HEloRRel URIERL A SPHMIRESTP GF cEosgnkipg reaction by
g%eﬁﬁat% Y BMﬁ'EH(bé'Q'i‘beer&lGalb’be}VrE@ibhbﬁJ ES for de: : verﬁ
e t |. N | gur,. e utilizes ackKadgl. n S t hat
st ab:@ ‘B%fﬁ e digpRrsiqn, E”ﬁ%d’(FPF‘é’IS%&PG{Sgii h‘%"t"ﬁ%\i‘q‘?ﬂés phaseina
bR b @ﬂtﬁlﬁﬁustﬂiﬁcdsﬁl CIfftB@ bfﬁpbl?ﬂlleﬁﬁs §d]li_ﬂ atirbeh t&iﬁrﬁure it may be
ress into vira articgje S We as
BB b hf B el ing rmip fork i Gt Btz ¢ i B prepolyme,
par t ikHél ;a{ep&yma& igd@ibparegdyinsy ah euédus rphRxa e, cond1t1ons that the
seqyence neeg ed. for rep | i catj on strucig Izgr
BEROYRPS oS ?PBF“;’? dispg SSiltlﬁe e, peugPus) & & ave an average
dibinkefelr OF flond 2@ANGIS of désst Il’i'sfdfabhﬂtt]ie/ droblbté:tlgmrﬁrréeﬁ h#ve average
NAi = ex si_Qn cassett ate a vira
Bretrgs B Gan it dnrs Paoeyioob 180 B riehe prefepbly 800 mm,
EMAIMEE pr&sﬁblyrsomm thd eépetiallyl 28@Inin0 THeawdletadf the disperse phase

FERP e Al 7 aboCBhTERLR g BES T MG, ifmd Spove sero

weaigkiogrecdnd of the dilspm te8(9% e fiofd) 'Elﬁnﬁihﬂsl ptedferiably@onstitute from

10 o et 425, 208 [ vp RSB RNl ol 0B o B0%, more
ﬂﬁé&ﬁ'ﬁﬂﬁ taBPW of the weight ef the Ampmidmdwb?j% bléLKnOttn lnlc mted
c h er ?‘? {‘%& FF@?‘C‘E:FhZ’Fﬁq“’S?d ‘gﬁlj}%?ﬁ% Pigh Fheay MixiAe feshpiaues such

@hﬁh@h@g@ﬁﬂaﬁgﬁ bhhizh Iﬁkd;dui'eeﬂnpmgddirmt atikingQ@re qmamka@l sujtable high

line is descr
st inniRgerh oo e dSRit if A AMEHEI Uiprate omiuihis, aflable from
Moesflvidics Coadgrytiak proesk anaddag aleyicy iis alesqpibed én 8. 8aPatent No.
be co-transfected with two @& nore constructs to
achi eve efficient production of functional particles.
One of the constructs conprises the viral RNA
expression construct, and the other plasm d(s)
conpri ses nucleic acids encoding the proteins
necessary to allow the cells to produce functiona
virus (replication and packagi ng construct) as well as
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and murine cells.) In addition, genetically-nodified
| i gands can be used for cellspecific targeting, such

W@sooble74asi al ogl ycoprotei n for hepatocytes, orPCT/US2005/038215

transferrin for receptor-nedi ated bindi ng. [0088]
dbisywpr oduction in a packaging cell line, the viral
particles containing the RNAI expression cassettes are
purified and quantified (titered). Purification
strategies include denS|ty gradi ent centrifugation,

4533, 3e lllirasenjc mEpg Mnalehiwiirklco Blestia disnestenvard ultreefjers that
Mebdrt RlcReritaP gﬂ&g& tBN&%h %Qﬁeﬁfw IIhERASANeRS 42C81sb Be used. In
certai n enbodi ments resent i nvention are

Fitione meghamjcal §epalrsm%ﬁwm%ﬁntn§wb§§ AKAor OMNE fipganipprs; may be

AL alsﬁeeé Eh%tprewlﬁmpé/ﬁo&ﬁmsnwe by 8 dqlefiYHadS | Phe dispersal
can ar get edsi mul t aneousl y. For exangl one or

%heprgeeﬁlwer e theainearsrhsse o wellgpsthe, gulesﬁéﬁ%lr processing steps to
&Rtk Rl dl@ﬂ)erséﬂ%ﬁﬂ A& PakREI8d, bATbCRRfobRed B0MtRNSEdy & bdtifwise.
same tine 90] A variety of technl%ues are

avai |les|a@u9m nhape eldan watsy- fepddiess the anurops phasgapagscontain
dERefBl berfadtt DXAPRIvVRIe IsROSBon ®r thE gehmesrregil“e&@&al” it is
transfection or transfornmatjon, transformation

peantsthat { the ssurfactant odpey Msmﬁlafif i thp grepg YlB&’bt"érﬁ”ﬁP part of the
$@bdIgmer e Howdrl NG, tHel %B&foﬁ'ﬁf@t béRaifk hyBOSKIREt £8lps (such as |

procedur es known to those skilled in the art_or .
m (e HviRne] BPIPSHHBTNERY REiessulifient rompatibikiig wish the aqueous

SRNAG, fahe Jtﬁ’l'il@“llﬁ)bﬁa@s WIhé éflerdRPsAPhb@Ehe willl rcbﬁﬁm relatively
whi ch may then be_assqciated with a deI|veH% vehi

kysepphilic groppt 29 well ag pelatively bysypehobic sgpunss apd ipmore Caofuble in the
adeb bR ¥ tﬂlﬁﬁ flhpcﬁe Aidpeied RRbYdlFméICHopREs. TMBe A5k dgﬁBMc groups

vehi cl e may arrier, itself that is.a flo

1dsgrh epnto ths élaale Wb'iq herhgfqupi\ﬂ&p%wpé&)ffea diipte thg pfuecyp phase to
Brisyy El;chﬁtslt&bmgiatféﬁt UT$éh st antr Mlefw%m%atvh{w@u%hoﬁs tBe dispersed

ress, or. ba e applied to the s
AP Pt AR ERe ABE A BRI P ST R Por She AreR e G ithgaqueous phase
RFyHBE/Erh 6€ Beldw e presented in detail below [0091] One :
delivery vehicl riate fo use in the present
ugelifh ety

i nverf{Pes § 8 fAresd . aniopic, Wﬁﬁﬂ%@ gnd nonionic
SuFfaQRMEd. a|Amﬁn<ETahd lﬂ@nioimasx&fe@fa‘neé drec @éﬁwamy peeferred. Anionic and

synt hetl , Sem -s nt etic .or, naturall urrln
taRls canle GEATACEH esEReTLY| it JaR apizip gne or more
Qeicl (Hﬁionich& datbhicpgfps tadd & BydrépHdbat griotip.t CSLﬁ)lﬁble anionic groups

freated., The matri x c coated w coat.ing or .

slide critosplate grongs and ﬁi@?ﬁ 18 fEREPS- Futtﬁ%le mﬁwmggeweps include
SamohiRn HEDPIRHBéEGn Grewgst Tie hyﬂrcp}tohie gty is)préiﬁfﬂbwtﬂaromatlc
[ ich gase the tr|x act s .bot h he carrier

S R R B °rsg%fﬁ€erably8
toh:}i); chrbof afual, or afcombhﬂitﬁh 10 afimadicrasit dliphatié) @roups that contain a

i NN RN T L R A —

Lhétiomatietclic hlkel asﬂmmge gioup hderng Gor aforé Babpii e®aist In addltlon, the

I nvent i Psori as |s ac c skin dis ase
HOBE PR itionr S BEATGtS e R P oI Ne e g g uee eroups,
ih@l\tldh@d)xbychﬁleﬁé lavi@foy prﬂr&iﬂelﬁLg‘rﬁme Eﬂ’diﬂ)l{éﬂ‘ oﬂmﬁt;able anionic and
aciiyvit S |s oc s.int erms,

i bt SRR R QR BBl ot SRR PRl puttonate,
mhéﬁifohﬁlﬁﬁslaﬁtyarshﬁ'aﬂen sdithﬁmhﬂﬁ&iyl |dépteny] wtiés disulfonate, sodium n-

tes.ar ced Kerat i.nocytes, iLn turn,

sl Aaetvic oRef Lrflonater Spiny bkl SRHIRT gk Siffdtiste, dodecy
Iihallzéne smaﬂohﬁanﬂ sddiivm ot Amhhitah sieatdte, godiniigbietic acid, and the like.
keratinocytes mature and mggate fromthe basal | ayer
to the surface and are shed unobtrusively. Typically
this process takes approxi mately one nonth. However,
in psoriatic skin, the keratinocytes proliferate very
rapidly and travel fromthe basal |ayer to the surface

in approximately four days. The skin cannot shed these
ceIIs qU|ckIy enough so t hey accunulate in thlck dry

o, e e e o o o
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pl aques because they resenble maps). [0097] Pl aque
psoriasis nost often occurs on the el bows, knees, and

wao b@olgmer back. Patches al so can appear on theCPEE2U85/038215

and soles, in the genital areas of both nmen and wonen,
albpyewobhe pel vic bone, and on the thighs and cal ves of
the legs. Although psoriasis rarely affects the face
in adults, about half of patients develop psoriasis in
t he scal p. Many patients have only a few patches i

Expmaplosoelomaercip ev?élablgs%l#acfl@awe#éheseamﬁlaghuée Elalgrstep"“ A-15

£y stthh‘eS-ﬁ@@lffanSEéi)ah Riemill apegsm k. Moﬁvﬁéforest Dowfax™
extend down fromthée hairline to the forehead

Zh 1382and G ofrpmsihe IP%W (rbemiqal Campany, Epkapel™ A?Oc H’efrom Emkay,
BRI Rt I PSR dHbRuRE Neld I8ftbs 0X.1002 XDABY and X168 fréhn Dow
adults, it also may occur on the face and ears. Pl aque

iralsi s may persist for long periods. Mre often it
fl ar esiitdBlePEnicdd S@ifdc¥anth ihIGRS &5 Y ?ﬁar tp@lyfhei@ﬁf th§1ene oxide
such as cold weat her, jnfection, or sfress.
Pk aronyleset e, gsepially palymersi of | ethyiane r‘y‘l"é’o n@PiaP i ¢omtain a
Ky¥@épHoBic ﬁ}?'a@t(fégcheH NnPBEIdré®kh aéﬁﬂﬁ, 8Y WANGLthe various
suggests that both psorlatlc arthritis and_psoriasis
reencsHigers syfackands.s dhemplesortnmiiabl ep«romefglallwaaﬂa&ﬂ? gurfactants

ﬁ%tﬁlﬁf&mic%m' BAFhad 864 §ﬁ1‘f§c%9ntbi‘et~°r5mfﬂﬁ 70tleaﬁﬁiefo4 ﬁﬁﬂlctants all from
nflamed joints. Arthritic and skin arezggs ten '

%/é%%r'f\a?e &0 surfactentygavapalle fron éCIa@PﬁrIgm u§9:§5pyand C0-630

fib:REINSs, hesibbld ¥edm Rhy¥se-PALISLS, of ten causing
deformties in the flngers and toes. About 80% of PsA

pat i erteqnesh preforsest surfactantsarerpdicy] gpifate apd gllgyhenlfonate-type anionic

Sfridtfankd, SnABHxtACHE eitRerl R Bott T8Bem WithS nddhidiVSurfR DA,
spine, Wien PsA affects the spine, it nmost frequentl

y
t ar gokhe suptactent mme(etrh‘e‘maéde%fo Hheraqugeus; phase befogq dispersing the
{%@Qﬁﬁgﬁ esti mates of spine invol vemrent have ranged
et ween 30% and 50% one study suggests that the
sacr urherfaspeped prenobmesy i shbiectcd f@ﬁ%?#ltl?ﬂﬁéedawhf@ﬂ&cws to form

PRidIERbRcAE FeldhP pbBines hatinBrirbihtne hid §Bdsifly tiO4 88 other groups
atients w.th osorla ic a t itis tend to have mld

RPGRAEREoTY E}get%ﬁngreec axag referssipanyfyee of rpaptigrgin which

ihe pehaIghor tdaRtsDREN ﬁéizlfaoﬂ/\&] Quing Rgéut 1A Q18 pdlpmer particles
nnre serl us than §££ ﬁonnnn psoriatic cond
t

on,
Yignazged 1P F aatfOnE P ercpats a0 Hhe prepelymer wHlrpact with water in

mesazﬁlbfusepha% tt? f&ns mﬁ&r BRkagks ana libyraw GarB6h @ikideSARK R olyzable
ose etters rmthe.s novi t .

%\f a0E | PS4 %ﬂw“’ rﬁaﬁtewjlt& Wé ”3% ég uepiis; Ph?se- e FpttRignamount of
tl(ﬂ)é&ﬁfeagﬁcﬁﬁlvﬁll (teknr dEBdr viﬂlYthg rp@é@foly@era@&sﬁi&%&m @&idstions can be
on sfruction). ti mat on iIts preval e ce ano .
??E%Fﬁ%a§§’§£ ;%?‘P%tﬁt%e F?fﬁ‘a”@rf? Fokepeiiols Sk, S gr ﬁ’?%l’qg heating
ﬁﬁtdgl@ei@d plepbiyalee sdh mbdéi‘%}:e%fs ﬁeﬁagéfifzémﬂeiahulégg G, efrom 30 to 100°C).

condi t.i ons 0 (& .. n 1t to

pl aqmﬁe‘ eﬁg%z}gveg's P5 LA IB%LQ %F’r‘{? "51?}(‘ h’na,ﬁetri e Y€ %"rm?ﬂ" be chain

@&&mred Ibg &Snﬁem@thefdagﬂésseafprgﬁﬂyﬂl@s(iﬁplbh@\bﬁtm b @d@&Péuring agent,
crlbed Exa | es af thgf rlant Qﬁﬁ ri asj s,

T e {onF ST FTFGRAE reacts
Wi‘thfﬁbbﬁpalyiﬁam The curihgSgent A iatdrinl B&e@ﬁ:han water that has two or

B RS AT N VRSB BEITRSBRRPRROTEe curing

ALY A4deDFilT hake owpilhCpdriredctivt ghotp ob 200edH 16ssPpredrhbled50 or less,

St at, ovi si onal i,on 60/ 622, '
P SO espothi roreiS it e il Poptk wobeb ety o form
Dfcopbntlyr Bbitea clislitgt detPelny ticdd POUiIBHBRY Sutifg Agedty WP Use with
conti nuous phase. Aqueous pa@kyurethane dispersions are

used in a variety of filnms, coatings, adhesives and

seal ant applications. These di spersions are conmmonly
prepared by form ng an i socyanate-term nated

prepol yner, dispersing the prepolynmer in an aqueous

phase, and then form ng the pol yurethane and/or urea
polyner by chaln extendlng the prepolyner The

-, oy




10

15

20

25

30

and seal ants made from a pol yet her pol yol - based

di spersion tend to be degraded when exposed to |ight.
wah@se4pasl yur et hanes soneti mes have properti esPCHiS2009038215

to those made using pol yester polyols. Inferior stress

byl wol i zability is a cormmon exanpl e of such a

property. On the other hand, polyurethanes based on

pol yester polyols tend to hydrol yze due to the

reaction of the ester groups with water_ nolecules in

isqepangherbmstions prepolymerh daduds Polypls, plkanolaanines, varpes hydrazines,

Jﬁqga&%otsf@anﬁeMWhaés W&l PAlbaBids GFOSRteritld due to their

densHi and causes a concomitant deterioration in the
gonsredly driehsr Gpastivite Svit isoranpisl gFAdRs:  BRecticaargplps of pseful chain

RGP cHRIRI St RarthRePiBpiopnd £thitile Hﬁ'I:KHhoP famlne, dnsoprop anol
polyurethaneﬁgartlcles N an aquous phase ch

amighi fethdere gHampen detbyleae r tpTRee g}y 4g et RG K Bropylene
diind0 et anenias ec Jféﬁihbﬁﬁﬁéheﬁfa@ﬂhé eﬁe\éﬁ%@ REREHUYL BSperazine,
e

It would be further desirable that t resul ting
perylanutisaines talngae (laming ois(3-13inogthyymines 4 - Smethyleno-bis(2-

s pliNgd) s, FElaphives- msaaphaiymlgﬁﬁﬁ ph)ﬂﬁ&’%heﬁfﬂﬂmiﬁ]ﬁ@r 2,6-

yroperties. This invention.is a dispersion . of pol

jaminopyrading:n 44 -Lamine, dpbsnvdmgthone. Hnleoneydimiog ffehsltoluene

dhsBRY %ﬁﬂn&@hﬁéﬁhﬁﬁ&]@xﬁ&ep ARG ©F didth: lldﬂéa tdamine diethanol amine,
polyurethane resin t. is the reﬁ t|on product of a

BeRyPhasel amipeeanddhe GRS ST e hetusa thev-geartaagidly with

@&Qs&&&aﬁﬁt&qwdf %o%ha@&@ﬁb@'geﬁb@ﬂﬂ)n feact with amines in preference to
i socyanate-reactive groups, in which the high

regetgar EhatiEi ght naterial includes at |east one
hy dr ®ayaBleiking QBémRE Firie ﬁﬁt}yﬁﬁirefy ﬂéﬁhﬁﬁkeddlﬁepwﬂelfsrmaude di-

a fatty acid. This inyentio 0. a
e RALYIFAGYRNALE S FAEPROMBES (7S pfgﬂ vﬁlwﬁt ﬁ)ﬁf?ée -par P&F%@eﬁ fvaper-borne
Mﬁédcw& AQURPstSalRAREul. CTHEsbyhRgte Sinsdpiohall dhgnﬁextenders and

R

Ihh&gw e Mhéﬁmﬁhng&gdnbﬁ lﬂhaﬂ’tgntH@&sBd G/ﬁlim byﬂEd’xyIt@rrﬁmﬁfm prepolymers

%ﬁ;‘ig%"‘?gﬁé’f Pl éy"rcﬁ"gbdﬂ°§?’ﬁ§$’r Fdis S’r@fyeeﬁ%iﬁ%g%aa%fhe like.

of r aagimdgentsTor ush wigh apgide/fudtifonal piepoli@rainclude diamine and
%&; .anate-reactive material, the isocyanate-reactive

. PAFOPRRAYi ng at | east one hi gh equival ent wei ght
hy dr Phgteehikigtors andyabai wgd pl yeaiots thelcneing defr prepolyfnefsThaving

S s deThe g oLy pl ent uel gt fRLSr L8l e croups.

nor e Ihwér@xmgagéntb isowateRbolubilg ipidl s pesferpad 40aldd it to the aqueous

PiaBP G e brerp P RreES s 8 SR ot QL B AR b fueing agont

e siksed, itis Iﬁuafhbﬁr mixdd dx yithtthy prepblyifer beforeatiheidispefsidnt iy made. In

ﬁ:‘ﬂ/?”]’?ﬁ I&}R})élggaéga? ‘{133?% ar%eg'gﬂlvgslr %%gf}isesu ﬁly%ﬁeﬁ%ﬂ to prevent

meaeraraling. secondary an1ne groups, such that the

T TR GV RN P

prepolinyiehr. OSﬁk‘ﬂi dm;aﬂgmnsj gene@a:llyt michida gnfeﬁvhted&emdeKatuxesh&:h as from

%ﬁﬁl Eg@ﬁ gé ?’?ﬁ fﬁagﬁ gﬁro%o%plggét(geal econdara;émgén citing agents

dfyeahr @iy Ii‘ﬁdﬂ)dumkdmbﬂmugihngmhulswsﬁﬂe g‘mtllysoévelnast &n)m temperature

ht of
G20 S Shont ek Bl R e S B 080 R order to
Iadtmﬁlthepmpnbﬁﬁr tiopiegs fromtcasgilming, hefadilisare heatotrandfert dvel, when
i nvention or nade from a di gpersion prepared
i Nn64019AWD accordance with the invention. In stil
ot her aspects, this inventionis a film a coating, a
cured seal ant or a cured adhesive prepared fromthe
di spersion of the invention or a dispersion nade in
accordance with the invention. A significant
proportlon of the mass of the dlspersed polyurethane
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i socyanate-term nated prepol yner. The "pol yur et hane"

may contain urethane |inkages, urea |inkages, silane,
W@2i0e/047B1 ot her groups or, as is usual, conbi NECT/OSODO38215

two or nore of these of these. The prepol yner itself

émyocwot ai n uret hane or urea groups, or conbinations

of these even prior to chain extension. Al though not

critical to the invention, the prepolynEr i's

preferably materdlsper5|ble By .“wat er - di spersi bl e”,

be qusing gt isipdded durigg éb%P?lﬁ@Fn?a§1°€a8’z§B’rtéﬁ%ﬁ mggqried transfer as

wigpersed in water to forma dispersion wthout

signi ficant separation of the agueous _ and, prepo

phasé’s citatst foxytbe curing regcipn ¢pR ,!9@ rUspd Pfedefﬂréjbown% s usually not

ARBaTY, QaREOMhAP When GRS LutiM® rédt¥idnt BOSS andihé-Sbeyahhte reaction.
facilitates nﬁyln a stabhle dlsper5|on of prepolyner

Rrtbhle patalygts 10y reAdions b dsesyangtes: WHh WingcgsAts, rcjude the well-

B0 iDEREhdrdeat AFdtBt Jueh agfteﬁﬁgl hRlined! SghRd-fin mr&ngalﬁoa lead,
tends to_inprove stability) , It IS possi

PR pBY 2 1RGP YPSH @FOPE gth@%V@wquﬁ teangpsigrafioptign catalysts can

badedits AR hydbB116inSRRYeS phdRlymiss Rﬂtlﬁ&rboxyhc acid, carboxylic acid
appr.opri at e640 9AMD sel ectjon of external

alyisde gheRpauis st halise; cyping jagents ; Simdagly, wellikngympepoxy resin

dubHdg)eatifysBy\eande di¥d wme]m me?rspmmms UfoxilcteRfifhatadit er
di spersibility is

iy P4 Gt E3ebn Cpeoaes Sy Gt e Aisnssied droplets form solid

}G‘dl'?ifn&sparﬁélé@ﬂiﬁ‘i kd:1Baid @ighersed hbﬂl?é)é'qﬂ&cﬁbs pRASS rzlim@le size generally is
sul fonate or n|un1groups Into_the prepo
i fhycranee deserthy & QTthBbBegt o (e Brb R teyGispersed prepolymer

@bplaﬂd pae soma;maésesa@ﬁab lr¥-nhitleatice, arfdoraofilatibn @i de8urdduring the

t atu e of |Jess than ahout 800C,
]Q'S‘f_‘;%g@? gF 8s, 8 %ngé%@v%pa F fséqedm“g?rdlﬂ?é downwardly, or

mr@mi meg forfnisig hirfbltichodh] Padficle|dizeCAisRbukioR including a fraction of
€ urethag@/V|nyl pol ynmer particles are to be nade ‘

ZE ge BACle8d nore fuliy below), the prepol yner is
al so Hig¢i digpelsiors play Bl cortainEhatiiylediRhsnabich dsnsRbhtsAn@ dhe like,

P, B R PR It BRI OTRL H1E PP prabl omitted

%ﬂi@b&smh%f&]ﬂéﬁﬁieﬁtloﬂy&dﬁ @kl be Hﬁildvd Wﬂh dtdryaZqalebs dispersions,

Si eth ni ¢ unsaturation, boxylic
BHOIG, oG, Foperaions AL Bt HinglBGer (Hlyalifin gl Pelygrethanc,
aidpt andestyreté-bataldiend i, ol ecul ar wei ght of no

greater ..t han about. 20 0 i all no greater than .

IboutssthedoBetan, ifwiaah o SRORALE Hmo0s B doge cthvlenically

msaﬁ&g’&drmdmmlrsa r'Thwsé glohorhére mmb@bllen&émmth thd prepolalaen) tvith the
r.om about

800, .
SEOp e P Gt ses e damnFiithB the piesudbRtre: 5 Tegtone of the
efthy]bmc@lbouhsaﬂuﬁ@&l monhorhérs dbauiquid 00 Qoliddapr@he ten@ibrature, and is

PRGRTSRERD 308 1t o CRSR R Fo 10 FREPHRLP # Arejerabis solvent

for mhﬁi lpyepobyuide stStHer inte ﬁ)rwiorh&ﬁsotm ask .mided segdtion tohferm the

SRR o o mBRERG 476 T il EEHE AR Yager, e, are

gpdutde ab , arhexidnt wbrlessr tgind1(p @rayrs, cprleferaldy dees HRohe 5Whams, more

t he i,socyanate content i.s,relativel hi such as
PR LREE B SOl RpptiRl Bt ebait, BinpRoie} £F 100 grams of
waley at 2i°CaMese highlyeder-svheile inheorh&e eymbatedcespedally if shey form

l.ower . referred iLsocyanate ent na .
SiRfFe i RGN o, b BRRREE ot thet e b e B patsr jasolube.
Howewet, the d€ of mo¥@mikhds petéradolubld nmmodhetsoisOlesd préferred. When
Anot her preferred prepol ynmengcontai ns hydroxyl groups.

Such a prepol ymer can have a hydroxyl equival ent

wei ght of from about 150 to about 8,000. Hard, nore

rigid polyurethanes are generally nmade using | ower

equi val ent wei ght prepol yners, such as those having a

hydr oxyl equival ent wei ght of about 150 to about 500.

Nbre elastonerlc hydroxyl-tern1nated prepol yners have

o g, o r g em o~ I
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i nterpenetrating network or core shell norphol ogy. The
prepol yner is the reaction product of an organic

w@oiogiogasyanat e material and an i socyanat e- r eaPCT/U82005/038215

material having two or nore i-socyanate-reactive
@oAWwo I n order to provide the prepolynmer with free
i socyanate groups, an excess of the polyisocyanate is
used. Free hydroxyl groups are provi ded when the

rial is provigded in excess. The

llpgxgglpgggiaz ;?92%2‘1 W;Ly ﬁﬁ)&{%éq, ﬁnéyatplh%qe dlagg 1fals sometimes necessary to use
DWREOKYATBE KL pEcplyicRiang/op @in)ﬁﬁ;?taﬁlﬂltwﬂal/ﬁabﬂﬁi bd@tivéy @h as a
a fatty acid. Thgfégr@% der | Lron1a fatty acid" is

e Rl ap lifys oW ifngF copathe muPAgersafiisersed in the
#6h aﬁn@rdﬁﬁusy aci d est ers as a starti ng mat erial or
|nterned|ate The hyI cont aj ni ng pol yester

pol y&juital R .C?f@u%me%@@fls@ 81ehf ag;putadiene and
lls@ﬁgﬁe, YhoPmiyBler! HYMafe rmdﬂaimewh@hams@ienleeasﬁetﬁﬁestyrene, ar-

hy oxynethy er nol ecule. The
B bsrRRe M ¢t EBWW qu%ggb%ﬁ%@ ep%rr%msmﬁ?eaawr%mene
(ﬁﬁroﬁibﬁfyﬁé}ﬁ ﬁfibﬁinohtgﬂﬁfe 2 5-didh@dredtpiehny, lﬂbmbﬁﬂﬁatne,zﬂﬁorostyrene and

npre preferably at a t_2 8, to abo )
tﬂﬂélp@ﬁ%bﬁswnﬁb dub-e %’,ﬁ%ﬂy nBpsat 'ﬁa é]oiiyri? agidg pnd esters

therdd diRKMing RfacHEiE Yackd)d aé‘r?li@ NERY, ym@iﬂaﬂ@hg r44i@S and acrylic and

conbi ned per nol cule r ox neth ont inin
BEIETle S,y Do P8 oeth o a‘B%’@‘ Rxlath 2 hydroxyethyl
aveyight mﬁly&tox&eeaﬁmemrymucm BstyRt adrﬁaﬁa{ ab@uyl &Qﬁateat n-butyl

| east about., 650, I st t 7 or _at {. about
7Y w@*t%bfo‘m llsﬂe@@slfﬁ ch ngﬁfsufnaé%@nﬁ% the like;
@ BRehyldHicallly ahifsHturatsio, nwﬂéso ab@ Utandid@d, sweht Qasab@bktylomtnle,

ReaER e oAt o MR ec NV IR BE AT Ep e, N
qdhﬁet%glg?m@%tﬁtm’@?gljaﬁddwmx Yilke, vyl l@&feys s’u&’h Ets ;T:liglﬂe[x]cetate ; vinyl
PP pd ke e ooy S SRyl ae HALgions s e TPSTon Cchloesf qnd vinyl
@mydéf aaydIBlidey IN-gFydfleinifé, 2d ndi NGlkyai A1yinfAddsOsudh \bisnNgaleimide and

ﬁ @&i‘?ﬁ%{qﬂ 0 Car %n at glgllo Q{f}’lﬁy tyg{sllll?ﬁfmﬁlx%ures of two or more
dstymié Q)fc)tbﬁﬁiﬂﬁkﬁned rmamn;eafrafbealsm siit£HlOin enkpithd dpslimgr. Among

n ayverage of . at ast dro ma am_.ne
o e SRy R A el b et eeiR eoeBrae POl of
st ar tiMai@ni¥Ré edohliting Nbhorec dbdr @he Csitkdidf i polgmenizable carbon-carbon

ViR SRR LR L deRn Rt 2 Srospligis polymieg Suel mongpers will

Gyialgeonstitiaé nbawst tHan'Sab‘o&p @0 tmoh-g6, préferablyefiror abtlodtr(25-5 mol-%,

the, hydr oxynet containing,fatty acid.or
Gl o s Hrcr RSy e et lorRie® I8 pRt e most
mfem&dgm upusk éxbahmhiﬁgl mabremet.0 ripoaﬂdﬂ;onamhyﬂdmcally unsaturated

d t h) t | yol h
A R o0 o 594 S R Bh 358 B st o
tbh ehd yptemotymet hy Buitaiié anmang:rwaifye}ss eﬂyp@oW;lbImclude one site of

L th
FOROUPAG Aot Taakbiplod pf STTRAERCRIGIY 4idSh ppeh oo o
hfteoal rpréuy, sart bpaoxidys bl weptifnasyn ot rse¢omdbxyr amimperoagd. Among the

haVI neg- \{Eﬁ_‘ﬁr OX a§e gtdhy%rtgcg?tlhnian?éthac %gtﬁ,ogql% yoxyéﬂlipl acrylate, 2-

hylh‘egbntj’de nhﬂeﬂhaoﬁilate- AHjloraleoklBl, - iglycidyl c mefhaciydatan diaminoethyl
rtI tsub ed al kyl, aryl, cycloal kyl, or

9¥ §°8 5 gﬁ?s a nunber from1 to z representing

the aver age nunber of [X-Z] groups per

hydr oxynet hyl - cont ai ni ng pohyester polyol nolecule, Z

is a linear or branched chain containing one or nore A

groups, provided that the average nunber of A groups

per nolecule is > 1.3 tinmes z, and each Ais

i ndependently selected fromthe group consisting of

A, A2, A3, A and A5, provided that at |east some A

groups are A, A2 or AS AI |s: O C—(CHQ)W+CH—CH 2-0B

eI NSNS AN A PN AN AN

o S g,
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et her group and optionally one or nore hydroxyl groups
or other ether groups. The cyclic ether group nay be

W@ 200a0#t48d or unsat urated and may contai n ot hePCT/H82005/038215

substitution. "lInertly substituted" groups are groups.
d4086A WO not react with an i socyanate group and which

do not otherw se engage in side reactions during the
preparati on of the hydroxynet hyl -group contai ni ng

pol yester poly npl es of such inert substituents

i ncl 8 éd(ggmaq,l)pphylwg%gd}%ﬂum@ﬁ|1?/qnomﬁgﬁ B@elhsed the Welght ratio of

ﬁ Giabedol moﬁohréer hra el fBdrh 16:90 rprereeamwﬁbm 3010, hore preferably
et ester ke The hydr ox%&tgr oups nay g

foom AR50 4p Y10, o Frrlb t°(§H ZPwed&OéI Frefespbl o @, or
bot h.Mdddghedd Hak afhr 1@Hﬂmﬂﬁl‘€ ok BEdcdECa Pros B EORIEAANAANEh as isoprene

termnal - group through which it

) may
%@n&ur%h%ﬂ%ﬂrercqnﬁrw%go r2dfed deupe. alrendyformed dhsperswn of the

98P 8YBbr/AbRorhedCt Mlisture] AWefRES cosdicHh@t @He Ochain extens1on and
unsaturated cyclic ethers or diners that are forned

qqlpﬁﬂqxpztapgg stedr l’I}qgusp |sac PYMeIs, ¢ Bregeure yassel is convemently charged

WiH ERX Hisparkion lof ﬂfe%iﬁpdlﬁﬁ&@hﬂﬁcﬁ&rflﬂ&hﬁe 3% kb £fuebSd Fhase, and the
A5 groups may nfrom12t05 car bon atons.

yegpelis arqssurizefl §v1 egagﬁqu}e TPRYERES. | eg:on’ﬁam;seof the prrlesr;ure vessel

43¢ efheh allg] memmy bv@thGagleatm RIBLe the ﬁfeﬁfeﬂbht‘iarft{tﬁ 'Bf 2ht Qzaseous
5 and espeC| al I

t.o 5. _Each gp
gpRama o Pregmesnd: ISS t”&t £ ‘&W%‘g’é nBsBupe bhe 2§04 Juonomer is
9 pically q{yamfrmemlbyhoamn Pyl thRLas uhe acﬁle@&ﬁfpeagdolayldainto the

such from ab

I ea(ghrmi rzﬁmp{lclf%nésqa%gc i}éelﬂ’?f“?g” RayEiGle size s Sﬁbgﬁé’mﬂfﬁ enzatlon

decwies e bkt pélyﬁferifzzltmﬁ abQlls cask Ois allleywised cébrid@fed under
the value of z. Ais preferably Al, a m xture of Al
RIS, a mixture of Al and A4, a mixture of A, A2

and Avhexﬁaﬂrémsrléﬁﬁamf uﬂ’daturﬁ?ed&ﬁﬁhoﬁ&r iOpredertt] X trdé €adddal initator is

in e ase .0 t| Contal ni
Dniertithl BroBress PRATRRIE ER PP PAAHRD Aahe maich 1) forh a viny]
podythén. MTHY ingtiktorNd paéeforidly bt thabpleferentially pdrtiliond thtb @he organic

arti cul from 60: 40 o 9Q:.10. xtursof
RO IS Mgy ke 1 0 ATy, SURS i 162 shess phase
Tiad use of ififadrDofl tHio tyde Bdds &6 prdinaizk \bolyineRizhtibn Gn Ghe aqueous

f.rom 5. .M xtures, of \ and. A4 .
i o eyt St PR FRGAIBIR CaTobes et st Blicheh phag in most
5P, aduebs Phhsp Qfow&nzéﬁo?mumgeaam dligtindriz %qiwieta t§£2l; partition
percent A4, gr More preferred mi xtures.o :
B S, oreB e P M S e B o aTion R, Apkorgihy veoful
lﬁﬂuag;bﬁwpﬁ Mbdradital mlﬁé)t%sﬁséu@r ol peroxyVicahpdatls OindAhzo ésnpounds.

f f
Bolr, S0P Bt adn I Fiin BT nd g At v also wsoful
Abwhgirths wefull 1mtﬂ?qrs Aite am:da]ﬁé @li'@mihés qmchf &y all‘i)-lt-y)utyl peroxide, t

P o bR Bt mprote, BiFori o wipgrided ARGt i dgperoxide

afd pehe:erm;eA4hgc_lmgms pEmpide) ah)bgoxwaetﬁcmateed mlhy ead erdiisopropyl

Reohiualen e R PR Qe yS I 136, s porovides

Al 3is gicetyb ey chohelxyl Isulftnn‘b'5 phmcaﬁ%, Adlfenythydsozides, @dol compounds such

aci:ﬁ?/j %z 5790?’}5% ?ypl??tﬁqv '%y;is)lof aC<? PSéAé ! u%lﬂﬁ?é rHl}glpg'o(i))anenitrile

RIBNgra zxdzdbns(mhm;ﬂomiftnl%) dgbatyblsydropevedides nnérgamo plepdxidearsuch as

aver age of eabo Y toaa out %ass1 CHZO;Ia 9&%(% di
Yroapsra g?&u’ﬁ' SUeh as 2PF omPaBSUF 0. PTFEVabolit sodium
m AR Bk fielfbimus atnidOBingy swlfss AAd thedike. dmdngdhesebthetoilkoBble ones
to about 1.2 -CH20H and/or 2€H20B groups/ A group. Such

m xtures of A groups (1) allow the initiator

functionality to mainly determne the functionality of

t he pol yester polyol and (2) tend to form|ess densely
branched pol yester polyols. 6401 9AWD

Hydr oxymet hyl - cont ai ni ng pol yester polyols according

to structure I can be prepared |n a rrultl-step process

o T o, " o, e o o o
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with an initiator conmpound, with renoval of water or
| oner al kanol to formthe pol yester polyol. The
WO piobioe4dr cont ai ns at | east one, preferably tmOT/082005/038215
nore hydroxyl, primary am ne or secondary am ne
¢d6@4pwo and can be a polyol, an al kanol ami ne or a
pol yam ne. Initiators of particular interest are
pol yol's. Pol yether polyol i nitiators are useful,
i ncl.udi ng pol yners of _ethy ?m de and/or pr op){ll ene
(i Ehosp abatngref grp lgkle go ﬂé% Bé‘t?i eip |than thepauqoys phase) are most

PEFRXY | A G6HARANRNRE Bef ramidalapdmhemmﬁ Wikdrg it mefal containing
from 150 to 3000,  especi aII @@@ 1000.
IO el %tr%‘tﬂ‘%‘ﬂ‘ﬁ ﬁ@et b iSfispids also suitable.

Su@h © R RGB! OABRBgh €Bfted O v&aeerasomwé Ulen Ofhe MBdnRlsifibE 1nto the
havi ng no hydroxynet hé g'ﬁ ups an mat eri al s_havi ng

pzegy}yrger{wm &t py gﬁgﬁqthﬁ allows for parﬁcularly

054 Sl &fﬂwﬂl&qnae@m}m?u@edr oxymet hyl groups is
typi cally sonmewhat Iovver t (in t he proportiaon of

st ar thhagooypt of itiader 1 selecied §n Pragide popnireliad repstipy that proceeds

ARG edofdHhioANy SRV £RsDMRe l@%&ib&axﬁﬁm&@ﬁﬂl vary somewhat with the
hydr of or myl at i n reacti op oftg{b g not tg’ke pl ace
PaEReNar dhatRe Dt b GRTEEA! 1 YoBright bapedsgn monomers is

subfididi@ e Nt FHOLIANE: fsqietel4bly Blendkdt 1|nﬂﬂﬂ1e<’:}fr%)dlbﬁﬁéi'/monomer mixture
rbon- ar bon dougwe bonds t hat .are

ot L
P ABAIPPEE Y et eI GEFR SR P FRZALion can
wf csmidied @ucﬁtmﬂm@tﬁﬁg(mettbmbeﬁmabaw othael atewh®h the initiator

pol yol s arge descri WD .04/ 096744 The
Ex‘i"’ﬁ‘?t"ﬁ‘%\’gﬁfp gteﬁf’ eet3ifals er pol yol so produced

g ene %Iﬂrywa@ﬂtraien @aﬁmwmh@aatcestabmtﬁ hypbhe Gsydpespacially when

egﬂﬁrra cont nreact ed hydr ox rrethg gf ed fatt tabili
grc  IPRATRGTS 35 PE seds heypin, a goptabilizer is a
xamdeyiamef tmfnta @fb@b]ly;hef) br diliylentdallp Rakdtyraved hlohhﬁelf aiHish has a

ERTNEA T LN T8 R TR I V.

ofi dat I1y) 5tgzh1teh&>rrle§s duestwd. tTe bdstatbﬂaeteerls delipadntb pddisote the

FmRgH AT vt i abe o= P BOTEE p SRS e ohbiliey of

the Td(iSpGﬂ;ﬁmO lAnfmg ehé)éultaﬂb& dmyﬂbﬂizymaatrh ylkag e apd alkihels, each having

SR RO b, s Frar ikt BtabRize B g Serdlett chain

dllyslies Xyavixigh fromC 8 rtb al & iespeciadly yah exbopd|1Polo syt 6 carbon atoms.

| ended wi th one. or re, ot her er i
HPBHeR05 (5 REES: BERETSd. n AT el B EaR S finifers are
stfaighir éhality dicokols hapingnfasry 8o 122, caslermoatbarsy eaprciadly 012-20 carbon
eﬁgom de groups. These other isocyanate-reactive

&rials may be of various types. For exanple, other
I socithatigh ehm hmvmtrﬁtatarah]ssdrmctamg aaf spabiliatrenged will depend

wei ght . of 0 reat espegia fr u t Q.
Ahisibes Shofhe wiosat avbn: 55 EhbaL SEi0dbl 6 § PO adopebt of
sufdfd ctant aba)uﬁedZ pélOllI)O:pm’tébe wetght oEXha’qiﬂspa'slofl difi mked, costabilizers

hi gher equi val.ent t er,i |ncI d ether
BB < EpL YL SRRl b Pl
They Thy p:oetabilyew\nvdﬂen havda canfhem:rldled) reithet ;o ﬂrw:tqneousoﬁhase or the

ups/ Iec of about 1 to
et R R S
pol ydt He rgaenefal]ynm&feeml tan cchrﬁd ehd areypdyyere senwdfaneously with the
]? E;PB%- 178 11 Itge geﬂ (lba.%.n :thn?f}%u%ggﬁg%l Egng Es? dg l?holi!lr gnlfhese can be
dune rsydltﬁmelaﬂx |1ﬂdaesa‘adi élilhyltsmesumpbldmenﬁm:hqne&l(bcmmg is achieved by
interest include polylactones and but anedi ol / adi pate
pol yesters. The hydroxynet hyl - cont ai ni ng pol yeter
pol yol may al so be blended wth a chain extender and
or a crosslinker, as are described nore fully bel ow
It is especially preferred to include at |east one
material that inparts hydrophilic characteristics to
the prepol yner. Such a property tends to rrake the

o o o . o o
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hydr oxy-functional carboxylic acid or salt thereof,
wherein the counterion is a nonoval ent netal or

W@pov6ii#4B1 gr oup. The presence of carboxyl at e grEUPS2005/038215
al so tends to inpart hydrophilic character to the
saoraovpner. This material preferably contains at | east
two hydroxyl groups/nolecule. A commonly avail abl e
material of this type is dinethylol propionic acid

(DMPA) or. a salt thereof. c . Oher preferred materials
Figinepoth the Greiaeagentianddres sadicatapitiator tg ﬁ@%@?egse&fprepolymer» and
RbREYALIR MXtHe 16 BshdRMn¥ QS wdlichNdtl Ba%tioddeill @Bur. In many cases,
1, 4- but andi o]l / adi pat e pol yester_polyaqls., The, ..

Fhyersh sometdi Fhe 66?&%%9?1@%59%&6&%53@6@ Riififles containing both

do¥Rir&Rhhy HANSLAYIUbElyRerd. €aThe 190y mets l@asttakd%heatorm of an
| east at | east 35% or. at | east SOqu%#the t ot al

ipkerpmetrating pelymep agtyienk er pesyreia forerhell maphology (Tchniques that

APd5€ thd Goldh AR Y Edore- bl P)Elichsy ARd Mieb&MeAifd Rample, in WO

Egléester pol yol may constitute 75% or nore, 85% or
?7@§@bor nmore, 95% or nore or even 100% of the

't Ot ATHYREEIMin® fishdiSioh SOGIKAN 3h PaFiQRCAPpYCatiBAk e Tt 18 luseffiDin making

exanpl e,. 1. he hydroxynet hyl - cont ai pi pol . yest e )
pBrgey (< filmgyAidospetings E%ftpbgn‘?‘?g the, deepepeid i s blegded with a
\@5fe/‘tyhf)f @ﬁeﬁ%ft&eﬁ@%o@ﬁiveé,trifﬁﬂltuaﬁg% %ﬁ@%ﬂ@l l%g ﬁlgmbtﬂi_tsaﬁlyes, fillers,
ig of i socyagnate-reactj.ye erials. ectively, .
‘il\rﬁ@fsi §B€°§‘%ﬁ‘@f N XiseastFy wgﬁgspaﬁem 5@6%%?%?*3?’ I%‘%%r"at“’es’
AR RbAYS pedticdes] fatilizeds bud Pieclilkd. abThe ftmlREST didpelsion can be
I sgcyanat e-reactve gr.ou er nol ecul e. They
%ﬁ@?é?ﬁﬁpyl §°gﬁT§%gFH§§“ﬁﬁito 8, nore preferably up
to g,EimseéhﬂTw €hade ny&{oﬁ@ll&tidﬂ)pio@eséeﬁﬂﬂt)ﬁ%ﬁlﬁﬂb hétingUgnd drying,
to i socyanat e-reactjve grou er ecul e. . ‘
yes $reliaos Shel BTN JROTTR FhE T aF SR IERY. Higptingsgare readily
frepared BN GorinSAE ahgtr of @BE tdispergérOvp P esubsihteCalde drying and/or
mheq usggpmﬁih othﬁ; i%ogéanate%xeactiv§ material s
RS AR S PoPISE PATHILeS P FLm g CPRUTRALFL8URE 9AWD such
t hat THaedispexsion ¢ Ao aveubfye dit&ﬁn@lt:aslt eal’iﬁ'bleé,.pﬁxrticularly thin-walled
i socyanagte-reactivVv roups. per nol.ecule. Organic .
HESF SHth angbees inelnding et pr fPeic s, Gqdoms, and the like. If
Jusipd) | tHedispemivnie e balforpluddted withywalrioas typeatf additives, such as those

ryl.al.i tic,aromat.i c i socyanat an 1 Xt ur es
Pk B e T L PIRGPL D G e BEHRy SRPIRR fho formulated
dispeysiow ¢y aaitakle doren midikdiwingl theexqrepuephad te evdmmidte so that the
aronptic i socyanates i.ncludg the 4' - . 2.4' - and
BAGRRal BovRPERRls SRATRGY HoPFA TGN PLBhaRtT: FRigs can be done.
41l anidientt dresl @atedatethppedtyre Tob dnaembe thivhness) theMabtilyd prockss can be
t ol yepe-2,4- and 2, 6-dii socyanates (TDI), m and
TRAAIRY PR RER RS cy anat e.
chl orkhehfeliywimpgeexampledi drs qryvddat ¢g illustrate the invention, but are not

%‘t%'&_%@ﬁ% i{#gf,‘ i}}eﬁgégﬁ%kﬁ%{%ﬁ?ﬁ; ?)axl'ts ﬁlg% )Hercentages are by weight unless

dhemtisyindicptedny| - met hane- 4, 4' - dsocyanat e,

di phenyl et herdi i socyanate, 2,4,6-triisocyanatotol uene
nd %}ﬁ_ '- trsocyanat odi phenyl ether. M xtures of

ﬁ§%@%%ﬁ%§es may be used, such as the comercially

avai |sadlries nf ixdoyaege-tfrmZnated pregolgmers e merds frvin thel foltoweng

dii oc¥anates. A crude pol yi socyanate nay al so be used

RS Spr actice of this invention, such as crude

tol uene diisocyanate obtai ned by the phosgenati on of a

m xture of toluene diamne isoners or the crude

di phenyl net hane dii socyanate obtai ned by the

phosgenati on of crude nethykene di phenyl am ne. TDI / NDI

bl ends may al so be used. Exanples of aliphatic

pol yi socyanat es include ethyl ene diisocyanate, 1, 6-

hexanet hyl ene dii socyanate, 1,3- and/or

|, 4- bi s(i socyanat onet hyl ) cycl ohexane (i ncluding cis-

and/or trans isoners), isophorone diisocyanate,

saturated anal ogues of the above nentioned aromatic

o . 1 1A /AR A~I1 o " Y —
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Ti (OR) 4, Sn(0OK>4 and AL(OR)3, wherein Ris alkyl or
aryl, and the reaction products of the al cohol ates

wowah/o¢easboxyl i c aci ds, b-di ketones and PCT/US2005/038215

2- (N, N-di al kyl am no) al cohols; (g) salts of organic
aoiglswol th a variety of netal such as alkali netals,
al kaline earth netals, A, Sn, Pb, M1, Co, N and Cu,
i ncludi ng, for exanple, sodium acetate, stannous
octoate. stanpnous.gleate..locad octogte i

andetall i
$rPler s such Gemp lggrgqa‘ﬁesec%ﬁ?d cobd t Eﬁ&phtﬁ’iénat’“:é“‘ (h¥x>s

aonnt.al |"amp ¢B Ssqxnp t ot vraval Ant

gkig ﬂéﬁ andvpenQ§xalent As, Sb and Bi and met al

Aof iron and copgjt and (i) mixtures of two
lqmpmre of the foregoing. Reactghon tenpergatures of
HverB anbi ent (220C) to 1500C or norelgan be used. The
ol ynmer made be nade neat or in a solvent 633 59
Ry4EQ)d. The-¥ eact}on préduct &0 théOpoI Vi socyanat e
PoldEQPocyandtde-redctive materi dPs wilfl in nost cases

i.ther isagyanate grou or dr oxyl groups:
%ﬁwh?vmeshgf fu%%tlonallty uggally?%ust be

Aphhioficad. separately. This functionalityzcanshe 375
Antroduced in several ways. One approach is to
whemived) | vy nodi fy éthe exs.8ti ng sfsenctisonals.sgr odps t 05.0

Vignsite (40C, i3 160030 ars@her 650 r alsbe® f ames0i oredl  g3.e00p. 14080

exanpl e of this is to convert term nal | socyanat e
gr ouRelytethexrBolyvh deisom ethgplane pddpcanped pelyGopylend ¢xide), available
FRRALGH goés Qformiﬁ!)zsﬁl%lly b %copi/ BRY Yeienkibi. Ufﬁtﬂhasnﬁ hydroxyl

or urea roups form mnal primary am no grou
Augedant dweglanpf ebdud 2090ox Poliyetber dolyohd ishydreshylene ox1de capped

%{%}&H%@gﬁge 09;{&& Cﬂa@ﬁﬂél bo(fmﬁ&]cﬁll F IR d(o)‘fm 1r ;6%1%031 from Dow

IS to'react the existing functlona g
Gherhical. Jit hes ethydeoxyheawivad¢nttweaghtof pbeitnt0Bothelsester Relxol A is a

}E @)fo?&@(lne%rl& lﬁB.vfn Qtnu[ufbeg %r&&%o%&ﬁﬁﬁwegﬁt% Qbout 850. It is sold

Ive grou
¢m¢rm@ﬂm ydloa\u ﬁhemlcah@s PoreSb Py HEpolyd. {HMIPA eow étlvémcymethyl

&%ﬂmng % B C 185 n@iFlv §|h§7 Hha§l é&unfawht WAk Bf Adut 1000. It is the

speci a ty "to 1socyanateterm nated
maetmaméuc?tmé imedleyl{).dPobxdroxylmethyh stearatmand @ diflnctional initiator.

ﬁtﬂ(}%l eﬂl.'nlggé: alﬁt;“ B‘Ff"(;ol(ﬁ ale ya gsh n@fhyl contrrulzurfg polyester

roxya tes and net acry at es, am no

miy Ibavieg aahwl haiFalpait weightigf by 1600 andta hydipxyl functlonahty
ﬂaﬁm)éyé | cR@ipde and Hﬁfr?ﬁrﬁﬁéﬁhﬂ &Stﬂnﬁ@hyﬂés%spolyol having an

dr oxyl - cont ai ni n ounds such
muwﬂ\eéﬁ Height gf ghauy 320 andha ifuqoyae%alép okalkont 29y dﬁ ip@/Feactign product
@Fﬂl&ﬁylf@"l@f hmyn?étﬁﬁ)@fea%éﬂe %ﬁﬁ%ycl@f&aﬁ@&n&e’tﬁﬁol Poly (EO) Ais a

Di am nes used in excess can_be used to introduce

100melegulamveishtqrobigibylene axde) ialy Fel(BO} Brisrp 980 aaplecular weight
Pl memﬁé)%%%ﬁm@ﬁqm&ﬁﬂm&m&h@am eAdnati@ Tsocyanate A
npar |ng ecialized functionality t
VAo yeco ahtapéé dutiphenyiuethape ﬂu%yaé{aﬁw%mw cgmponent and a
Lok fszowﬁ%?efn SRR a8 te.  Aliphatic I te A
%Hs}%gydai\{r%}lat gygtohyl t acr?})%/rll ate, et %Oy aennal %al I ypu%écat fjorc%ﬁngde ie
isephorsnpldiigoganats. aci d hali des or acid anhydri des,
epoxyalf YaGiolynal ekée%)f&nE&&ﬁplecﬁfabé’)b%ﬁkﬁe@%d&ar@ﬁ% Ghe polyol,
hal i des or acid anhydri des, ethylenica unsat ur a
RALKEL) asdl [isprvanae tond ghrred peactary | tlﬁa%wsm Ripeed E&h\ﬁa@r pitrogen
a5 R Yt 809tefos 10.¥6 WAGKR s OfnddBi bakoPRMkide 48 64d<ANB neutralize the

adducts from hydroxyl -functional nmaterials are

brsicityiob gelyols efrne@sl%me@ repgtoris then heated) ahy B9 to YR Crymtil the desired
139,042, EP 143,120 and EP %42, 121. Those nethods can

be adapted to use herein. A particular nmethod of

i ntroduci ng term nal al koxysilane groups is descri bed

in U S Patent No. 6,762,270. It is further possible

that the prepolymer will contain two or nore different
types of functional groups. Such a prepolyner is

capable of engaglng |n nultlple types of curlng

.
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shear inpingenment m xing device is a M CROFLUI DI ZER(r)
emul sifier, available from M crofluidics Corporation.
WEwh/047480 Xi ng device is described in U S Pap@nus2005/038215

No. 64019AWD 4, 533, 254. U trasonic mxing is also
&oidambe. El ectric dispersers and ultrasonfiers that
convert electrical energy to high frequency nechani cal
energy can also be used. In addltl on nmechani cal

di spersing_ equi pnent, such as OWNI type m X

lgva} ob eonysisipnt s ffadprdh €2-4 hrpy 85%1%@# A ERCtoRised Jheir %

NOOt Ratead U @ing hasASTMNgetthbd® ﬂﬁl@ﬂ% Ofhd REscRABROMY IR re sulting
i nto the agueous phase, .as wel] as_the subsequent

HPB‘&&%HSW Elteeageaﬁsreér@a%g@ Progkfigld Ms‘@%fowey geA0°C according to
Agavirches.gscan be perforned continuously or

batch W se The aqueaqus phase i ncl udes water. In

addi threpplynere Exameliud fhagadgdd Eshisams maoegy ep¥egpt N-methyl

Mtﬂﬁ@ﬁ@{NMPﬁﬁtusﬁd ay |a%‘§ve§§ ﬂbfahﬂﬁ@da itR sd1@kiort Bthe DMPA into the
particles. By "external", it is nmeant that the

SHhox ampapintaripdradype thecTsseal éh?J’Feéb]&nﬁrPé?P"&fm@fro fAppddition, the

ﬂ@f)(;lylﬁér i QeRtrSRRHYWRE - trﬂﬁﬂ\ﬁVﬁﬁmel dudke tHJ %Hé’ihﬁéﬁfﬁrnsmn step to

contains hydrophilic¢ grou (such as po oxyet Iene
YPBUP §I)?Pr°¥1ﬁ°é‘§%y HBsP Ogﬂeﬁﬁaa ¥4 26 Bronps e%%séfwhy olpyopionic acid

Wcﬁfbokﬁ@te us phase to f or m st abl e dropl ets. The |

ext ernal surg act antagg%gpc af E é)(;l atively

hydr JHPREFFIENSATE B leachsof the ?%&%Prﬁlyﬂﬂf%‘i}ﬁ by icentinuously

ﬂé(ﬁ?ﬁ%e ﬁfé@olbrﬁxegﬁ’ﬁiﬁ aﬁﬁig%béh%ai mlie{iaa;tadq bkﬁﬁthﬁlﬁ &gﬁ,s ahp%a&ermmed

I N erse pre ers e yar opnhopi c

a@aﬁ%ﬂaﬁwrﬁeﬁ Pg'eg Yh1°0) detenipgs i afsh sirpam (initial
;gﬁ@%n;ls aEKTc@ﬁb@aﬂtlYaﬁb iﬁtﬁ?edﬁﬂﬁﬁﬁs nﬂﬁ@&@h&r@ the pilfé?ol@bﬁi:l tsbemulsﬁed
ilization surfact ant WM or .

rﬁmt%@%.%ﬁrr% S’&Pd‘ﬁP@t‘%mﬁng%% %P ¥ﬁ1ée PHAPRWSE| fhe high

donbsitRioh alidlRedion bLitilk Gt AKA aiithrt Mt 3EHIE WusulHBRASE cértinuously

dyn /cm or. bel ow. n e us ful surfactant r
38802 s R T S0 G RO E RO Sxlenider solution
Bh pradh@ N SolleAdl DNbE oREizEDEINGHThEr tDWIoRA B EaS (RhRh evolves from

er al | referred.  Ani oni c.. and c ti.oni lérfactants
APt thedaess PNt BREPLY D Watet] tode iefeesoc ont ai n
one Cll‘henigéoe&h@il bf ez(o&ﬂh@;fbglﬁloﬂ far€ aidadiied Jat Jo6id Fl‘é.'ft@élﬁtlﬁ'e using a
obi ¢ t ab] e, ani oni.c i
Bep ka0 Parn ot Ba solitls' BRteRt fin 824 i SO BT as measured

Batan0 R-20Q rMbiPEure nihalgher a(mmveru mihsﬂfiﬂnqﬁ‘ﬁ oSpfipanylmMThe solids are

%ﬁ%‘ﬁ%ﬁ B;I-lgg % q%egllt g)yg: I%F# %}&egyog%ﬁlr 20| %oéxesl phase followed by a

glaviplotitic Getgrminptibmuf thg Hmd@int oD hen- vcplaﬁreeﬁqbkged&mlymeaq»,hase that

2 f
SR The B efseeifn i he et ions “sttn B GogfH w0 giesggneter, as
d}ﬁéﬂmme(hbp dgnankit digkt s@ttefing tevhaigandusiag adCiulter LS 230 apparatus.

SHb A0S o AR el o B g lbStop onch miser and
AR2ZDHODIRIRoméeter sappliad by Bthstmiments. C s urfactants can

el G RBE BT RYTER BN ATy kS AV BSUI IR TGN thom down on

folishpl end dfied woltl abolled atrebbpﬁnelsamsing at#a@nmre swuuhda-bda hé achieve a

ncl ude.sodi.um | auryl |f,a |n nzyl
teire BT ShiepRhboah tdf 20 ik o TP PESoREg R e allowed to
diydaagdbm deppenitire dou d0emdhheted ﬁmchﬂiea fomed iduied il @aytiven at 80°C for
gépoheng oxi de di sul fonate, sodi um hexyl di phenyl

1 f onat e, dodecyl benzene sulfonic acid, sodium

or ammoni um stearate, sodium abietic acid, and the
i ke. 64019AVWD Exanpl es of cegmercially avail abl e
surfactants of these types include Polystep(tm A-15
and Bisfot(tn) S-100 from Stepan Chem cal, Desulf(tm
TLS-40 from Deforest, Dowfax(tm 2Al, 3B2 and C6L from
The Dow Chem cal Conpany, Enkapol (tm PO 18 from
Enkay, Dresinate(tm TX from Hercules and Triton(tm
X— 100 X— 405 and X- 165 from Dow Chem cal SUI tabl e

Y T

o o o Y
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the di spersed prepolyner to noderately el evated
tenperatures (Le., from30 to 1000C). Alternatively,
w@eroosi4Aadi tion to curing with water, the preppdTDBE2005/038215
may be chain extended by contacting the di spersed
cropaoyner droplets with an added curing agent, and
subjecting the resulting m xture to conditions under
which the curing agent reacts with the prepolymer. The
curlng agent is a naterlal ot her than water that has
RE1D:A ppyghize dypeleld e that react with functional
groups on the grepolyner The curlgg In nost cases

wi || Anhydrogymagthyhionsaning cenlyestes Ryl pis otrepayed Jiy harging 330.4

RhBE I aRéthyl t@myhyt ctB§RAGEAL) ¥2.8%rRs! FSh aﬁ‘ﬁi@mmately 1:1
reacts mnt ti1ona groups on pr epol& r nol ec

migtyreroh b3 @@dal- &avalgherypedancthanlagrd Petllemams rﬁlbutyltm oxide

C§Hﬂ§s@b%oe aChi0 RYNAASN e fnRék Lf&@nd’“bbﬁ@tﬂoéﬁéémﬁask equlpped with a
i socyanat e-functional prepol yners i ncl ude poly

BeRERGH] afffifes, capdensstis adgHion funel, BIHORER Blho |a§3 afgsensor to

RAUMARDALES - reldtbhaidpRFatarnd Tl Madhiaes %eedpfoeimceﬂlth stirring
due to their generally hlgher reactivity

Ysigcimm preeRnal het Pk batsind; printadnethpl that 6?mIaF‘\gé‘F~‘6‘t forypge hour. The

t8MbERAGSESs bl Msised eﬁ han® iRFdréhts bRRP U8 RRRATes amnm Q. final reaction
di et hanol am ne, diisopropanol am ne, ethyle

tgmppragiare of 2 Gy# etftenteii1 Artetad of 3¢ gramaf e%&ltaélpt %t&rfpwted (90% of

tREABMER DeodHcAGd) . b tr}éétﬁﬁﬁg ﬂy&lﬁkﬁﬁethyl containing polyester polyol is
ﬁcloheX£len§g|antne per az 2-met hyl pi perazi ne,
phesh

dhbar  hydreny eaviyalsat Wrght o about 400!
o S@@_lamﬁgﬁg nyt) @ MBydrbrlactiplcoilating Dbalgd; 821 grams of

e o et a1 s it i i GRS S it
Alatratdi @tAIE b RidaBy [towt ReMenilliliep h% ﬁé& fhuam Kitom glass flask

di et hyl t.qQl uene_ di.a oethy han ne, .
equtnwed &7 ad‘i“‘étlﬁ?t‘f"’re{]r?é“f‘trt S e AT (i fgrogen falet, and o

TR0 VRIeh seit@bm,m(ﬁﬁiﬁrlb&@rdl lré’@tmﬂ\ﬂérﬁ}%iat&f@ Pl tiRds heated
ocyanat es aqd

beca se they. react ra yi
%‘Hﬁ’t %“&%d‘ﬁéngg"é% ‘ta}/mte%tbg len (NiPegheth soapeed through the

dé[tﬂfoﬁriefl &R0 ﬁl@uﬂ’setﬁﬁ:ﬂlthl cohdeRtratibie bf watrtia bhedsGredi e below 200

agents for use mnth na epol yners
RRE| URBS dPaft fRoten %o%ﬁ et e"°8](r§5:p§9uh§ ? RS 4o gtma, 8f) isophorone
dirb@aaateRit shivly dlledab ahe bolctien Boktyirs YRR RSe gl the reaction

especially useful. The. iso ate-fu t ona
{ERPERILF s ELPBEL FF baRS Thiy FATEr AL OB g saafe B added, the
eadtiadie b fieure ik @fcredted @p ADAALS3°C ruﬂlaqaam&@ﬁeaawﬂﬁt Qemperature

her ¢ agents t C be used with
A POTS: 1t ghme S BB ave A e S e mpipigined at
oty 8‘$°l(1'i615 an padiyiemdl M))minhﬁ‘esadl'hé&ea@ﬁt daRin€s fidltheiesooled to 60°C

and th Curin s far, use W
S ot ot BT et S8 Jorye rOE Rrreddi o & e dlass bostle
doatayang 182.6 GiPas! aﬂ&emrﬁb@t watet tundéohigh pyedbyitasion. B5®7 grams of

B, Ao i 48 Ereitn BF ADeOHET el Py B HOsioke fyp aaueons

dlﬁfdi?s’i&[ whatldgly rspehﬂSagdaﬁ:iohh'e Baihtdigeda @ dis additional 20 minutes to
er sol ubl nost preferred to add it to the

@ﬁ pﬁﬁ&ﬁ?¥ﬂ$@ﬁ the prepol yner has been di spersed

[ nCemb§.rat1|Vé IHspM?él&[ Sampdd Dbiseplfépliﬂeﬂ Oin &g eifdilar Sm a6, usiuig 67.47

raBeief aRvpdpafane (1 ot 3807 SEBT A GhemiRbre B Brams of

dig@tigdddplopidhRrasidyn €45 gfaensJIGtSNM@b HYy.1% glaad @fdsdphofihedéisdcyanate
premature curing. The di spersed prepolyner is then
subjected to conditions sufgscient to cure the

prepol yner. Such conditions generally include an

el evated tenperature, such as from35 to 1500C, nore
preferably from 70-1300C, although primary am ne

curing agents often will react quickly enough with

i socyanate groups even at roomtenperature (220C). The
dlsper3|on |s usually ntxed durlng the chaln exten3|on

o o e " o,
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but these ingredients, particularly volatile organic
sol vents, are preferably omtted. The di spersion of
wo b@siosent i on can al so be bl ended with ot her BCIES085/038215
di spersions, including agueous di spersions of epoxies,
Mbiwalwester, pol yol efin, other polyurethane, acrylate
and styrene-butadi ene resins. Another optiona
i ngredi ent of significance is one or nore
ethépenlcally unsat ur at ed nononers. These nononers

&tietams ©f diteylpiia pHlapsate  toyform thecprepalymer; n?g78 ‘grams of
t?i!eﬁ%mb% ﬁi-haaﬁ;.é&@ éaqg&syth% %@B'éﬁﬁ)]ﬁlﬂ BAIYRODMPA; and 4.10
phase. At |east one of the ethylenically unsaturate
grame gtethylege élammﬁﬁ%héﬂn exbsmd ¢h %lPrepeldmeif -emperature, and

I's mMaRipepsied @ﬁ:& #)Ié @aha cnanq)aaatnreoeamusl@rm%@tewhedramedown into
nmononer 1s a erab %;a sol vent for the pr epoI

filmstag degcaibgd Wérsmpfdp xgH@lesHa- %I?@Vﬁwwdtce@&aﬁ are %I&W'ed to

G dedehey be&Q Yefdrd mhelfﬁ)ﬁ§§ééiq1rﬁper§19§ aFORRARIEE )Fifth &hickness is
substantially insol ub I n water ., are soluble to

deterainedace mgeesﬁmm 1386y Qﬂ%ss %P’@%F%/al}eég%d% Fsipe a BYK

ﬁabgﬁ«aﬂelogg%ﬁt ﬁfaect;&aﬁbdewntmsm 528. ULBADE resfstRELiigHéthrmined
Iess an l-éhﬂ nononer per 100 Brans of water at

agh \'Eaite"r and follgrangAREMeP 2794n Ahsatiapgesistance is

@ﬁnﬁ@édahémg laf TAR® Vabblef vt GSIET Whéds) nltoeog watkhtd ah® 580 cycles.
repeating units) that are substantjal

Roxncid hardpess ig @P@%@ agcordamge wih %%Tl‘ﬁé 13863 4ifl gtch resistance is
R Slin&Oby Ela@mm@ﬁ@&sa 16%| Rhion! faluae amu\hﬁn&é Q-&%Vé@ for 60

mononer st

St And Pbiesn 4 VIl SRl ey TITD (oRIpThes o the coatng surface

iRMRERP HhéddefatB RO h¥dTBEvedd dichr isElRcated &Q'dél Uolh@lié?éd coating surface.
stability additives (such as costabilizer, as

Whtex jrests %anae gvgvalyptes drra tsomﬁe"e 3'ah SSHRSN gﬁewged water. Solvent
SRS 60t he réridgfg i@lrre;me%ar@rthd mapbe# Sfdmgﬂlhbrl @da&pket%ne (MEK) rubs
nononers incl ude a i c . con a i epes.such as

hat i remeredig ops ?‘@l{i‘et% © fRATBI tjﬂ ;f'r\?% SHDRaler Betp ave as tndicated in
1He FSIRiSs D as styrene a- net hyl styrene, arnethyl
styrene, ar-(t-butyl)styrene, ar-chlorostyrene,
ar-cyanostyrene, ar-bronostyrene, dibronostyrene,

T b -ABPST YT €ne, 2,5~ a1 qhl oroakyié €Ne, | br Compaitvé €B6le D
uorostyrene and trifl oronet hyl styr ¢ne;

a, b- et hyb&iad @abkld y unsat yr at ed 3gar boxyll1 ¢ _acl d&.2and
esters thﬂmm@km)includinq itaciohi c acild., acryRéc acid.

cle Sizexeicrpns) and agryl i c086d net hacryli d18sters
such as. qulﬁminemr hm‘r\/l ate eotthy|l ac ylate 2H

or-r\71/8;7+:3 r'\1 hit vl 79/87 '
aACTYy L ot LS AR J
hacryjfie, frhescyH a%zy.ate,
L 0

IS T il RARSE 3 T T

UTTS At U Efdhkl;,'sién Jes any anm NE BT S ACIYJeBhcl 1 1 €
methacrylonitririe, acryram de, netnacryl am de,

N, N-di met hyl acryl am de, N- (di met hyl am nonet hyl
acr y|Thei caating\pagde asipg v@@pexﬁnwlﬂxaéenle Bdag l%ﬁaﬂast tppalwess (balance
@Cﬁ&]ﬁh%e nXﬁc{] Wex®ERF, Ssood | dppbakiRtd gﬂﬁéh g%ﬁ)” alﬂn Gxcellent abrasion

Vi n e halides such as vinylidene chloride and
xfelsniﬂnce hesoflded ¢the ippatingringde ﬁvnaﬂymmraéwm RpanplgdY The water and
él%ltﬂcg]ofjﬁﬁ Dtk Rad¥E &h HlsHErsRRT NP4 W hre superior relative

e|n1 [ -vin 2-pyrrolidinone and vinyl pyridine.

WmGammw&ﬁn@f ér nore of the aforenmentioned nonomers

are also suitable in making the copol ynmer. Anong

t hese, the nonovinyl aromatic and acrylic or

nmet hacrylic esters are prefegred. Mononers contai ni ng

nore than one site of polynerizabl e carbon-carbon

unsaturation can be used if desired to forma

crosslinked polyner. Such nononers will typically

constitute no nore than about 10 nol-% preferably

from about 0.25-5 nol-% of total nonomers. Except

mhen a conjugated dlene nonomer. |s used |t I S nost
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prepol yner/ nmononmer particles. In this way, particle
size is set before polynerization occurs. The

w@aivseguaent pol ynerization in this case is |i keeU/B582005/038215

conduct ed under pressure. Wien an ethylenically
d1ops woat ed nononer is present, a free radical
initator is conveniently provided to pronote the
pol ynmeri zati on of the nononmer to forma vinyl polymer
The initiator is preferably one that preferentially

t he organic (prepolymer/ nononer)
phase, i.e., is not substantially soluble in the
aqueous phase. The use of initiators of this t
}-endd dispersionraf nolymsraasticlonin agontinyons agyenys afm Jeherein the
HOYEYART paiRicS imdRA4 Bl FolinetiaME HeSinC AL S thE elqactioh product of a
bei ng belleved hat in nost instances aqueous phase
rwnmnafatatolﬂa% qnle @rigtagent iagdrair pest gpe gl eawixplent material
Wﬁg tidoRfhrallRalihR Qfoﬂﬁg“ f RNASE tW06igh TediiARAt weight material

Xnerlzatlon grocee Among the useful initiators

1&@1@ #5 ale leagidpreahydrammelbyicentatning aelypietorglyel slesiyed diom a fatty
2 azo conpounds. Redox systens that include reducing
agents and oxidi zing agents are al so useful. Anmong the
useful initiators are organi c peroxides such as

gli - t 14t YispRSoRXIFdQaint 1, Whir¥inhW Bp@LLYh&Byl-dodttidihg polyester

per oxi de, di chl orobenzoyl peroxide, cunene
pjxnl i Fenetionopxoductioh @ hyfrasympthyl-grgun contamefatty acid having from

PELDEE ARUIGHE Dr Shl 6SePSE KIS0 R h9@Mky REhPH YL fﬁ&fr BeAAKRN a polyol,
di cycl ohexyl perox di carbonate and the |ike, Ifonyl

Wwﬂ%e < cpplypanige dpifiatery eomppeund | hayings %Werage of at’least 2.0
Rary aliAOMA/PEEE0RdhHBSmind ERupHHIRWAMS Such as

-azob|§72 4- di met hyl pentanenitrile) and

2 2 - azobi s) 2- met hyl propanenitrile (Al BN),

3. 2- apHabiliskdrsion léIaY:&lOI] ok r2| kvhlerdin HE Wy Bdoay A PBE PeonBning polyester

|nor ni.c oxi des such as anmoni um per oxydi sul f at e,
gé §p %‘%?F%@g‘ecﬁ A5t e, sodium

netablsulflte/ferrous anmoni um sul fate and the I'ike.

Anong t hesg,— RL-xalZibl e one 019AWD (i .e., those

that are %%réqggrﬁbléxléq?he dro??éts t han t he aqueous

phase)_are nost preferred. A controlled lLiving free

VhereEaR i theyrauidne oft aroimitiater compopad hpving ﬁtham‘%gandfor primary or

deBbdda aﬁnnnégrzu&s QbR & dRY RULERR; PAREX adliddepemiestly —0—, —
(TENP |s used i s, al so sujtable. Such initiator

TN gk B; 1o inertly subsiiéuged alegh arw @elopliylpor aralkyl
g{aap Ry ﬁ&oﬁm/ﬂmﬂp 17537 réﬁre@euﬁﬁ tlyu@ra{gasﬁmrbsépef [KXLZ] groups per

polynerlzatlon allo for u cont
bergraetitretaiie Tt » itk 77 R o prnghed chain

&ataaﬁfhg Gnb ?r RAGY IA0Erodps; q?fm@édt 't&ﬂlt rttﬁaatréraget hﬁﬁ#er of A groups per
proceeds at an economcally attractive rate e
weleele ds ghduh e % | a%ﬁvhsénﬁmﬂ}e chdently r?éleﬁfgatﬁrw the group
doRbicting 6F A1, 2t ABMADSREAS,|provi@& {hat 2ftehyt soRie Mirolipsad A1, A2 or
gn nonaoners is sufficient. The initiator is preferably

P IPREEIINE ¢ he prepol ymer/ nononmer mixture before it

is dispersed into the aqueous phase. Generally,

premat ure pol yneri zation can be controlled by

mai ntai ning the tenperature bel ow that at which the
initiator generates significant quantities of free
radicals. To provide further particle stability, a
costabilizer may be used, especially when

et hyl eni cal | y unsaturated nononers are present. As

used herein, a costabilizer is a material other than a
prepol yner or ethyl enicallysunsaturated nononer, which

has a nol ecul ar wei ght bel ow 300, preferably bel ow

200, and is soluble in water to the extent of about 10
g/liter or less at 250C. The costabilizer is believed

to pronote the absorption of surfactant at the

wat er/ dropl et interface, thus enhancing the stability

of the dispersion Annng t he SU|tabIe costablllzers

1 . ~ i
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favor the formation of core-shell particles are
descri bed, for exanple, in WO 02/ 055576A2. The

wo e®aloyi4ey di spersion is useful in various PCT/US2005/038215
applications. It is useful in making a variety of
ddotgwnd coatings. To this end, the dispersion can be
bl ended with a variety of types of useful additives,
i ncludi ng, for exanple, pignents, dyes, fillers,
dryers, rheologlcal and viscosity nodifiers,
di spersantsQ surfactants, preservatives,
antlntcroblals pest|C|des fertilizers and the |ike.
The f or nu-a€edCtizapeCEi-ofHzarOBe applied ®p any nunber
of types of substratds Films can be nade by
coagul ati on processeE€HY).CH3 si npl e casting and drying,
using techniques that are well known in the art.

' coat i re r eadi are for n

v ‘ifé a%flg/ P %??E@F& o 2 &arL’%‘B@F? ga ?’iﬂtﬂgd & group; m is
BRtbargrenadihbad] A foLtep thanleqpalrth zElo@hdtn® +froik Mo 11 to 19; A2

conti nuous coating. The dispersion is also useful for
Waki ng cast articles, particularly thin-walled

articles such as gloves i ncl udi ng nmedi cal or surgical

gl oves, con%pns and &Eﬁgilke If desired, the

di spersion gan be f o ed with various types of

addi tives, duch as those described before. The casting

process t yptTdCHvimeHad&H 2npCingHe OB or idiDat ed

di spersion to a suitable forn1$nd al | om ng the aqueous

phase to evaporate so that thdCHapCHsdual pol ymer

particles coalesce to forma filmover the form
QBéQe{th (R8s B rgoﬂfs @Lmﬁ | 00tePEhal £¥AhEY 8 BRA I?&nhﬁe‘i‘s greater

increase thic ness, e castlng process can

tbepeatewlé%zqatewbs'a'r ly+ sthtngffmm a;wm& ARagpl es ar e

provi ged to 'le§ pate the invention, but are not

i ntengled to | the scope thereof. AU parts and

perce t Yy cated
Exanp e gf %ﬁﬁ%f_bggcggiét_bggﬁﬁ$ﬂ§te
prepolyners are made fro f ol

i ngr edi ents: 64019AVD Sadﬁﬁ? (é%%g%féonp Ex. 1

a.2&.3&.4&.5%mmASmmeB%mmc

gﬁt::l:‘éﬁi BEV, cRel y 2hd Aafelas/ddRaby BéfBRY t Rod M@hbér ééabér than or equal to
ol yest

Pol A 63.9 HVWPPA 69. 3 64 HWP B 71. 80
1Rppedd e%u%ey‘p& %/a?debfﬂﬁensf@‘)slssgéle 0 3.0 3 3 Poly
(EO BOL.8 2 1.5 1.5 - DMWA 3.5 Aromatic |socyanate
3 128|26.2 23.7 - A Aiphatic Isocyanate . 33.1 33
33.7_3 CRLIMNCOHEWM %9 6.0 6.0 5.0 5. 5§ 5.54 5.5 5.5
5.0 Viscosity (40C, cps) 6003 6098 53,260 6900 10, 780
9700 53,000 14,080 Polyether Polyol Ais an ethylene

RréMey ﬁwfo Bl YaREARY! ene oxi de), availabl e
comercial |y as Voranol (tn) 9287 pol yol from Dow

Chemicgl . It has a hydroxyl equival ent weight of about
2000. Hiol ether Pol yol B is an ethyl ene oxi de-capped
pol yEp /| ene oxide), available comdéVbially as

Voranol (tm 4701 polyol from Dow Chemcal. It has a
hydr oxyl equival ent wei ght of about 1600. Pol yester
MdieyeoR’ idailmear poirguehed allat tume thatols shbatitngpd avithuatleast one cyclic

t . '
S48 B35 TR) SRRl UR R oy B ey o el S8 s
HNPP A i s a hydroxynet hyl contai ni ng pol yest er pol yol
havi ng a hydroxyl equival ent wei ght of about 1000. It
is the reaction product of nethyl
(9, 10) - hydroxyl met hyl stearage and a di functiona
initiator. It has a functionality of about 2.0. HWPP B
I's a hydroxynet hyl -cont ai ni ng pol yester polyol having
a hydroxyl equival ent wei ght of about 1600 and a
hydroxyl functionality of about 3. HWP Cis a
hydr oxyl met hyl - cont ai ni ng pol yester pol yol having an
eqU|vaIent m5|ght of about 420 and a functlonallty of

. o, Y 4 L,
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i sophorone diisocyanate. Al prepol yners except for
Exanple 5 are prepared by chargi ng the pol yol

w@eiog)E@1 and i socyanate to a stirred react or.Pdmnes2005/038215

reactor is purged with dry nitrogen and kept at 600C
019A90l5 m nutes. Enough benzoyl chloride is added to
neutralize the basicity of polyols if needed. The

reactor is then heated at 70 to 900C until the

desi red6401 9AWD | evel of conversion is attained (~2-4
hours). Prepolynmers are characterized by their % NCO

£0ont NtmABEP 6N BLephPind S MigpRidia oPPHbEMPOparlifRs in a continuous

vi scosities of the resulting prepolyners are_then
ST RRASGSFIRPTISNg SERTFIDE R PiAEhAResSraRR Pt RinEfIspolymer in an

AU pRdbe 1t6 oo Wishert8 arﬁﬁets B&ﬁﬁﬁhﬂme F638er, AldScuring the
made in the sa &Rnner cept N-netg¥ pyrrol i done

X mezsto oy s %?%’ﬁm PEFRREFYd i %aﬁ‘l‘f’@u%@%ﬁ% Bherein the

PepiliReDMPd kauctibe pRédiRt of QERBNRBtificladidg LPbIgRodyARate and an
VISCOSIt%}Of t he rﬁza ti.ng prepolyper. In addition,

isprEapiapeRehive materisle (he AforyAngicHeatiie PateRipl ngkidias at least one
Kigh ieg@ivilest wEight hfdrbBMsSdtByl-cohiRmih® pSIPEY& folyol derived from a fatty
EHﬁﬁeoxmately 90% of the carboxylic acid groups of the

t hyl ol propionic acid to carboxyl ate groups.
Di spersions are prepared fron1each of the foregoing

rnte g ﬁ ‘g#&m » T us gﬂl nc}#ﬁyﬁ_g%gg]%gy prgi[ester polyol is

qor@dﬁmepmdnadﬁamydfmcymbtl@mgfoaptcm1m fievygeil Mivﬁﬂg fiom 12 to 26

10- 150C oni.zed ter initi ]
Sibos, Glbrtss ot St gt 36 our do YO TRy RRT b8 pifepith a polvol,
hytesxyldrhige pireppdyannine mfhaecsruémﬂouﬁdi Hamﬁgoaiﬁnaaexfagé Sf at least 2.0
298 enuIS|on contai ning,~75-85 w % o 1
SRS Y SR B P P Eelein exi ti ng

the I KA nlxer first stage enulsion is continuously

di | ut th
82 oS5 S5 B g

collected in an overS|zed container to allow CO2 gas

whi v act n of the excess,i socyanate
i ourthe R, SAREH Bt endi o SR py3iE0R ith water
@acturtigagentonRiEingambegrows. at room t enper at ure usi ng

a Brookfield visconeter. The solids content is in each

case about 54-58 wt % as neasured by an |IR-200
i stTheenothal of zbrim(403edy eherteirs theprepolyniarpataigs. hydtoeyl groups.
solids are calculated using this instrunent by

renovi ng the vol atil e agueous phase foll owed by a
Yr aviThet mpthod ef elaimndt whereinf thehprepolpmat ifured by reactlon with a

v tile.di

BB B il LRSS LN R BubelOhe AATBRE: pr Bbomytic
deidamhydridergtoups. as detern1ned by dynan1c li ght

scattering techniques using a Coulter LS 230

apparatus. Shear stabilities of the dispersions are
ke as (fbedndtlod aficlgmat dddprivhereim theacépolyimezcomnihs ARZAOOgroups.
Rheonet er, supplied by TA Instrunments. Coatings are
prepared from each of the dispersions by draw ng them
Hown The mpethiod hof cblaimd 4 dori &dwberdeth tid pepolymee | coptamed sthylenically

re wound rod to achieve a target dr

1#%aﬂ&a%d%§ng§g between 1.5 to 2.0 mls. Thegmet Y
coating filnms are allowed to dry at roomtenperature

t or, a en at
oo e YT of 16, WERSHOIGD pibiiifle! o S W & oo radical
1olmexizatipw of t8a piliytenidally nyshtoraperbgroyps. cont ai ni ng
pol yester polyol is preparedsby charging 330.4 grans
of methyl (9, 10)-hydroxynethyl stearate, 72.4 grans of
an approximately 1:1 m xture of 1,3 and
1, 4- cycl ohexanedi net hanol, and 0.411 grans of
di butyltin oxide catalyst to a 500 mlIliliter
five-neck round bottom gl ass flask equi pped with a
nechanical stlrrer condenser addltlon funne

o, o o o o oy
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for 3 hours. 4.67 grans of triethylam ne are added and
the tenperature maintai ned at about 830C for an

wa@odweoiasnl 20 mi nutes. The reactor contents aPET/URIONS/038215

cooled to 600C and a total of 166.7 grans of the
¢@agAWon m xture are added to an 8 ounce gl ass bottle
containing 112.3 grans of .deionized water under high
speed agitation. 5.07 grans of ethylene dianine in 55
grans of deionized water are then added to the aqueous
di spersion and high speed agitation is maintained for
rsm adrtiet inefhdl of QlafinNly, Gehekdin Bhe GuaRlyaher A€ chb«@NbE¥AIBBIR to UV
%onparat|ve Di spersion Sanple D is prepared in a
Eﬁ#ﬁ 1°8r manner using 67.47 grams of a pol ycaprol act one
di ol (Tone(r) 210, from Dow Chemical) 6.75 grams of
pi,.o 41. 45 granms .of NMP, 45 17
ng @a@ R el it g’o‘alb%rﬁa’c ARFSROAVRES 2 FRERING PRth isocyanate
@bﬁﬁalﬁfetﬂﬂbﬂbaﬂy dnsatuthiedgeqips. t o form t he prepol yner;
3.78 grans of triethylamne t o neutralize the ,
carboxyl ate groups supplied by the DMPA;, and 4. 10
. ansrmfmahh& bidlgintli 4 Wheeeih Chehiapsly@ut Redrdd e reaction with water

sper si on Exanpl.e 6 .Co ragjive

B B AP B RO Mo [ LA HPEa8 Pmer ppifles having
sthilenicelpaedatiratddeasgpses 1-5. The oven-cured coati ngs
are allowed to stand for 24 hours before their
physi cal properties are nmeasured. Filmthickness is
et erThenéspasionr di &gy 6O A 1E3, IdBéreinGHeS Polymer particles contain

nts made using a BYK Labotron d oss Unit
gﬁa§B§63ﬂ 83“ﬁﬁ?ﬁ“%§$M D 526. |npact resistance is
deterntned using a Gardner Inpact Tester and follow ng

At el RALR PR R B St TR

500 cycles. Pencil hardness is deterntned in

cordance wi.t h ASTM 3.336 Acid .etch resistance is . .
61 or RGBT PGS B Sera B apified jagicles contain sily
gmobpuuri c acid on the coatings for 60 hours and

observing the visual effect on the film A whitening

of the coating surface indicates noderate etch and

e verkheelispersion | afdanyab dlah;(s a-Hl wlsetremethecpﬂymag partlcles contain

d
car{)oxyﬁc amX\t(l:aﬁ)ro ecsal.C%Sjit saT lk‘onéteelvo% gnlfllg ?xéag:y g.{ngxhoi]éul&gr?ﬂ)g

coatrng IS reported as the nunber of nethyl ethyl

to ( rub 8.1 ed. t t hr ou
coat Plﬁhe %Igp%ﬁgn Su bg r at c o AT ‘t’%er%lrn et%gsp & rc%ﬁ’g’hlef ontain a
pdige(eifhwlelnewud@ Wakl e. The coating nade using di spersion
Exanpl e 6 has excel |l ent toughness (bal ance of hardness
and flexibility), good appearance (high gloss), and
klxc eI'lI‘I@niismbrrias ioHany ef clhinnd s, wdsrdo éhe phlenxen @h'rtmges contain at

h d
r eSI S tﬁ%mé)%%gl%ﬁ %Olﬁ/% %? rg%e% glgo-r ag?ﬁ S p . gyol glg a\i)oﬂmarbonate

e coath
ple 6 are superior reIatrve to Conparative Sanpl e
D. 64019Awo VWHATI S CLAIMED I'S: 1. A dispersion of
pol ymer particles in a continuous aqueous phase,
S’/Qher elihe dispersitrsgfemy oficlpims 1-8] ebich naitaige ahlopst queradﬁttmeselected
t 0 f
yt{hgo%r%a% a?nél&ﬁ{g ﬁfzglgs cgalt]rg:g Cga{r‘églkstg B%rlﬂents dare fillers, dryers,
theabglcain eatyl gviseapitlyv ainedifiersat eluspatsah’esvr mgrfactants, preservatives,
- ich the high '
%ﬁgﬁ%ﬁ@%ﬁ§p§ggﬁ %%gdg%rrgﬁdﬁhg udes at | east one
hydroxynethyl-conta|n|ng pol yester polyol derived from
a fatty acid. 2. The dispersoon of claim1l, wherein
t he hydroxynet hyl - cont ai ni ng pol yester polyol is a
reaction product of a hydroxynethyl-group containing
fatty acid having from 12 to 26 carbon atons, or an
ester of such a hydroxynethylated fatty acid, with a
pol yol, hydroxyl am ne or polyam ne initiator conpound
havrng an average of at Ieast 2.0 hydroxyl, primry




wherein B is as before, v is a nunber greater than 3,
r and s are each nunbers greater than or equal to zero
WOwRMh/0¥7431 r + s being from 10 to 18, A3 is: WhRCEUM0B/038215
v, each r and s are as defined before, t is a nunber
¢oegd w0 t han or equal to zero, and the sumof v, r , s
and t is from1l0 to 18; A4 is where wis from 10-24,
and A5 is O-CR (VI) where R is a linear or
branched_al kyl group that is substituted with at | east
Altﬁ@hfswe,rf@alagﬁ 8t ARG OBPPBHER FAMRIHENG Fhefiprersion of any of
awgkgwal groups or other ether groups.64019AWD 4. A
nmet hod for preparing a dispersion of polymer particles
in a continuous aqueous phase, conprising dispersing a
ur et hane group-containing prepolynmer in an aqueous
phase to form di spersed droplets containing the
prepol yner, and curing the prepolynmer to formsolid
pol ymer particles dispersed in the aqueous phase,
wherein the prepolynmer is the reaction product of
reactants including a polyisocyanate and an
i socyanate-reactive material, the isocyanate-reactive
material including at |east one high equival ent wei ght
hydr oxynet hyl - cont ai ni ng pol yester polyol derived from
a fatty acid. 5. The nethod of claim4, wherein the
hydr oxynet hyl - cont ai ni ng pol yester polyol is a
reaction product of a hydroxymethyl-group containi ng
fatty acid having from 12 to 26 carbon atons, or an
ester of such a hydroxynethylated fatty acid, with a
pol yol , hydroxyl am ne or pol yam ne initiator conpound
havi ng an average of at least 2.0 hydroxyl, primry
am ne and/ or secondary am ne groups/nolecule. 6. The
nmet hod of claim4 or 5, wherein the prepol yner
contai ns isocyanate groups. 7. The method of claim 6,
wherein the prepolyner is cured by a reaction with
water or a curing agent containing am ne groups. 8.
The nmethod of claim4 or 5, wherein the prepol yner
cont ai ns hydroxyl groups. 9. The nmethod of claim 8,
wherein the prepolyner is cured by reaction wth a
curing agent containing isocyanate, carboxylic acid,
carboxylic acid halide, or carboxylic acid anhydride
groups. 10. The nethod of claim4 or 5, wherein the
prepol yner contains epoxi de groups. 11. The nethod of
claim4 or 5, wherein the prepolynmer contains
et hyl eni cally unsaturated groups. 12. The nethod of
11, wherein the prepolynmer is cured in a free radi ca
pol yneri zation of the ethylenically unsaturated
groups. 64019AWD 13. The nethod of claim 12, wherein
the prepolyner is cured by exposure to UV radiation.
14. The method of claim4 or 5, wherein the prepol yner
contai ns both isocyanate groups and ethylenically
unsaturated groups. 15. The nmethod of claim 14,
wherein the prepolynmer is cured by reaction with water
or a curing agent having am ne groups, to formsolid
di spersed pol yner particles having ethylenically
unsat urated groups. 16. The di spersion of any of
clains 1-3, wherein the polyner particles contain
ethyl enically unsaturated groups. 17. The di spersion
of claim 16, wherein the polyner particles are
Uvcur abl e. 18. The di spersion of any of clains 1-3,
wherein the polynmer particles contain silyl groups.
19. The di spersion of any oBiclainms 1-3, wherein the
pol ynmer particles contain carboxylic acid, carboxylic
acid salt, sulfonate or quaternary anmmoni um groups.
20. The dispersion of any of clains 1-3, wherein the
pol ymer particles contain a poly(ethyl ene oxide)
bl ock. 21. The di spersion of any of clains 1-3,
mhereln the polyner partlcles contaln at Ieast one
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