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SYNTHETI C SURFACES FOR CULTURI NG CELLS I N CHEM CALLY

DEFI NED MEDI A RELATED APPLI CATI ON(S) [0001] This
wa\ppbiogwso on clains the benefit of U S. Provi sPON&EE2009/000743

Application Serial No. 61/062,890 filed January 30,

2008 and entitled "Synthetic Surfaces for Culturing

Undi fferentl ated StemCells in Chem cally Defined

Medi &' and U.S. Provisional AS ication Serial No.
61/ 03INGLiE IRHASEFL lddD RINTeLITHOGRARHY
Cell Article and Screeni n P [0002] The present

di scl osure relates to ceI u ture articles, and nore
particularly to articles for supporting the culture of

undi fferen C ined

medi um BA&%N%EFE@&:EHL@I%%%S%%MQ Ig}guch

qsodwrmn enbhy prégers apmlicatidrsclameSOadrityateeUrtiter] 8kites Patent
differentiate into any of the three germl ayers

g‘r\wlr@tlpn&@/@%fi QA% figepp )ﬁ@@wawﬂa@%ﬁ é?hﬁ'ér‘rﬁ?P'lﬁ?Qé%ﬁed by
T roperty provides a potential for
ﬁ@%?ﬂg#ﬂ‘g?ngw treatnents for a nunber of serious cell
degenerative di seases, such as di abetes, spinal chord

injury, heart diseases a L However there
remai n obstacles in the @M@%ﬁ%f such hESC- based
L(b6eRy TENt S. TIRYGBICHShAEAESH tested {RrePlIR/ 10! iRfpridf fthograph
&ﬁ?al ni ng adequat e nunbers of S%dl ffg)r enlﬁibat ed Ig é)s Y
lMorBspart@uUarlw $wuprasent invention isdinected |td mgsyistesinrfor controlling a
ffe |%$|on i n_order tn §r°df§|a specific cell
Q B OVEhIUPR 'Q hESC cell cultures

6[06’0 ypl cal Mcregapesatidr invelvesahé faBHB286n &ff vep) §maflr om
a cell bank or stock and then anplified in the

UHEHGtErese ata.- ah%\dngtf%t@téf%@n the praar @hmigia-geters erexpaliar. One

f%reae}ng\f] (?rﬂgg%% éfﬂ(?n gggbéﬁg%igg?blgqnﬁﬁ%?r&plnitﬁg processing

 psfinfegratedsciuéts C Wsrtaeweynlcuhd ugtedpiotetbiagpnesstnceortinues to
surfa%@r{?or nmedi a cont aj ni ng ani mal -der.i ved

erquieduetion weldsrwinly Breeasing fie it dinirqrea
rrNB& RIS (b S ate T G- %B'rlg%org Séﬁ/ fds Wb&%lﬂ fob&rfé‘?\t
ture environnent expose the cells to poten al Iy
Hﬂrcmd)-mﬁdabma‘tme;sromdeetgmaterrp?e«:&sscmmtmj; avitile aMbw:rhg cauéased

e afheanituRR et I celthe sk tppmed. Other

sateBs Rif @e08iopAhe RiP WHIEIS nAED-14BlHBSEAPhEs b@eﬁ%‘rﬁ@oyed include
variation, 1nmune response and limted shelf-

[tmotm]wnmgyeOQMIﬂe@wmﬁog)atreecmmmlcseth@nﬁaaé tb@éhe

i ces < B SEaladE Tk IPoRIbE < i unitec

SStates pat@hehnmbérr 66%34,860 &b Willesn BBAK i Wilkbatatidisdistlose a
dat e, conpl etely ani mal product free system

anpthod Qfdoanmearr@bﬁf |"yae@ﬂn Aedrueiiieu nh hehanethed, inchidesc
| f
BRI LSl Bfa PalrbPBel PHE et Bler s coveree
BRHEE Wa&l@@% compopitieae ™ miild olakesrmedesacalemtact
S iC surfa es_t be useful in the culture
d%’l %&@apwm%'ze Cl @U'B g“\?d%ﬁ{:? pekidesd Teé,'egaﬁUUCthe and the
el

AR AT ETARRIER IS 108 PRI, Tl P merizable
Ufhadd tompesitioat is dhémsubjected tbOccmdltlm‘rsetopmﬂlslég asdvadymerize the
cultured on the nthe i c substrates.

RSO SAEY Pehierc BiAet Srpe A eriayaitet o
Sdb@ﬁénh’s‘taeré?@f/ ét‘?&lctﬁré Hé%ﬁﬁrenfarg\f@ khAdrané wedIA) af‘?h‘fe)/r‘nétoeus then
| ayer 1's disposed on the sur e of the substrate.
swel | able (neth)acrylate layer is forned froma
conposition that includes a carboxyl group-containing
(met h)acryl ate nononer, a cross-linking (di- or
hi gher-functional) (neth)acrylate nononer, and a
hydr ophi | i ¢ nononer capabl e of polynerizing with the
carboxyl gr oup- contalnlng (neth)acrylate nononer and

S o, o o
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[0046] As used herein, "swellable (neth)acrylate" or
"SA" neans a polyner matrix nade from at | east one

wetdhhegmscal | y unsaturated nononmer (acryl ate oOPCT/US2009/000743

nmet hacryl ate nononers) having at | east sonme degree of
cross |inking, and al so havi ng water absorblng or
wat er swelling characteristics. Swella

(SrPergtaet gnratﬂé% splid PRy mgrif material smﬁatth@tsa remisg i dheygrlief
SRR 3 RRUE T iR 3nE s F LT RoNIREHERETBS. Fhe
EICHUSiHWG?dq and trod y@lamleabl pelé/merm memrrm a(é subjlebtmi t® an

net h)acryl at e tide

ERonTanh g selscrliey St e ipsler Brer oA it beosolified
Rfd?%rﬁbﬂé n@é‘t@ngpé/uc?ﬁh%l/ LrBRSt | |§%r'n'?8d @@ transfer layer. The
synthetic, non-ani nal-derive terrals. Protelins may

Rame $emlate}ﬁamd the Hmmlnwrdéeaatwefddmemmalprovmeé bgAhlar’(elchmque
SAP matg t y%tbe ref rredto er, a _.co gt L
45 d§PFadan ‘éo%t’ er gfia P%Prﬁ?p%ﬁ' &#R%’&%ﬂz? eria
fﬂllbéosi o ref GUn’&éu staﬂegfp%%tsfwrﬁ@&* 8 772190%8b! Cleéll H%’E:Fbses a

he particul ar pol ypepti de sequence nay be further

ildleegraphisane anchapparatas Karereatingulrantine taub-25 nm) patterns

R SR il S STRERA S W REERT RAYHG e 5sE Bhe

qsrojruginigerdatupe ds pAddsiedUh®y a RGP filraraaicd 8o aosxmgtme Toe
exanpl e KGGNGEPRGDTYRAY (SEQ I D NO 4), i ncorﬁor ates

tﬂf@terJDQaféﬁtégﬁdht"&)ﬂl%%ér%te%érf%?%‘} ef thedhin Him.gERg mold is
I e
SEERIPSTTRL , SABMAREA epptetloblpep ot o i im i

cthatreo@ss BnremdmdL mzpcbsngﬁhe bedpryagrsubdirate. oBwis patteens in

aﬁé&%m%.“%&éé‘%&@mé ﬁ'l%%h%?‘?ﬁ’%g% S oo Ao repatterns
3RIRE IE’nli’i’aﬁ'qrﬁrW|ll %\QeﬁrL r@d&sgé’ rré%?odi!c‘é‘doih\{ﬁe IsQbstrate

water. This water |ngc Raracteristic can
dwso ranbﬁmbrandtemhmmcddlstgdc@qmmtoﬁhe sobskater cont ent

EVC F la, 1. EWC (9, =

(%L VaPghardipopibition @b usbiod (f.dtingre by Chou
" &2 Sin, UItrafast Beid, Diré&ta it of NaRebwaEtdess in' Sinedr i N&ture, Col.
"conpri'sing” or the T1ke are used in their open ‘ended

S ©p. 838-8h duar|3P0Ze adich isdelriTerd 0 a%ie lagkr assisteddirect

r t
BrespbhabDupScHBSET B B gf s 8385654 Bbunsgare s mace
Sldygabie de gn Iqueﬁadjl sy heatimgithd Fegjion With tie tawetti Adtey theiregion
SA surface forned froma m xture of NDNONErS

J@ﬁpm@hﬁg ades)tadYRePStY. AdRBlde haviRgd BALEINHREFRPN. is placed in
ﬁpﬂweare‘lg?érpo’ﬁﬁé WA 6@b8hf69m'§QPQH§$3r6?ﬁ¥ Pehe

forrre roma ture consi sti g essenti al or, or

omattErs tandgs dfien aobhedr splidifying thenpattarn natodhesss:b'stmtmgA

[GRIRTH WD IpdSEhT P day g6 BONBLLY FIpREorS ATRUEPle o the

rb‘séllw@éof‘? NéWinstyBlRldte segibaces for cul turing
undi fferentiated stemcells.” The surfaces may support

deen7] f er at ilbis dmjrefhutlne@fwm@ provigea fsysleamta eadugeddistortions

creltet SRR ad b ROTAo R, lfdters o

schematic diagramof a side view of an artlcle 100 for
culturing cells is shown. The article 100 includes a

base nat eri al BRIBEtPEBERIBTHAN @ THE HTAMNES A

abl e (peth) I ed
R Bl O L A e e S
Idbcovdance With tisd pvesent inwdnitionpe under st ood t hat
swel l abl e (nmeth)acrylate coating 20 nmay be di sposed on
a portion of substrate or base material 10. The
substrate or base material 10 y be any materi al
suitable for culturing cells, including a ceramc
substance, a glass, a plastic, a polyner or co
polyner any conblnatlons thereof or a coatlng of ~one

. oy . o o .
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O or 1 provided that the pol ypeptide includes at | east
one Yaa or Xaa, each Yaa and Xaa is independently any

WO 20000296606 bi omi netic am no aci d, and Zaa and BzEUS2089/000743

each i ndependently any native or biomnetic amno acid
havi ng coval ent bonds forned between atons of their
res({}ectlve side chains to forma cycli¢c portion of the

d8¥hept i df;'9ahds ‘?’a?é’nBFf'%S|qV§t'aﬂ))"%Pf€e or

g functionality that
qmﬁrﬁ?h g%’g%‘. |crglg§2¥t?on e.g. via am de bond
f{os4ORht i on, Elg ais amnphﬁlexb)qpregempoofof Bmtéaalefromwmble an

not i tendlng to be u d. theor i,s.beligeve

B8 avete st in ety bompsed beldie g mRSARSzed and
SREYENARedRY hel p nalntaln a conformation structure in
agueous environments to preserve biologic function

r[@mat i ve t dFigi Adsa stophfied p&nresprdlaypemf cess;linked polymer

Rple Yo Whidh i matertit bR p H58 S & Fritiofhed aftes bring

@Umtgglféqsad,g@d),ypeptl de 70 conprises an amno acid
sequence of

9e@ ya yAshial & arimnliied gleyptian vigweharadtdyspasedyapart from
Wezf%{)rlhﬁn@?%%r £F¥b%9ﬁ Wﬁ@iﬂ Qﬂleyggﬁérjnﬂf% gpth%q%n‘fﬁhﬁg layer;

essen an am no

AsinGl yG uPreigr 6@ pAsmphifidy él@vgﬂbﬁ'ﬁ@w oBERadBItNeab)mprirting
sonme enbhodi nents, peptide 70 consists essentially of

dﬁyedrﬁ)%tl%dda@@dngwsgate shown in Fig. 5 after the pattern in the first

GI yAspThr Tyr Ar gAl aTyr Asp
ﬁsﬁ%yﬁé@g%%ﬁngr&g{h%% "and Aspl7 together form
a[nown de bdnd. 7 as eyddtailed perspetiienvieiv ofree ppot heapshoen in
gp some enbodi nents, peptide 70 consists essentially

» am no aci d sequence of
LI\[IOG;@;yG Y LYSCH Wb A SELUATIENV OF 8ARBckRAq(FERM M
wher e ys4 and Asp 13 together form an am de
mrdmﬁ@ywﬂhmearmntlmn@bnt he pol ypeptide. In sone

ﬁﬁ%ﬁﬁ' g‘g[‘gs@gqg i BERle &é% g%:s'l i %ietw SPEN ifblint fdadBhown
3% @AndPr oAr gd yAspThr Tyr ArgAl aTyrCys 17 (SEQ ID
wher e %34 and Cysl7 together forma disulfide
H@Mdlto cycfigz&0ds famfioahuaqurﬁ@e%lemwtq ke imprirtdrad
esrhtb ésg pol ypepti de 70 consists essentially of an
amno aci d Sequence of Lysd yd yCys
4d uPr oAr gG@ yAspThr TDEAAYBD DBSCRECTIANNO 9) , where

4andC,y13to et her form dlsulfi%ﬁ_bondto .
q§‘b1|8ize a d%gtﬂéiﬁ %S?Hﬁh?ﬁfﬁygl&pﬂ%‘%’ﬁ 1 _ Inagaogiance with one
%FPS&&:H%?& of tIREPidseht ZrQ/e?IQBﬁ t54tSinERABY Y (it ¥f Ylac¥id-apart

am no acid sequence o0

XawmigeysHppastsA 3/ iBaviRg @b ridge A4 ;aﬂdra‘rytagsegwmﬁym & egending

gﬁ%@iﬁe&?@ﬂ%@ebﬂ%e@%&f PR a(%,gpﬂ%e&ﬁﬂagozpupled to

e 1R &n InfdSintRRd 18, W@lcﬁ@i&élﬁssfr@ﬁﬁﬁmgeaﬂ )b\@érdaélage
am no aci d sequence of a yAr d yAspSer ProLys (SEQ I D

I§Oppoit)16 and eejvides smvemen Giong: esZ-axs. ypisposed upon stage

KJBRD R BREH Y pBba 2B AT BT SRR SMisiphlspan,20

Nenfigdled fo0ABVe \Aﬁ@fre’smécptfo dthge BOppPOR AL Slong o URRICESIXes. It

di scussed herein, it will be understood that a

sheyid baundersiaes &%dmrlﬁhpe% 18uBay ipreiidel Mayement along the
'

9036l {RIY b 4 AL IPRleLAR, Bhlinothn SABE Ak Whavide

trhavernsnf inrthtiZagis| ¥s sielidsain the Xaand doaxesamAn@xeaiglary motion

Such am no acids may be substituted for each other in

a polypeptide with a m nimal disturbance to the

structure or function of the pol ypeptide according to

wel I known techni ques. The follow ng five groups each

contain am no acids that are conservative

substitutions for one another Allphatlc (JyC|ne ((3
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initiator, suitable for use wth the nononers hi
various enbodi nents, U/ light is used to generate free

w0 awvogde3mononers to initiate chain pol yneri zap@Dns2009/000743

[0089] Any suitable initiator may be used. Exanpl es of
pol ynmeri zation initiators include organi c peroxides,

azo conmpounds, gui nones,. n'%roso conmpounds, acyl . .
FR9eE8VicRy8Aissiine nhitesh iples Ratam @s90G, 8By |gnied "Step and
RSO ) ’ o ’

benzoi E@rlﬁ;ptettﬁekg? Sc?{s %@%’n?&?%ﬁgﬁérﬁggf%gg@h%exotf the present
tinegrdimin, aBdavipitiess mcosporatdsl by cefarancei lerein iavits ¢k, A

Ltraviol et-ackivat d.visible |ight-activated . .
ThiEdbh ks £ 5 B sl 8 sihetisan Gg stk Bk assactini
| BEAEURE olibirefdde236As HIMCPREiafié sobARRERR dafisted to

and DA R 1173 conmercially available from G ba
Spisigeal 4 gndiingtided a8 powariganenator K3 ronasaleddoRaNiatiPO source

UCIRIN TPOQ L co rcial |y~ available fr SE
(2 Peiation qedurEBBEGYSIeH I BeZheA Sapt R e pragessor
| 28 ihat edini data cdHirhaRicatioR ithéralwith, syst em
Represent ati ve photosensitizers have carbonyl gro

dPOORr t i ar yRefeINRY tfr bothsFigs. ?ﬁaﬁﬂlﬂ,@@nﬂﬁ@te@dp.imprin?ﬁgad 18 is
5 ry’ . . _

SR IRRR 26 b0 D R ARSTnERE IR s Yilfaity of
desafures dbfimedi by @yldeslity ahhadeed-apdrit cecadsiose289 add protrusions

nt hraqui none, and ot her aromati ¢ ket ones
0 QIUJ?'%PE @

i feptyreRydetines an QF'QW?LB@_“?'E‘C"I“@H'§ to be
%M%@é@fﬂ?@%oélﬁfswa@ 30%&% R SR RRBA Si8ge 29. To that end,
tri et hanol am ne, phenyl met hyl et hanol am ne, ™ an
dinpeinheadilBoetdigt imetizostage 20 may earyl 4 distaraid ‘aljIbetween mold

t it [ [ ud JANT | RE | TX ANT| CUR
e EARR ¢Ba0 PN TR U BRSSO BTG Sk s
@prﬁntécpﬁ%h_ﬂoﬂvﬂﬁé‘?ég?bn df%@béﬂmmo,@ﬁsm@besga%'lmy% Below.

or photoinitiator systemmay vary from about O. o
Radiatiomeoyice. 24 BdocateEemiblaé snald 284s ipositionedibetween sadiation

S B3R MU AR T 7 2608 (Bfch i Y hateria

ahanglicwsit edbe SLBBRFItiall themspateht esTididmatich plaiueed vy
nononers are diluted in solvent before being deposited

dadiatien $@bete e surface, the solvent is renoved prior

t | ymerigi T | vept \ a
1600, Y 6 i Bng REDOR) R1B8L2 3K 5 AGPEE e N  ioh a5 an
rmpeintiag tayter BdYiodisposed oalkeopdrtivh%f @ surbace 32 thatlpresents a
99% or npre of the_ solvent be renpved prior to
PSR EDU PR PASTIR e FPwaRIS feoRs e e S S BRY
@I te@ﬁniq‘u@{ sg&r% ¥&la hotf dhBdsQRg PY&bdadisciBss& M URited

nam ng Zhou e I'. as inventors,”and entitled CELL
AiptRIREIARTNGDEEANT 72CHERENVINGh i$ incheporbtashby cefetendedn its
renoval of. substanti al | Il of.the. sol rior t

GRS nefein S raren i ated el eP R L AMD Bideds o the type
Aedctibed & u ef alMANDRRifaSOAME Dire 6t InY¥rait of NiRIsHiufures in-~
rat. es of he nononers are incr eased, waste gener ati on

axritican, Natgse, &aly4 bf.eop- S85c83i7 . Junedd]02rolnftherpresaent

' I h : . t. .
P SR nf TR Bt SbRSHY oRbyinhinG oy ¢ being
Rlepoeités ubsd plotalRy by spatedapaitidisreter droplete 36 giasaterial 36a
the nononers are polynerized via an appropriate

iR substiade dRedisaussad maaaJulbr belawn Arekampiany systemian

i‘&‘é@%iti‘ng Odrpglegéc ?p \i/%; @Lscgfgt%h%ﬂh% i@ﬂﬁﬁaﬁ%#%?féﬁ%,@%,gzg, entitled

ncreas erna
gBestermiahd Methad fay Dispensingviateidstyassigresitoethe@assignee of the
appropriate wavel ength of light, or the Iike.

Accordi ng to nunerous enbodi nents, the nononer or

nmononer m xture is cured using W light. The curing
preferably occurs under inert gas protection, such as
nitrogen protection, to prevent oxygen i nhibition.
Suitable UV Iight conbined with gas protection may
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described in nore detail below in the Exanples. In
vari ous enbodi nents, theundifferentiated stens cells

w@uob9w3on SA-P surfaces for 5, 7, or 10 or nPCBUS2009/000743

passages retain the ability to be differentiated.
[00111] In the followi ng, non-limting exanples are
presented, which describe various, enbodi nents of the

a‘?r?ﬁ%me'gv%rr‘]tbor}r@trﬂo‘ﬁg'cﬂl ig NFosReralend b refesents keyeimmippntirety.
= [

( net h) ag IaYeartggﬁrgofgt&F 58 ?@ﬁf\ ?‘i%tgga%%&?} é‘%\f léé ? lreg;}r']v

pmlymenze@bhd anosstimked tinokcond thederiginblyplatterhithesin, defining a

t d.. .
TREaTa pdte R A e M RR B Sy M SRR 6 R tiStigped in
WelidABtReS PRtdNtae 878036 gﬁﬂ%fme%al 18R U RASAGHENEN

in Table 1 fornul ati ons SAI A and SAl have the same

ridetvieen & Gepiymabie Régwyadﬁfaflaattémcnﬁaewfd Owvhégh isn

.h d
dBRRRHE SR EhR in s SAIRRY hereln; A RRELSAIRsha i Fic
U 25 Yeg/croeBgipREd 2t ipeTht9 36D ftRTing Aleosk- ||M£éd3B§Iyﬁfer material

mononers diluted in ethanol are shown in Table
e 2 shows the chem cal structures of the m)nomars

6L, RN R e

R@E&T sReduéel) iINpPEAODY roechditNEINEadIStth MdiRESF To that
Field of the Invention [0001] The present invention

r1chcisdanes s redusad iarallon depnlels 39 IgeoBe P sesiganical
Qfo?ﬂ@&tv@ffpgﬁld B! H9dsdffg dRpIdtY 363§Hjaé‘§c?ﬁ)rﬁh‘?ﬁ§rﬂ'ftmgTQ§er 34

intravagi nal rings conprise progesterone,
paitty gidoniigneus fastatioerqf matbrial aﬁamaceum‘accmBQy In one

accsgé %%Idi @giarqcéca.r b%@fg%p&%aﬁgw[%& ﬁ.p &ggtfgru@%gntmg

uéyé\rﬁr?olm@tr@gsomfb BRE TREcaFoeberngs to a class of
hormones cal | ed progestogens. It is the nmajor

16922} aI |y obeiadilitatp Wlirg of teeesdions 28ameaterislodta is prowided

SLS 0 teroid rticularl
TR Rt e oBa e Behmblitre B Feeslioh i aphite covering
Fémga@@t:fz ane aséonnglu@ugsohﬁ@ucgf efnatearal 368, Uh ehel pradisht
al so stinulates a nunber of specific changes in the
m@%mmm%aomﬁé‘m @fﬂmmmlg@slawo?melﬁ suResigRpASition with
f I h
oykSnd o4 BREEREl e aHal, L3R P Bstange o has
tbexpueached aba(alnglmbSpelemasaMarwiﬂes thmkgess tt anﬁ sub-portions
i.ncl udi ng, breast en ement |nh|b|t|on uterlne
%wm@%qkpesmn#&fiw@éseﬁ tgenchity grey DeAmCTigness
RIRir8a! e RBANRE MDD n f
pr osrtgag Jﬁnergy tohes ééﬁ)p I0004r} P},@gé@?g} (%nseeI %tgdbseoeans to be
umegiraatertthenttwmtimnmdth ua)f subrpartions ddanieat: < 2u, shown
di sorﬂer g s luteal phase defects, dysfuncti onal
JPeE ﬁgng endonetriosis, endonetri al
G6¢23) hona, F@@I’@hﬁlﬂ% g@t 2%%@@8@ affdr & G&3iRiGERincB"E” has
regi mens of in vi rtilization. The luteal phase
cbfeea reached. raghatioa squr@ﬁ FRFvoducesdctiyic radiation thatipplymerizes

HnefrfishatRs BEUEHE At Op TG ST TnReS BB ne hifenER sec. As a

IrH@ulﬁnh@chﬁfbositm @tawqirwmh Jaypdred4 BapsforMeFforh AsatBHaRgBa to
chori oni ¢ gonadot r opi n whi ch nmai ntai ns the

EHPgukinkag @@W@ﬁdn@tﬁé'abé@q‘f eWh'@h$ s ageligISnegifisally, cross-linked
TRNEhE ol SR8 5Bl figh (RIS Bdaon e SPRRNGnETdyer 34
watha shape @oﬂforﬁﬁmg Yo prsbgparsfia suiead 28¢ ofAmdld 28, shown more
Fertility and Sterility 77:318-323 (2002). [0005]
Unfortunately, not all wonmen of reproductive age are
able to becone pregnant, or intain a pregnancy;
i ndeed, about twelve to fifteén percent of wonen of
reproducti veage in the United States have received an
inferti I|ty serV| ce at sone t| e |n their Ilves

A " 4 o — M OA NI \ o o o
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patient hi sonme enbodi nents, the progesterone is
released fromthe nonolithic intravaginal ring at a

wat@adyes@t e for up to about 14 days after PCT/US2009/000743

adm nistration to the patient hi sonme enbodi nents, the
progesterone is released fromthe nonolithic
intravaginal ring at a steady rate for up to about 18

d@i%r%m &lg- RdriftRrdmpainting |QX?ft34e'S|c§éﬁﬂsé?ﬂ“e({ ts0asigfjof cross-
PRYSrialt d
ckggm%% sorrém%I dfgﬁré hq_s@n@ h]?)n\ﬁi ﬁ%)é(%ﬁg Ishown in Fig. 2,
dsmeoved fuinyssdsexdistance0036¢ that moMPZ&ab@dann’ﬂrs;g laylee 34 are
process further conprises mxing a second polysiloxane
| $RaSeAdn@P3bnogeneous mi xture prior to placing into the

hi
i ogsl : nig?heﬁémﬁg't&? % Bﬁl&%‘?ﬁl‘&&@iﬂb?’b@r@nb%yéd to

nents the cr [inker 1Is

déarepleye thet haﬂtmd'rg)gfesutmbﬂays BDoxXanexangoe 7jubistrate 38 and
DT Bg PR, $H0R) 5% R Rdo RSB REE e el mpthtng Byer 34

pihRﬂ%tSﬁFél@%d %réxﬁdjuﬁg%? atftérﬂ%tdﬂﬁfdcatjz%v aabWalinFigd.afro
about 10 ng/day to abo ay in vivo. In some

clatitatamictyngt the rpaw@d;frem)wélqhslmmlrélagéayerraﬂﬂ&fﬁéned may be

RN le 4 FHR o ehe MiinTR508 bihusPile 2. o0 dasived

i $hé edlatse etdhr rafe bhenprititingvagenad té sobstedtesBmmay e in a range
ng/ day to_about 25 /day in vivo. [0039] In sone

eHRRAUNR?d torahout ﬂgaeﬂvagl nal ring is replaced after
14 d

s e S L SR U A
aprosideabwithh an elely giffesbhtiatiwith exbpiect &t plaxbtoansisb mdterial (not

tient. BRlIEF SCRI PT1 ON OF _THE FI GURES [ 0040], FI G
B iloq VEbhTGaAREY TeSEB. T heoRPTRPS! A 2 4BPishown)
3¢ B rbk}ﬁje%rt%sfﬁﬂhef PGS .ﬁrbr.r{t.994&>1er%@us%gi@mwas a
process fI ow chart representing a process
pteepaiqueg. romyoetch ipirecesst may i emplqmedgdependm ymoastbatetch

421 ElG. 3
U Sk PEt A dha gy ing so0Y s B Bt Bl gt ano
aa%rmtm@rla%«ém OExamplAg RIEIe prRotR ssBS hdAicidle élb@l@iacétchlng
gresen invention of a progesterone vaginal gel

gawlye mrcetchingn ehemical avgiatekipg ad thedikgean serum
t .
Zé%ﬁ?sﬂzt”ﬁshee%ﬁ@%r 5219 Bhtemital 28, fbon) which mold 28 s

t vesphEssobu pled e@talnompmrnt hepd dpesiky t8e viseg chatkiog lsystem 40
[0044] FIG hows the in vitro dissol ution data, and

pihet incudss %CBP@J@E@%%@%%@%M adaptgd e refqin template
AR B 2 S SRR R ek ieiques. To thar
nema| chiuck dbadyt42amalyidesl one oigmoc® nqexressea ngprtbgbateemdlwd

A BT8RO e L8188 o a DRUSHARR) vt
apgl Fll}?@%UH?@%%téﬁ'?‘Oymﬁgmu@@bﬁewqﬁ@@m Ps % provude both
gl ycerol érs of a fatty acid. [0046] Throughout the
ppesitive add segetive pressure, @gowel% sisgnsuprnly péfluieitodgeilitate

Ak Bl ho FeteriachiBpnint o ks, nich By T FiiiERo taver

V84 hsHdwh IneFig) Sbanmassmplampeniicklhg 8y eem Radiselosad i luoucmted
percentage defined herein is done according to weig

ratates patent application numbente/293a¢24s enéitied hehugliag @ryétem For

oD SR SN BE  BEBheB i agilfBe by b bibcen

aiAvgntion, rmmzehi@hus irorporatsd bY Yeferendeain ipcentiratyalgeredr.
ot her numerical anount. For exanpl e, the term "about

80% " woul d enconpass 80% plus or mnus 8% [0048] The
present invention is directed 6to a nethod for treating
a luteal phase defect in a patient in need thereof,

the nethod conprising adm nistering to the patient a
rmnol |th| c | ntravagl naI r| ng conprl SI ng (a) a

o o g, Y Y e o o R o o
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[0075] hi sone enbodi nents, the progesterone is
present in a concentration of about 1%to about 60% by

w0 04084099880 ght of the ring, in a concentrati on PET/ERIING/000743

10%to about 40% by total weight of the ring, in a
concentratl on of about 15%to about 30% by total
ht of the ring, or in a concentration of about 20%

t[6° bout 2586 B{scuUsEed akevgnduriig imrrintinggtenriatee6 aad.
t

ARERIEE PR I, olcfopt O BRI it SFBeCate! W hglore
ﬁatmrn@gstrmmltmgdaz/ytgnal 864, rshovabwultkf)lgle mgjlsooﬁlbudk)) a4@g|on 77

rog ro y in vitro out 10 t o abou
58 % ws P ep§§g§ﬂe@ i5LY.dsPRIBe\AE sropghbishi meraRs o
ahPdtratd300e! f ‘Pif h8MRGKe/ SlaKss. nItWatsrtSeer{fon E]déﬁlrable to
sonme enbodi the intravaginal rings release about
Iperfogmt Iocabmd c@r&rcntg)fcblhe ptrogssheneoffeinddys proximnateoto both

3?&%@ 12%618'6 Sega;gg%zég%olgr est.&fﬂ_og %/eije%riol?s effects of
Rix@esiresemeihadmprinting intateribl 3@@%owmm¢.peat &nd/bP8ubsequently
intravagi nal ring releases about 16

pgranpest isrtbagagigynedinprintng Ilayesaﬁestmwmm hgnts it hasebeen found
| f
TR Raptidl) e RS RIE e SHls Mhafeinarr s anaiat tre

tﬁressmbrcﬁ\mmdgphere pgs rel ease about 25 rrg to about 50
of progestergne/day in vitro, about 25 to ab

280% of pridgtesting ¥nEIu Sy to faciitetesconimd of aHOOﬁ@hQFG %8, chuck

A e

Andiseatintdreaidm 8 inckudasad bafffe 1@) saselnding'temipksie 6.
rate" . r fers to ahno or . conc on Of a.Ctlve

[ &sinidally; b e dBRar o i hEad, Lo RERATRg b pepadir
& (3N §ds RES IPShdfn Whith-a dhfadeb6858s! ﬁ1|§?é‘s ), mold 28

measured In vitro by placing the ring into an
shdémrads beydtl nadir 4 Odttaifadilitgte sontact withGegiod M. SDBuak body 42

The active,a can be e net ho
Uhelies ANeE TapietnESGwE(E, 0o ST it aare FhEwn 28 04 and 106,
| Apdrepragi1nala did1966H bf fH?@u@Iﬁ»@égMOA ReM O Re§Féttively, are
rel ease about 10 to about 4 progest er one/ day

iispesag inzhsutfaa®ohghuck bedy 42 gi@smagedfbetween template 26 and

r i.n .V
TR 308 BN 2 APl T4 S TRRUE GRS
ofoeoplage Hpertonss doda andvioss, indldd torhmurcatiorawith flukbsupply
ng of progesterone/day _in vivo, about 16 ng to about

2ystaind0. gheyedp &'Qm%/ @é{f‘q T\OQ/fW“Oa%é‘PJﬁ'OWthﬁngMemem of
2 Ty 53 LAEONTLA BN ol W1 25, M Ui, vare
|1r005|on‘e1destfmsll amhsecortdwep;pms&giesmmmm 022 andi d82bd Hirsbm

t h t t t ead t f t o abqut
‘abrespy Syele oA R€ad rBannedr fob A fom Siosste g and
Fheex téﬂplﬁ?é’QG afste%bnadjwaséa ISAirfale 1b@b8e>@éﬁd§ﬁbm h&dir 102

up to about 7 days after adm nistration to a patient,
@awdofronpsubstrate 30 andifages awast fremmalds2§. aAItbnugtoatas not

e Py it 0boPr 3 MBsE To28 T §RbRn e iding ablibhguwith
iréspédtaasedond oppdbpaBurfaiee1 (2. Mhttﬁlsa&ﬂmgulgtlon

addi ti onal days, for up to about 13 additional \é
facsmoephete B onay be senirolieshhy infegdiction arevagpation a Buid

Pk o lrpE a2l 1004 "HRWEVEE i and St (Rdsst

suifacas Y102y #1Y d02 Maygeshe pardiR tabagtano@eratorhidir 102.
amount of progesterone released in vivo per day, by an

anount greater than about 60% of the anount of
progesterone rel eased in vivo_per day, by an anount
greater than about 50% of the ‘anmobunt of progesterone
rel eased in vivo per day, by an anpbunt greater than
about 4096of the anount of progesterone rel eased in

e I ~N\N7
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honogeneously dispersed in the elastoner, wherein the
progesterone is released fromthe intravagi nal ring at

W@b@at9930 ng/ day to about 25 ng/day in vivo, aPdI/uS2009/000743

wherein the intravaginal ring is replaced after about
every 7 days follow ng adm nistration to the patient.

[0111] The fo]l ow ng_exanples e for the gse of
P29t r at i 0% {?f’”'?qh@ Flﬂ?egp doéﬂ'? Ogﬁoerﬁp%&fﬂé)t atmosphere

;! %’”&%*blié?\e%% N‘%Y thOtrhh&hdrt bh%é@é’s‘%‘% &Fesbﬁﬁth%"r&ﬁ%tenther

i nventi on. thus be readi |l y” apparent to one
smnrinadglqratehel %a it tmowﬁysmt@tealb@l, temmplatss 26nohold 28, or a
o0 et TR, B YRR SRR ey
tlﬂéchéN%tbyOWhlc@fﬁW{E&% foPbegdsdsthtdlgHéfherdmprinting

depicts a process flow chart repr esenting a process
froptesiabgaai supsdrateddl tamplate 36 r melth2Ha0r @ r:ﬂ@\bmattqmethereof is

figrggghg;g\ég]bcr% sgm?%m nllétpz/e' CP q%%@eot @u%@ﬁ@ Eﬁg 1‘2 To that

feHdnflaid g ¢ 89Stesn MO Xhaly ﬁ]dludd@ sDéFly ¥ imp¥inling material 36a.
M croni zed progesterone, MeED- 4840 el astonmer part B,

dAreder gantegl op procrspsar zén\tth@dswbdat@rffﬁraw'@n with fluid
PR SR ACRY SoPefivd B fen

vapaytureofl 0dhaankdi ‘r@ﬁa wsmiuczttaa atmosphereelB pmtbgnsjmnng enaterial
out 750/(b ht of the final roduct
??ﬁq- (R Ha aubRdRdedier oot ROTBDIeTalY dpca i Wb Tieeauantiy of
l; S
oa[%seguggagta)r fﬂa £&lin fid inh uﬁln:?%?esuppﬁdg\‘/ﬁﬂﬁb'?g 8uring

netary xer and di spens
_(mmrineprcm’sse& Sbis, isHzensbairas itNvas fouret that tee presence of air in

RS B SR 30 AR g s P Bntivel.
|PWB§ Fouved 8RBy ApRTiAll Rnforbhetdd B8 vith[ CBFBEh diddeddanti/or
B m x was prepared by placing about 20% ( by wei ght_of

thedium thel qtparaid)a@f irtfapred Izempﬂnb@@ﬁy@r&%sh@waun Frg s, was

é%?bfﬁt%gt %&U(%%]elffn p?bgl@eggyf%%c?d@? A(ﬁ\%{éﬁ&%}pﬁ ?ta mixture of

Arpdiatihg NMatefib P86 darbon didXiss BRYof hastivey mawtey igtrbleced into
i ngredi ents were ni xed and degassed under vacuum for

AHBPsPherey & e saducenibe iyantity ﬁf ir f2pPed dn IMPHALAG(ayer 34,
tO Wi \ﬁ@bgﬁed di sposabl e cartridges. [0115] The part
A'mXx an e part B mx cartridges were then placed
qoomepar at eRefemisg td FagsG2y0@nd20), S diffjcaidtlyiemcoonteted gvith
machi e S li.ed_by d uc Jeni s M

e SRS aee AtiecnaS T aneime Bastg hglepufes Biths flia

'sﬂFé?an@s 304‘5 'aﬁdm()@i etifing aPEHGRsM M@S@ﬁ@gésré!épéctwely
in-lTine. The in-1ine honbgeneous m x was i medi ately

itravetedtd amegion aftihe atroasphgrermsitianed betweengnald 28 and

b N obraRT PRI ot tH pisiis WP PR, "EpR sggion of

QRTdSpRErLYS iSRiferred RO WRh pRJcessing)re§idn T84.I AY shbwn;
about 90 C for about (eﬁwght hours. ~The nol ds were then

Anestvses 104a@nd 1Q6a andispagrd abgweoearrmwedals%%a&w@ﬁ which
ti? séﬁ{%’&g %\Rléﬁgrtfrrjg Rgécedgﬁé)}[egﬁﬁﬁ 7%' i(/é'H [Pﬁétsthg'%%ga{q;(ion of

trhokinZ8ifromi KUgldiﬂJ?D&@ baghaorder difeﬁicm?rmltlw réletN/e dlmenS|ons of
pouches. [0 The process vyi el a nonol it

.th@ msgwﬁaun ﬂuwgstmrnséoésrﬁfw Q%an%m ﬁ@@@ag.twtween mold
t

el Fegith 21 A LG BPATER oo R

dhaleetles info plogetsiBgTegion(#8a.depicted in FIG 1).

[0118] The in vitro dissolution profile of the

i ntravagi nal ring was determ ned using an O bital

shaker containing 250 nL of 0,008 M SDS at 37 0C at 50

rpm These results are listed'in FIG 5. Wen

adm nistered to the vaginal tract of a patient, the

I ntravagi naI r| ng reI eases about 10 rTg/day to about 30
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Tabl e 5: Vagi nal Bl eedi ng/ Spotting During Study for
the Treatnent G oups 8% Progesterone Progesterone

wy/agongde3®Ri ng Vagi nal Gel Total Visit (N =10 ¥&I/E51009/000743

(N =21) Total Bleeding/Spotting Patients 9 (90.00) 5
(45.45) 14 (66.67) Cycle Day 25 5 (50.00) 4 (36.36) 9
(42.86) Cycle Day 26 4 (40.00) 3 (27.27) 7 (33.33)

@931k Day Areferinmtmbigsi 8(andp®)ome MERngt jn @highetoreyerogme the

oSl e Al B O R R Fo Bl o

(pracé&orQfc| & nideyody (hot sad¥nP®) inQd4ta. dbﬁ)r{}ﬁnlcatllon with
agi na

(33.33 : Summr of Breakt hraou
EE?"@E%?'g%azgpoT"t‘? H{?WWYI gt sheiyal C@“Bf"é%% §|\9Q@P@3!§?C[‘F‘i§’ab'e

N e

emeputer-odaddide prograint incbfdes. iSstrictmnisstognase fluid streams 104b
61/ 0 086, filed February, 4, 2008,
20 1566590 abfRospiaied 5 hpynas deftn MOIE LTSS, of

eASELREdUHRR. 11/ thn@%éﬁﬁéﬁieﬁﬁm‘é?ﬂ@hﬁbf%ud 8fr8BRRCR4band 106b
its entirety. FIELD [0001] Provided herein are

rmaay deyavoideds elt uswbel}m\mdef@@e by pnowidingrfluid styeamss]04b and 106b

AT {P6Ebd B, PR bR S BRBlccS e o MR fuantiy o

ahe Mmalebaids cahtdingd tharet WillrebBR pro€sdsiMitedidn #8alt&Yeduce, if
infection in a host in need thereof. BA ND [ 0002

My &vpid, 4h Q:pwa%r@e(qﬁ@@sewmmpp@d dhimRrrinting l@a@t 340%p that
|

Sl 5R93f 8ig0q MBI in A0 P848hi Aosa, gpncurenty

ar. seqSenBaIerllIQSQ thrbmgh tBé%—a&feﬂ; i.eTHostfyid @ introdlepd through

M cr obi al 2000 25-41). Prelimnary evidence
FARSHUre Pf‘é‘a%’@s QUﬁnHwhyoeaé esure i14P8 ht?'@” agamn

QRF hc1dlﬁéé’%{ﬁih% roEE¥Pbe r\‘e eafdd fo"r‘%sdlecslre%”tﬂne ordunng the

prob pat ocel ular car ma unrelated to othe

repine nmpsnt»rng psme,sss lfcmrmmbe@ahettmn@ofrthmﬁow-f gas mto

Besceqgl.i e et Scientifjic Ameri.can, 1999 t ober
Fosessng yyiof ey is imgortapt Seciliesf Bresype gl sigidient

[cﬁ%@ﬁl 6iGolerufds (%Mgln‘é@le(ﬂeVélﬁ Wéa&@ﬁ?dﬁe@bih@ région 78a before

p03|t|ve sense singl e-stranded RNA genone oOf

Aoptastiisrmasieybetweenomolkh?® asd dappletPBdec. Nat|. Acad.

B, 2a0enid B8 B dREHa By p Bk BB i iepuon

Qj‘neaoﬁhetaiierr@lﬁéé as. 64 apedues 1048 Rind thdrosacuzesd fradghthe
frame encodi ng a pol yprotein precursor of

JBWP%@P@W@C&M aperivee 486as In fg maniesr tuid weypttkbe drawn

%}) EBsLH rEQ idiPPda. hlt%%#’ af%BQﬁéeéa\%jntB%&ué) %hlge the fluid
ge one ang [ nport ant Initration

dbraugbl bath amxelrtyapes)n 94a andattfiaatconourr@ntiyy sher evacwdtettheugh

PRl APRELEes Todd and 0B scsheBl: )1 BRA LR R ninal the
RVPIHE B HR e Biabfishéd 1o RARRIES. i ﬁo%ﬂ%é@@%ﬂgﬁf

known as the iInternal bosone entry site ES)
Wplpiﬁeaﬁmns'tﬁgcﬂure has recently been deterni ned

i al .al | HCV | .
WA 20, oofd Phpdte BbLINELMiRS eFiBCENaR et diad ane [
Rr$RisNthtddghPPbcYsingUehRIPE7 84, YCRBY BecadvantageaittoE2.

HCV al so encodes two protei nases, a zinc-dependent
m@naurr@pﬂbp@isaafbed ghroogb oty apaéumzw&an@goﬁa congueently

37 BRRRLELR DY TP trigh o il Sl 8E 2 ghg froea
GsHourcerdlly ihthed iisg té AhidRUYhobethrapdMuesabia @nd 106a
peptides. The carboxyl half of nonstructural protein

5, NS5B, contains the RNA-dependent RNA pol ynerase.
The function of the remaini ng,nonstructural proteins,
NS4A and NS4B, and that of NSé)A (the am no-term nal
hal f of nonstructural protein 5) remain unknown.
[0004] Presently, the nost effective HCV therapy
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: I%posﬁet%‘el@“(tb@[ Op@pposite gides Qi‘ tesl

[0024] The term "release controlling excipient" refers
to an excipient whose primary function is to nodify

W bh@tiemsad | on or place of release of an acti vePCT/US2009/000743

substance froma dosage formas conpared with a
convent| onal imedi ate rel ease dosage form [0025] The

term' nonrel ease controlling excipient" refers to an
dRiipizestth %mfﬁqw&d;ﬁwsme&at%ﬁmesmfa 7§ fldrnatingly

RAL%ting t ﬁé‘ﬁuﬂ%?&d&ﬂ“ e ophgéﬁw‘gs TRILE%E 1664 sures that the
act I ve substance dosa ormas conpared wth a
o‘tnmd/tnat/elxsrtlaroug‘mpndxcessngebgme?&insﬁgreeiamme bﬁﬁﬁﬁs}teﬁhﬁ)uld

BHBUSEARCYSI0 ST plshe PaerRiare ‘SHBRUIGN bR SHEHrend0da and
aopA's@eéhb %tétﬁw%uhﬁ.hbruafee@l/a%%aﬂﬁ§ e RE® RS RIHond BE
term al al so enconpasses i near and branched

aapqnuresm[)éasarmt tRfaiiesg., spedife &d4a.l mheeaaftgirnat a third step,

TN T RN S
-ai9-106a tébnle'ér@ﬁtly 12}k a fbukth stép (faidinQuid b@revlachﬁte@ through

(G -6) carbon atons, or branched saturated nonoval ent
e @lcepertur esd&4@aanda1| 08a thatxag et erpployedtip thes presdoug step to

Teat k40, ¢ 6 dhurgiopal Gy S vl BER R 8Buadibion

gﬁem&carmr@ugt@ohefcﬁ@p@dua@s 10gavand Aoyl whﬂEXlalidJisebieln@
al kyl groups include, but are not Ilmtedto

éﬂmqiucqﬁ tmwgfa the remrRNGRpPERtYSRiaReriusesH P4a hd 106,
PORES ol ORHRYN gl bFCur it BELPRoE L a B ok
(atnmisptierey 78] [Thesdemreidcresalt s Jhat dodl lhgmd&c(n mtd atihagphere 78
|1, ] . F I i -6, al. fers .t

e R i 8 bt oA U g o
tRIi®iCHfdentat oms or a branched saturated nonoval ent

hydrocarbon radical of 3 to 6 carbon atons. [0027] The
t[e034l " al ky| BaterringteFigs: & and il Ddararwthéyrembodianent, a plurality of

SRS Tl B8 sonit AP pEBaP Y e 40 SangLiach of the
fweemes g Jiaﬁrr i3 digpdedensposHeCEHEO ARG bﬁtdmpblsn@@rdes of
and branche yl ene, unless otherw se specifi ed.

dempiate ?eﬁmliaiswérshgwntméamweewﬁer 1@4aand 1oa being d|8posed

2(85;:5&%%31 ér’@h?%a?ﬁ%&gﬁégfb@% qugh%?t?% I%@ﬁor]rd %B{erture

GdiGs srﬁ))Nrcas HoBaaimTs10ar ApesocdsetD8zaind dtl ed allemépen;bd
hydr ocar bon radi cal of 3 to 20 (.C3- 2% 3 to 15 (C3
¢ Z8ar bon at ons.
ASodsged hergi Qhol/v'nnéééhg\‘ @eﬁpfésbf@%h%aqoﬁa%'nhyiﬁjéeare
groups are a so referre ower al kylene.” Exanpl es
adrrarided e gn .Lrpmnmwl mdm withtadgaeent @tpertunes bellng@paced-

neth ene | ene cludln al l, .i,so
iperemosmy P ein PlOAOBRT s ol AR Ene® (PAS) idgloea
aéﬂd i $O4TBF érréﬁ?éﬁ)to fébllhblfé’fllﬂﬂqlow ﬁmhhtdﬂaediﬂ‘erent quadrant of
- butyl ene, pen i soneric forms),

y ene |nc udi n
an’fwch@qﬂyedf% Epacifi g@llim@p@ruur&é éazerfa@htatﬁawfﬂ;ld fipwt infout of

G - bafu o Mailifles) fo Rof bR RY apBhtrief grgrure

a1 (8zfaehiestes AW AW An/duY 8f §0 gnéd fayel b eadksperiadi10@a fatilitites
to 6 carbon atons. [0028] The term "al kenyl" refers to

dluid Aewringut iof anadeant idndlawevar, AYYINBTREH6H apaditaa may be

0885 P8 B bR SRR Tyl Revig

afiffeim@phLhbeud of ap ettetseandlasangde th ey spatial Hreariganient
"al kenyl "al so enbraces radi cal s having "c/s" and
"trans" configurations, or alternatively, "Z" and "FE"
configurations, as appreC|ateq by those of ordlnary
skill in the art. As used hereln the term "al kenyl "
enconpasses both |inear and br anched al kenyl , unl ess
othermnse speC|f|ed For exanple C2-6 alkenyl refers

a o . o, o o - g
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sign of optical rotation, (+) and (-), is not related
to the absolute configuration of the nolecule, R and

W®20000063) The term "sol vate” refers to a conpPChUS2009/000743

provided herein or a salt thereof, which further
i ncl udes a stoichionetrlc or non- st0|ch|onetr|c anount

f(gﬁssol vent bo%Bd non- coval ent |ntehrml ecul
ied. Bbrel thrse SHPRERMENGS RapWH agiiate ftipeustipg apdior
hydeahon gp?mﬁﬁl GGRAR o ﬂ@ﬂ%aﬁwsslh&%ﬁnos h[(ere 78, with a

positive-st d "RNA genone havi ng abou
|Smllbeagohhemim rwt}cofcﬂimsi bbmggetrpdbw:d twt élrffanhg\regngnakablmt

IR, TF b SerekyanBREPAEIR &) Y Bb bR hows 6P uia

'slﬂ@'aﬁﬁ’d Pidvidtisa RIBLRING flofw: ofFRAd ﬁnymmme% Y8OPrH &t rass
El and E2; and non-structural proteins, including

sievencrensas theyssrbahility tMHBOH@W%thth@ n‘lgmaweams would

REE PRRER bl L4 HsRIoR T polificlafidadiile 8 rougn

daiehiof thé aptaﬁtustI €048, MOBa, WoBheard 102 bed @vashatisef fluid from
has helicase activi ty Because of its vital role in

AIMEsPhessl (& harsthropgly masoeqyiin anyroareeydiseussedabove.

I
1t P b e fgtitbr s 9l SRaiie) pRiffod. A
phougasachheftageatueedd Onal ¢P6a .t HIBd and dd6alseqeantiallydso that a
et L2 BB I e BB L 5 con
|—1€1t2twoé189§cmt%-te Wgéséaﬁ%f moIBENERif thehyi! streams into
Bi ochem stry , 8899-8905; U.S. Pat. Nos.:
@f@:ﬁ%[egiomgea ZG @ro@dezu:%e bebefits, mestiasal algod2 3FaBexample,

grapnagfonnybenkiodied hisgh pepide 30da dielisnso,

@er&ﬁiﬁat’b@ﬁ Aﬁer&@&nﬁﬁﬁwn%f&lﬁ?d fiow:; thﬁ)L@_ﬁsaﬂe}ﬁJreGI @8 s8R Aow
91 1, 428; 6,995,174; 7,012,066; 7,0

1hr@glghﬁwrtwe ﬂ@@amoommqrr@cmmmtrwdw@ fle@ontQJa@osmttere 78.

SBbseGtSanhatis 60 ilibedelysg it g inated. Ater

26058090 650U TRNG{HIBEGR BPert2RF067 R4S floRODEH M EE6ure
2007/.0021330; 2007/0021351; 2007/0049536;

4682/i9 s5rmEmencemhierntiodusa Huidinter atmosoRese 78. Fluid flow in

$RB06BERRAR: 198014 A0REORnBARANBAIE] 2Aiter termination of fluid

2100/7%1}0@@929&’[12@017(?8}31 GEIVCBﬂQW\fﬁ]’C/ﬁ@fl]g{fe?ﬁj re VI@O/QSS Zpdtenced to
99/ 07, WD, 00/ 09543 0/ 59929 02/ 08187;

o 1f7 B GSE er%%\/\% ggﬁgsan% Xﬁjﬂ%mtwuc%mto
Q%Ggéﬁgre MOHS(GS & sing QU 89AGiny Qﬁélﬁ%?"lI%WMr it may

03/ 64416; WO 03/ %§455 WD 03/ 64456; $£?03/66 103;
@s/dﬁ;szralple mntrgﬂggezilend WD peve tie2end qU‘aﬂl’aZﬁOANtD’KDBSBQhIS

SRSttt S 253 aa: i b ontiioe | ePresent

FORAiIBRA925; WO 2007/ 014926; WO 2007/ 015824, and WO

2007/ 056120) . However, citation of any reference

HO93& n i s Adersativelinisesusntialintroduetiory ane euaeuation through
r e

BBaln 1ol o ABasH G LRGP urd 988l B ALbiEfow co

tin eatTésn tvoafd H@édmﬁ&oﬂuomg fluid eHrougin cperandetb@rtures
can haéléaﬁact [ VMéas HCV serine protease inhibitors.

AP48. ¥ 1 B2 sFQNCuHERN c SHbseqHeptisesiuentials

EREC AR eR el Py ROIRA SAER of TFERBEs Phedibcs b Sy 110a
tdercate fiowssell Df2. HEdr exdrapld, floid mag beoistrodaced ddoa§h all
treatnment.[0049] In one enbodi nent, provided herein is

a conpound of Forrmula | : or a single enantioner, a

racem c m xture, or a m xt ure“of di ast ereoners

thereof; or a pharmaceutically acceptable salt,

sol vate, or prodrug thereof; wherein: RS is -OH -NR
8R9 NHS(O) 2R8 -NHS( O 2NR8R9 NHC(O)R 8

RIS £ NN "~ N N RIS £ SN
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each star (*) represents the point of attachnent.
[0063] In certain enbodinents, R2 is G 6 alkyl, C2-6

wa@bdaenyde3o C2- 6 al kynyl, C3-7 cycl oal kyl, C6- | 4P@r/¥52009/000743

heteroaryl, or heterocyclyl, each optionally

substituted with one or nore substituents Q as

described herein. In certain enbodiments, R2 is -14
aﬁ@ﬁrturﬂ%tresala}a%bodbﬁh@@mmlwy|Theée@fftreroﬂwddﬁav|b§a evacuated

j‘;@‘ér ,atgHtcfﬁ%gr étltuﬁef 3@‘%%] ﬂf@é gl é)r%t‘ég@"d y llrjrggtd&rfe%t?é tln]sz Before

shkaohedntration inhatnyyspiere dﬁsnfsfﬁmm@tmﬁucebemmugh@rdntuﬁes

iané{ﬂnq%%gngggt l h 1%racge@t taq?lglyy%,peglcg? lee@[:p ckeyacuatl%n
Ghd ﬂun@r ﬁkgi@é?éhy dueé BbEEROHE o all @Ieacd’enures 104a

opt | onal titute one~or nore substituents @
a@&&é@ﬁat&mﬂ hwaaagamozmd tD(eQ)tRcass reEeRtGRt@ crealt Onfer

bR R O(OR, -00(OOCR,
: C&N ag'l\l% AR a)NRbRc %)S(O)Rog( )OS(O) 2R,

| eq—:fsﬁ)) NR bRehe eftddiméM30Gthe PiEséitnve MR rAddderiBel. above are
-NR aC(0) OR b, -NR 3C(0)NR bRc -NR 3C( =NRd) NRbRc, - NR
a@(e@)mry Mang shanges andNRodificaours iRy, be miade$p@b1e disclosure

ARt bRy, e Bgiwahic Hemeos Sy 4 fivetefFherefore,

&h&dcop@%‘f thairkentibn shdufd r@ét%@hﬂmte@%’yﬁhé)é©|o0§|de)$bnptlon but
C6-J4 ary het eroaryl, or heterocyclyl

dp@ﬁeaﬁaahoy@%getqrm@ad WTGEnes Tt aeasRdad dairs agng

?Wutr?'ﬂfé}(m%%ﬁfjg 0?'e'auuférerﬁ? and Rc together with the N

are attached form heterocyclyl,
optionally substltuted with one or nore substituents Q
as described herein; each E is independently hydrogen;
C -6 alkyl, C2-6 al kenyl, C2-6 al kynyl, C3-7
cycl oal kyl, C6-14 aryl, heteroaryl, or heterocyclyl,
each optionally substituted with one or nore
substituents Q as described herein; or -C(OR 3,
-C(OOR 3, -C(0O)NR bRc, -C(NR a) NRbRc, -OR a, -OCC(OR ,
-OC(OOR 3, -OC(ONR bRc, -OC(=NR 3)NRbRc, -OS(OR 3,
-0O5(0 2R3, -0S(0)NR bRc, -0S(0) 2NRbRc, -NR bRc, -NR
3C(ORb, -NR aC(0)OR b, -NR aC(O) NRbRc -NR
aC(=NRd) NRbRc, -NR aS(0)R b, -NR 3S(O 2R', -NR aS(0)NR
bRc, -NR aS(0) 2NRbRc, -SR 3, -S(OR 3, or -S(O 2R;
wherein each Ra, Rb, Rc, and Rd is independently
hydrogen; Cl1-6 al kyl, C2-6 al kenyl, C2-6 al kynyl, C3-7
cycl oal kyl, C6-14 aryl, heteroaryl, or heterocyclyl,
each optionally substituted with one or nore
substituents Q as described herein; or Rb and Rc
together wwth the N atomto which they are attached
form heterocyclyl, optionally substituted with one or
nore substituents Q as described herein; and each star
(*) is the point of attachnment. [0065] In certain
enbodi nents, A is hydrogen, halo, cyano, nitro, G -6
al kyl, C2-6 al kenyl, C2-6 al kynyl, C3-7 cycl oal kyl,
C6.i4 aryl, heteroaryl, or heterocyclyl, wherein each
al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,
and heterocyclyl is optionally substituted with one or
nore substituents Q as described herein. [0066] In
certain enbodi nents, A is hydrogen, halo, cyano, or
nitro; C-6 alkyl, C2-6 alkenyl, C2-6 al kynyl, G -6
al koxy, G -6 alkylamne (i.e., -NR bRc, where Rb is
hydrogen and Rc is C -6 alkyl), or di(C 1-6
al kyl)amno (i.e., -NR bRc, where Rb and Rc are each
i ndependently G -6 al kyl), each optionally substituted
Wi th one or nore substituents Q as described herein.
[0067] In certain enbodi ments is hydrogen or C -6
al kyl, optionally substituted %Nlth one or nore
substituents Q as described herein. In certain
enbodi rrents A is hydr ogen. In certa| n enbodl rrents A

- L~ L e 1 . " g o
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-C(ONR 2 1R22, or -C(=NR 20) NR2 1R22, wherein R20, R2
1, and R22 are each as defined herein. In certain

wepmodpssent s, R19 i s hydrogen. In certain emboPCTERL089/000743

R19 is -C(OR 20, wherein R20 is as defined herein. In
certain enbodi ments, R19 is -C(ONR 2 1R22, wherein R2

1 and R22 are each as defined herein. In'certain

enbodi nents, R19 is -C(=NR 20) NR2 1R22, wherein R20,

RYHAT EnELAMIER IS:each as defined herein. In certain
enbodi nents, R2 1 and R22 together with the N atomto

whi ch they are attached form heterocyclyl, optionally
substit.ut edA wdthogrier Kydu&ﬁfgﬁgésd@;bﬂetséﬁﬂh% Ryas of viscous liquid
descri bed herein, [0096] In certain enbodi nents, R19
iROsitignefee asubihaleisaiRethed @@mpﬁé'd‘gher ein. In one

nmbodi -
grylo,l\{?gylépodﬁ Eorgmg?ero% 8(1' ) eac Jjggsltc%%gﬁﬁ%'tﬁ
Sﬂh@bbemuﬂtrmhwomoésald gases tla:dugh githemtsaidyigsous liquid, said

de cri bed her et anot her _enbodinment, R20 is
t’éF%ﬁ mo ??%ﬁ{‘a ;ﬁr@scs t3Rast Lamsalg SHEétf%‘ie»ﬁ’BPe

bieMtserbbps described herein. In yet another
enbo |hnent r% is -butyl. In yet another enbodi nent,
R20i s C6- | 4 aryl, optlonally substituted with one or

o St AT 83 SRR PSS i FePspo of s
a?%@@ifMHéﬁlncBh%saﬁ&eB% fgf@gélulbﬂﬁybwéﬂdt e idleRAkf Said
|

ch they are attached form heterocycly opt i onal Ify
signaustligued spild Bulbsieatsy saidrtemplaget Pt a@ﬁﬂ”sblﬂ?ta%ﬂ thereo

descri bed herein. [0098] In certain enbodinments, R5 is
-OH [0099] In certain enbodinents, R5 is -NR 8R9,

wher eid) R8 Hnglnfédhed asascitsf inn@dinhénehereid saidardrasiport of said
enbodi nrents, R and R together with the N atomto which
tgases{uehat ingludes 'F@ﬁﬁﬁﬁ@t%ﬂ%&qr}/w saighgasraln gither said
S%‘&}li t r r t

descril be eérge(? EuB{lg%tglaﬂa tFn certgH%g O%t?rygnnthere?_%

IS -NHS(O) kR8, wherein R8 and k are each as defined

her ei n ertaln nbodi . R8,is C-6 al kyl, -7. .
Cyetodlyl TR ERad SR TeriRGinuRgr 1 Helier Befiiig cogoting an
Ginfosphkie pleximateye) Qak kubstste Wﬁﬁ‘ro@%in@nﬁhb&fi therein.

substi t ut ed wth one or nore substituents

descri bed herein; or -CH 2NR8aR8b, -CHR

8l AT e U B
| greSQireadfrareapesEpiené proXihats tddaid sublsirate. C3- 7

cycl oal kyl, C6-H aryl, heteroaryl, heterocyclyl, or
C -6 alkyl-C 3-7 cycl oaI kyl ene, each optionally

substig ute Dr e sypst it
descr |%ed ﬁE%H%tR%? ag&%@aégﬁ H_\%ﬁﬂhﬁq \%r"i'/%g further
Socluies| MR ARG anratmCsipB&ieSoisXiERRatB8aid viseoas liqiRdavith a
R8h, R8c, and R8d are each as defined herein. In

‘WA 88%nbodi nents, Ris Ci-6 alkyl, optionally
substituted with one or nore substituents Q as
descri bed herein. In certain enbodiments, Ris nethyl.
I n cert.ai n Emboditinethbs retedsinG3aim 4 fuitbet kgluding solidifying a

g@at{gzo ally ijubstltu ed with one or nore substituents Q
53 IHOISR WSPRYSIAYIH: certain enbodi nents, R8 is

cycl opropyl, 1-methyl cycl opropyl,

1- et hynyl cycl opropyl, cyclobutyl, cyclopentyl, or

cycl olﬁaxyl .A mretbed ffail redacingogasas presest insvigg@usdiquidy positioned

optiaon substit teofl wth .one or nore substltuentsQ
ﬁéES?r t@dsﬂ'grrgﬁﬁ‘ FPERIY'APn enbodi nents, R8 is

het eroaryl, optionally substituted with one or nore

substituents Q as described herein. In certain

enbodi nents, R8 is heterocycl § optionally

substituted with one or nore substltuents Q as

descri bed herein. [00 102] In certain enbodi nents, R8

|s CH 2NR8aR8b vvherel n R8a and R8b are each as

T Y T LT ~1 I~
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C6-14 aryl, heteroaryl, heterocyclyl, or G- alkyl-C
3.7 cycl oal kyl ene, each optionally substituted with

WO @909968®r e substituents Q or -CH 2NR30aR30bpPCTF/Ck#R09/000743

30cNR30aR30b, -CHR 300CHR3 NR303R305, or -CH
2CR30cR30dNR30aR30b, wherein: each R30a, R3Cc, and

R3Qd i s independently hydrogen; C -6 al I((jy C2-6 ]

al kenydefining g Fﬁpmﬁmg reion PEQMae kg Saidaibisrate Yy placing a

RS a8l CEEEELH Qi Bid B pofl: o rosgsepe
smlgsin haning an@tnambhe&z As&Aibteldsthe reletre ehent | y

hydr ogen;. Ci -6 C2-6 al kenyl, C2-6 al kynyl 7
cycl oaYW!"g fdﬁf?ﬁteaﬁws Oiw%aléraémphe@rmﬁ@@r@.aéeﬁirwsport of

t
ts??u%a‘r?ﬁ‘g nl\dsﬁdgz%) W[(tﬁets%fﬁ Wgﬁ%&ﬂlﬁgf Qﬁlg@sﬁs b&r@ }Qrgugh

1e1the®(s@)d£]%o]d asserably) Estlsub%irzlte said HiguidNEr & LpRitin&idh

wherein each Rl 1, R12 , and R13 is independently
h';? [fen; G -6 alkyl, C2-6 alkenyl, C2-6 al kynyl, C3-7
cycl oal kyl, C6-14 aryI , heteroaryl, or heterocyclyl,
each opti onal | y substituted with one or nore
subst i $.uent Sh@methoRasIregited Riclairo §ewhereimivaryinthturther

IpEI kS rea b YolfRin it 50 Bmo PR RS SREY Rptiu figuia. saic

Qubstralts Qaai@ AtblR3A8Be inbUL IR SN cothbimatibe ther@bpm t o whi ch
they are attached form heterocyclyl or heteroaryl,

each optionally substituted with one or nore

ndepeidiont 12 i A0d g reciin cllin g whrein P3G hurl

ancloides incr€asibgal Hifflusiot2oftszdd bemgs‘sphéf:é -6 said«yuegd)us [+id, said

cyc| oal kyl , C6-14 |, heteroaryl, or heterocyclyl,
e'§8|§’ %iﬁ%yfam; ?@ldﬁﬂ%{f?t%t"é@ GRDRNGHEN dheteste
substituents Q@ or -C(OR, -C(OOR, -C(0)NR bRc,
-C(NR a)NRbR, -OR 3, -OC(OR 3, -OC(O)(RS, -OC(O NR
bR - 0’C’(.=NF€FIa¢ NRttRod as@B8CIBRIrSclaindS( dhe2RB yary0 8 firtkier

e i Sl B A B R

é%)es?c%hsistuNB @%%&Rdféﬁﬁje ar_'NBh@ﬁﬁrQ) 2NRbRc, - SR a,
(OR 3, or =S(O 2R ; wherein each R3, Rb, Rc, and

Rd is independently hydrogen; C -6 al kyl, C2-6

LKtz ol PHE b R0 LGRS P beouang

spressieubfaghidvatrhogpigerel nore substituents Q as
descri bed herein; or Rb and Rc together with the N

atomto which they are attached form heterocyclyl,

optiongdly ' i

3 cach Lt TP RIRE0 85 Bhhc PRGafh oREeR HRldind Biing.from
csaid eachut digeid, @5diddiddepatierned |&@3&r6 al kynyl ene, X, or
-(CR 6aR6b) pX-; wherein p is an integer of 1, 2, or 3;

R6a and R6b are each independently hydrogen, hal o,

C&J‘g;) 1J‘Y?E§:()Fﬁéth09rfo%té8?}l\%gg Q(pi*e%enfl__\?rnla4 ta@(e@bf viscous liquid
mnumedmamb(sm)ammd andgommmMG- , -NR
o R 2 by tdy il b Grate g

Eynyl ﬁ&k?ldwm'éﬁél%twe@wr% 4§<Mh atadsphérekestdciatéd - 6

cycl oal kyl *aryl, heteroaryl, or
Hbﬁéwwﬂyclyl each Z is |ndependently CH or N, and
each nis |ndependently an integer of O 1, 2, 3, 4,
or 5. [00121] In another enbodi nent, provided herein
is the conpound of Fornmula I X or X, wherein: each R17
i s independently hydrogen, G -6 al kyl, C3-7
cycl oal kyl, C6-14 aryl, heteroaryl, or heterocyclyl;
each R30 is independently G - g al kyl, C3-7 cycl oal kyl,
Co6-14 aryl, heteroaryl, heter %yclyl, or C-6 alkyl-
3-7 cycl oal kyl ene, each optionally substituted with
one or nore substituents Q or -CH 2NR30aR30b - CHR

NN RIS 7N N s N OIS N N IS S LR IS 2~



pol ynmehzabl e fluid conposition fills the relief
structure. The pol ynerizable fluid conposition is then
waapeeteed t o conditions to solidify and pol yneeT/BE820091@00743
same, formng a solidified polynmeric material on the
transfer | ayer that contains a relief structure
onplinmentary to that of the nold. The nold is

t hensépﬁpaveagfarfdmwmr@ sl a&rngawfwertpdn%@é? idrangpoit of said
t

ftegT AR, B0 d I S il BR ppbeldie, or
teanisihetioh dyeeofmhdt he solldlfled polynerlc naterlm

are sughected to an englronnent to selec veI

ch
the t r’&RSFEY 9 RIRSSUFRPLERIHPIPEEITHRI LIPR| y'”ga"aC““mtO
Roliy éé‘ssn@,%rll@}{ such that a relief |rrage is forned
in the transfer layer. The time required and the
m ni mum f eat ure di nensi on prOV|ded by this technique

is dep i, nt er ia, the,co osrtr
ol et zanaé Fitted B Foplish B ool 1 8t b PePing orther
NHERAES ncrédsiBga $AubMBLofk 5§ la@nBspiRerel ih ke @BBb@s h%wd said
met hod and apparatus for creating ultra-fine (sub-
riybsprate.cyaid maid asseinhly ior a esabieation theregbstrate in
which a nold having at | east one protruding feature is
pressed into a thin filmcarried on a substrate. The
protrums.ng Tieahsteod Bstrbeite®Indclaine auegheéreireim@®siuaingtfoether
thin film The mpld . is renoved fromthe film The thin .
f'nplhhdteﬁ dNCredsipg stidiasier) ok gak atmasPhRES thegidMsaausliauite said
substrate.
B e RN o B o ool ol BB el L i
film conpleting the lithography. The patterns in the
thin f I n subsequent ses, reproduced

roce
1t hel BubebBeBoH O e RS ERPal Tk DL visdigis iuid
QhBE HHSLOA e, LARGALING coifpidIRg: | mor i nt

|'i thography technique i1s disclosed by Chou et al. in

Ul 1 r afeayingralc@npesitiongiigases gronmabes te saidwiseousniquid to

Silicaon 835- 837, June 2002
JhPieRSP dransper d parhoases ol SAIEER Ay HiNE S3d Substrate, 2

| ABId éggeaﬂbwlsﬁ@béderp@ﬁem@n daid E;bbéitrzﬁeoéﬁé TonihgirPthereof.

of a substrate is nade flowable, e.g., liquefied, by

heating the region with the |laser. After the region

has reagche t

pac t er ot neP o s B LB I dainf A7 GereltPYlcBiyriner

Tihelutieswathddudirey into saihgases; dteﬁnihbﬁnmabﬁad;& e&in édtﬂtlonal gas
pattern and is then cooled, solidifying the patter

hﬁvm Aoty inpaid viseqyfcligud dhatis oppater H@ﬁh@ gglybrhty of said

t ns attributable to the
prﬁ‘é@!aﬁgieé;?r %ﬁ@g?@@wﬁgh’?r owabl e region. [0007] It is
desired, therefore, to provide a systemto reduce

di stortions_jin rns f d_usi rint

1 thootSpn B0 althed aBeecid Eropati iRl vevingdurther

%%Bﬁ\tfmg frtd sal §ased, B%frﬁ”h@%r'tr)éﬁ?é(eée’va‘hfacﬁj|t|onal gas

I|thogrd§h|c systemin accor dance w t resent

mam:mg AHffEHOON i) viseous Ilausir thpt |ngreater|tbama| dffusivisyof
@ Hho r aphi c(f%stenr mn in Fig. 1; [0010] Fig.

3SQ' 'rH '% P &g B‘F%%Se 1 on of material from

which an inprinting layer, shown in Fig. 2, is

conpri sed before being polymerized and cross-1inked,;

[ 0011]20:| g. The method papecitedm ¢laism ég avhereinwaryg further

ShBaRep RBRFGRS HHmdiRbBle PtoiRple 148 /BSERLE iffoducing

tpfliiddtrasremn sa{uPaed] with gaidviscous | uml ified elevation
view of a nold spaced-apart fromthe inprinting |ayer,
shown in Fig. 1, after patterning of the inprinting

| ayer; [0013] Fig. 6 is a si ified el evation view of
an additional inprinting |ayer positioned atop the
substrate shown in Fig. 5 after the pattern in the
first |npr|nt|ng Iayer |s transferred thereln [0014]

N o s g,



inmprinting material 36a, carbon dioxide and/or helium

may be introduced into atnosphere 78 to reduce the
wa@e@onddeyo of air trapped in inprinting | ayer 3BCT/ERIN®I000743

in Fig. 5. [0030] Referring to Figs. 2, 9 and 10, a

difficulty encountered with respect to introducing

fluids was to ensure that the nolecules in the fluid

streans 104b and 106b exiting apertures 104a and 106a,

respecs{ vel - [ f HR@&E ;

posit?%ked % hggﬁséggégggggﬁgaggﬂB?g%ghg%ﬁkan eQEQSQa

questsawe affardatpbsyiherd roxittatento daidS&ubstrage.r egi on of

at nosphere 78 is referred to as a processing region

78a. As shown, apertures 104a and 106a are di sposed

about peri phes Methidd LAGBCHAD R citith 9B WiSereRRFRGURRRMG further

fromprocessing region 78a. G ven that the separation

dhcluded irtgoduaimg saigi agditional gasrseldated froer acfet of gases,

the rel ative dingnsi ns @%the nol ecules in fluid

SNSRI A3 0Ny £l ¥Mspaci ng bet ween nol d 28

and region 77 makes difficult the ingression of the

af orenentioned nol ecul es into processing region
78a. [ 0431] Hee eethad asderitesd in Jaignd Yvhenedn tndregecingrfurther

. _ . _ ti EEicul . o
b E8eh TPl ot S B ePiEs o w5e Y shided oy
2onsistimgrafraarbow dicsddsvand inglium. dat a communi cation with
processor 25. The nenory (not shown) conprises a
conmput er - r eadabl e nmedi um havi ng a conput er-readabl e
progr &gy enbpgll el 86181 Beitdd'f agfml’W%h%r%ﬁg@Qé/ﬁ\rg further
program’i ncludes 1 nstructions to pulse fluid streans
lifdindesdalféhng ahatatosphprepoxifBatestol said xistess igdid with a
1 xture of nol ecul es, discussed above. In this manner,
| "HUTAB3%1 ow of fluid streams 104b and 106b nay be
avoided. It is believed that by providing fluid
streans 104b and 106b with turbulent flow, the
probability will be increased that a sufficient
guantity of the nol ecules contained therein will reach
processing region 78a to reduce, if not avoid, the
presence of gases being trapped in inprinting |ayer
34. To that end, fluid may be pul sed through both
apertures 104a and 106a, concurrently, or sequentially
pul sed through the sanme, i.e., first fluidis
i ntroduced through aperture 104a and subsequently
t hrough aperture 106a and then again through 104a,
Wi th the process being repeated for a desired tine or
during the entire inprinting process. Furthernore, the
timng of the flow of gas into processing region 78a
is inmportant because it is desired that a sufficient
guantity of nol ecules contained therein reach
processi ng region 78a before contact is nade between
nold 28 and droplets 36. [0032] Referring to Fig. 9,
alternatively, fluid may be pul sed through one of the
apertures, e.g., aperture 104a, and then evacuated
t hrough the remai ning aperture, e.g., aperture 106a.
In this manner, fluid would be drawn across processing
region 78a. It may al so be advantageous to pul se the
fluid through both apertures 104a and 106a,
concurrently, then evacuate through both apertures
104a and 106a concurrently. It is desired, however,
that the flowrate of fluid be established to
mnimze, if not avoid, novenent of droplets 36, shown
in Fig. 2. [0033] To ensure that the fluids exiting
apertures 104a and 106a crosses through processing
region 78a, it may be advantageous to concurrently
pul se fluid through both aper{dres 104a and 106a
concurrently and then altematinhgly evacuate through
one of apertures 104a or 106a. Concurrently
i ntroducing the fluid through both apertures 104a and

A PNSS e e I I . o, o, I



