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PACKAGES FOR OPHTHALM C LENSES CONTAI NI NG
PHARMACEUTI CAL AGENTS FI ELD OF THE | NVENTI ON Thi s
WO poosf1i20n rel ates to packages for storing ophe¢®EUAL007/073054
devi ces that contain pharnaceutical agents, such as
ketotifen. This invention is a non-provisional filing
of U S. Pat Application No. 60/81 9,759, which was
filed on July 10, 2006 and is incorporated by
ref er eiSCREENLESS 8T ER BAY. SBATK GRIMND. FoOMaBREAGIGRS
have been used commercially to inprove vision since
the 1950s. At first contact |enses were nmade of hard
materi al s that BACKGROKAIROF THEINYENTIONS, but were
unconfortable for nmany patients. Later devel opnents,
ave rise to softer nore_confortable | enses made of

ydr obh® BIventigryreliies) tg thenfield eh Epid najtigleeiiacs gnd b apsapparatus for

t e i.ng
o B B R e i
paﬂkEﬂSﬁﬁuﬂﬁyﬁbﬂowB@dhﬁ& del i ver pharmaceuti cal agents to
a patient's eyes. Currently soft contact |enses are
100034 odud exidorariety af I@f@c§é%ﬁl use saskial floav wa%tkage d@rqydde for contact between
a ﬂlll({' gndV 3 9(#% Tgel_%sl deusuglgﬁco%g%r%ﬁog\éatgls'h@ ma? {al BRY 1c?1r1haﬁu1d reacts

ese use contact Tens
to foaﬂlct prbau@qnequacd@a&leagérwaﬁgﬂ wpreébsseIhﬁcmng hy@rdchi®on
is made froma hydrophobic material such as
con\f@éﬂlvrp Zepireasment, pgd gcbpwné@resep@‘aaorcommnl y used

o0& Bl SR NG B RS BRI S e

and fat $ioFH A€ hn BRI AP ACINdIBlleidE dedided Tht AR BAdistribution and
nol ded into a nunber suitable shapes and sizes. See,

collegtign irRgtnonate prge type @ scre@rd suda@s fhescregned s@tace 38R holding

carah S iddB 5 in MsGhlBionobaisfiediéang pufucp ot e

reacﬁ»r t@faZﬁRaté Bhial Flow’ t%rdugﬁ&he Ra&dBbedl The SordQifeaA®3;a mesh either wire
983, 608; 6,029, 808; 044,966; and 6,401 ,91 5 fo

or oth@mmmierwh; Phy p@n«é\nﬂ) plate. Bbr emhlqgab@datgﬁ ﬁgeeraclm mesth RKhYldﬁS a barrier

Y G R T A

Solidd exhlyRYPatti ey & ad@dedQk theGOp lang ﬂohﬂﬂﬁ)u@ﬁ@k@%aﬁaﬂ& dnad¥&Boved at
problens when the soft contact |lens or its packagi ng

the oo, wdwile passing thrqyigh rrsersenad-ipanclasiatist ppamitsithe ﬂawqu fluid over

| hi st ket ot Th f ket
the gl By TP e Bheo" ettt Bt oottt TS ah gf Bty the
screGPSANmdbMgobd SorhSrek@RINMhroDBR Lo ahd¥ ferafitestoblems arise from

ketotifen fumarate, a pharmaceutically active salt of
the dogoded fcegen aranesbft cont act | enses and packaged t hose

l.ens in a polypropyl ene. b . wever, .t he a
10004 s s reERS R PR tsE) B B eneBenrgubh § b afedized o
havepzfpgg{u%%ufﬁ@fenﬁ?%ngﬁ &af 8 ﬁﬁﬂ%s%@ﬂ&ﬁ rﬁtagseﬁ‘d ?h 9K 88hHcant problem
han fifty percent of drug is absorbed by
mthpghypmnpyheﬂﬁepackagnmgxﬂaohoMamemebahumpmgnwrmmnhved

om ejther or, both the s ont act s and its
dlstr&a&lﬁz%a’f Frgctams thropgh 2 serier B%ff “iﬁ’ﬁ188§?‘?8 SPETEHET 10 pifreen or

mest PerAHAE dédd JfiEmPAGHAT IS B2 Bbi Adw 3@&%5% éah%% [driGhte fakger
be difficult to determne how nuch of rug 1's
apertalvelelEbé thefcaralysspartiyles b thart flewtout dihhe eﬁtalyet beti wigh the fluid and

desiyable tq find materials suitable for the bogds of
be loj ﬁ%gepr%aék%ﬁeasﬂrtwtsﬁ bis REqdUgesanaeheptapledogrey ghcatalyst, and
t t Iens and
A S R R S L
foll owi ng invention. BRI EF DESCRI PTI ON OF THE DRAWVNGS
Fig.1 illustrates the perspective view of a blister
package Fig. 2 illustrates alcross sectional view of a
portion of a blister package Fig. 3 illustrates the
perspective view of a portion of a blister package
Fig. 4 illustrates the perspective view of a portion
of a Cross sectlon of a bllster package Flg 5
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5,71 0,302, WD 9421 698, EP 4061 6 1, JP 200001 6905,

U S. Pat. No. 5,998,498, U S. Patent No. 6,087,415,
waer@soPar2 No. 5,760,1 00, U. S. Pat. No.5, 776, POPBS2007/073054

U S Pat. No. 5,789,461 , U S. Pat. No. 5,849,681 1,

and U.S. Pat. No. 5,965,631 . The foregoing references

are hereby incorporated by reference in their

entirety. The particularly preferred ophthal mc |enses
[0005] t hEhd desemtdfoerstas & dvrvownieythesedirhitationd c8t save significantly on

dowB\ 13{ g{)llfrgpll!l\ll? %‘121 o%fthg a1; ng ?qtzg%ﬂ ‘ggl%ggﬂl %?12{1] éptk%pt?ofnl Af%l?encost of
proRYiYIRRbartRdki | con, acofilcon A acquafilcon A,
al ofilcon A al phafilcon A, amfilcon A astifilcon A
atal afilcon A, bisfilcon A bufilcon A, crofilcon A
cyclofilcon A, déﬂﬂMb@@RYﬁOHéWH%MWVENﬁHIN del tafil con
B, dinefilcon A, drooxifilcon A epsifilcon A,

te n_A .,focofilc ilcon A_govafilcon
007" TSR D WEaBFL Rl TP L0 R PREB s wherein
the flhitiaf Al t8 freBlytRIw hérGQﬂhé\catQPQ)ﬁeﬁ' \kfﬁl‘l’é&hgcatalyst is maintained in a
hi oxifilcon C, hydrofilcon A Tenefilcon A
Catalylsmegehtlbrc volume. The my&mtiqmsu aBapparatos fdrcoppoBiing a gahillacsolid. The

con A, .nmesift on. A, nethafilcon.B, mpafilcon
apPARAN D A0 S0IEREUg TR B RO e -G T 2888 P ity pnd an
outl& paﬁi-‘tibfn' HaG R dbert@eifdrlafoRidd: gaQed! bR vﬁleré)tfhb |u991naxﬁ'outlet
omafi Il con A~ oxyfilcon A pentafilcon A perfilcon A
partpleuaﬂﬁrmmvommp harholdicpa gapube sdid. Toonppyratss fuathet conprises at

eosoned PR, S0 b BB A e B e 580 o
the WIGhE Fdr3SIQRMRALIE CTHe808RS efendMow VA LAPERESthe inlet aperture
genfilcon A lenefilcon A lotrafilcon A Totrafilcon
to pleertj ol fraf pasong thrOITgithcmEltt apertfirer Tledlobresrdms an nppenddge and a
ut are imted to filcon, nofil con,

t.
lowsg e B Hednlch R A oA SPHP] AR P R TR o it Jouver upper
edg R AFARARY tHeGAlet PARADS 2B SosTHRSHRRE B 1bivak uppet eBfe 1S ast as

to treat or to prevent diseases of the ey
highRisahamabet apirtad upgpe ntlge amiche Um,veltimveacdgermtenkh; imtd ed viobume for
m.nes,, anti anti bacteri al

notdig g sl R At et B G RLedAF eE COre lotver extends
awa@%fntth@tm&%mﬁmnl Ahh henge BEiweeR Y %egéo iaigg?s d€&kds.

stabilizers, steroid and non- st
[0005ht i (Dtthf:t @b]mad; cadymm@mmd apgightogsrod shespresent iveaia will become
anti tes fibrinolyti . heurgprotective drugs,
appaéq,pé it 56( ? lgk lél the & from,tgfz If%{fqvggg wg%aé]&l detailed desctiption.
mydriatics; motics; vasoconstrictors; vasodilators,
anti cl otti ng BREM BESERIPTRIE OF AYE BEAWIRGsSense
agents, imunonodul atory agents, carbonic anhydrase
i nhibitors, integhn antabonistsl; cycl ooxygenase
[0008hhi Hiigwrd,is YE@EViag bhgperition of ain inhtnm&ilkmrfes&lalapparatus

ent vi.t.am ns, enents and the |ike.
(00081 iTRgwt 215 R dgwing alE |°é‘§§r 1Beludng eRUeRsi®WS]  agent s
[001‘)? at P‘-? fe 4564 vERichlr 8 sl dal FlaGadiaN @i | &Eﬁ)r wg'?ﬁatH@ L& partition
ant hi st am nes i ncl ude but are not |n1 e
incogohragthamyemivnazol i ne, astem zol e, azat adi ne,

ela tine, bronphenlran1ne bucli zi ne, buhmam d
0013, b Hepra iing vertigal opess Seghion of @seepsdisabod inet of @ radzalrﬂpw reactor
th%%!gypaﬁﬁh&ﬂghne ci metidine, ciproxifam clenmastine,
enpropit, clozapine, cyclizine, cyproheptadine,
[0012E s brrygmb Srinad aftbaBmetest|aaspartibldi i@, around an inner inlet partition of a
dexbr onpheni ram ne, dexchl or pherniram ne,
radis} floWd @It ani ne, doxyl ani ne, di menhydhnat e,
di met hi ndene, di phenhydram ne, diphenyl pyrali ne,
doxyl am ne, ebasti ne, ef leti#izine, emedastine,
epi nasti ne, fanotidi ne, fexofenadine, hydroxyzine,
i npent am ne, i odoam nopotenti di ne, iodophenpropit,
ketotifen, |evocabastine, |evoceterizine, |oratadine,
necI|Z|ne nepyran1ne neqU|taZ|ne nethd|Ia2|ne

L T e g,

o, e o
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filmcoextrusion and the like. It is preferred that
the blister bow is transparent to the degree
wome@essrey to permt visual inspection, treatneCE/USENTH073054
steam UV sterilization and the Iike. The anount of
t he pharnmaceuti cal agent absorbed by any blister bow
is nmeasured by treating the blister bow (or a known
anmount of the material that may be forned in a blister
[0018bwi ) Figiuetd showsthe isorof gdertvained ergtha akpawinsamount of a

ceutj cal ent or its phar ceutrc
o011 JREBeY S AEMRRL § paichahan GELRE b oF L apBpp it the
loquR%x%ﬁﬁfg%@lwﬁﬁtaﬁﬂ bhy A6RHE ?al@llcleq\é!eﬁgor?vélgﬁlgt A of
t he pharaceuti cal agent to Contact the blister bow
[00150r aFiperci8ad aokrtichhaostseetidrhefrthe egprardtenpberainuthe loowers extend
el eyate ratures. The anount of the
out @1% EP?IE‘QFC rﬁi‘}@ﬂ?“%\@%‘?bed into the blister bow
(or unfornmed material) is nmeasured by HPLC anal ysis of
the sol uti opE EDSDESOR EMETON OPNAIEREeENIT$GN agent,
before the treatnent and after such treatnent. The
preferred materials absorb pharnaceutical agents
[0016¢:t weh pretidonex BBy itntdab dow ©s¢tonysrherepr eftdysilfloys down an annular
3% nost refer ably bet wee

regiclp 3] TSR3t RO o BN O BT S 9P G e gHfe: creened

partl'ﬂiﬁh e hieh defiRAhCARIPE bell @%%ah%l@f‘e@é?l%ﬁ d8fusneol ﬁ(ﬁlﬁm%ra granular
l'ens and its packagi ng sol'ution, provided such

sohdnrwt ﬁulrialllsslahje efgag, tﬁlewalasmssptheqxartrtmns emd catalpso\ped, r¥mging with the
err at fo mthe blister bow. are L

cataf§ T GHEERE Py LEHCHR T URL B I S BEASLS e Catalyst in with

screGRWARkY IR Ie8s 1695 Ui HhdOTe PALHERHaRicts Qé’edSPQJlééasYlfﬁ%ently small to

Advanced Pol ymers under the tradenanme UDEL(r)
prevé@AStaNstrhatices froBopadsding, but ﬂwdlommﬁ_:(ub)ecRGCBM(j@gmm creating dead

Nunmper 25839-81 e rred,. UDEL i s a brand of
spacB P SEITRoRS 61y il (B BRUSST RS ALDEG peronon and
corrdsEoM efeatitg Bolef aPATw F&Qatg t Pﬁi—o&tr) R-5000 is a

brand of pol ysul fone sold vay that has a gl ass
[001f7] ansTlter appamgIygen atsu |be amﬁidmnbmtforzﬁﬁom@rg Acvostieent from the fluid

SF is al so useful

flowhig &% g0 0GP REsn Thadnal gqéargsapprrawg MgThe adsorbent i
a

o FRELEA 0, 00t 88y et IAOLLDBEL B e gt e

partinbmuwkile fDhiddlovior ardthe gfarmddryndsdrbanclipalppamns dfidhwi prgseat

| ass tran i.tion tenperature of about 180 0OC to about
mve% ‘é@“ﬁ?‘é &orithedoenyyd. oral thedipgeiion QY gy ity dloweplsolid through

n
e FESRE A ABLSEL b3 AL BAB BRI B R o
and wpveaté neenia réfeteane (A chlmdrelatibe folth8 didetdhn of drdvéy has a

| ass_transition tenperature of about 229 QC ( as
IOOIghr c (ihsreotittisgphexptngradiabiley agagrass provples fprgenethod of
PP AT LY BORRUS, SRR S pcion s
shovanindifyre GewhéralthdSineerdtionds dﬂﬂﬁbed Réative aslthe amet [Litm 10 with one
HPB3144 are particularly preferred. For purposes
of the gpertyres4h Pﬂgﬁ loyver $heovgring sherapsridicta0ohhe Wer’%otfms a lgfeth, L,

and &t&%@ trﬂt? lﬂ%ﬁaﬁear&?%] ¥a§rrtlonsar att ah g &&ﬁ%}agﬁ tlg‘éoi-lrurgﬁe[g%O The

I's aval ass ransr erature m
louveradOopibjat® dntbyhe?lplzdtlﬂl ré@&ion drﬁ‘atd&ﬁlitﬁ&% of ©.*§ih@), \ﬂn%-'x_tends
tenmperature (ASTM D 1525, SO 306, A2LA Accredited).
downgyarH alsingdhedisecsian ob terralgbpasiitiomtoradisieneed iseb@idime apertures have
pellets into an injection nolding machine. A
reci procating screw i nputs heat and shear in the
pellets and nelts them The pelt is then injected in a
nol d using either cold or hot “runner s (in an
alternative nethod a piston is used, and in yet
anot her nmethod a partially opened mol d may be filled
and coined into its final shape by closing the nold).
The plastrc wi | | fiII a cavrty of desrgn and shape

. I T L oy o
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cover, wherein said blister bow conprises a materi al
that absorbs | ess than about 16 % of said
wW@b@saeut i cal agents, with the proviso that BEEUS2007/073054
material of the blister bowl is not essentially a
perfl uoropol ymer. As used herein the terns
phar maceuti cal agents, ophthalmc |ens and blister
bow all have their afore nentioned neani ngs and
a loyerddge 140} anért@%buvarh baveey lmvvF:c odger 70, mbareshe lopverdawsr edge 70

h | | ist. bow .
exBiE R Ly he Srdhie e el alePes aRbbttifhnde t r om
[00B9hespyfn dée ﬁﬁ‘fﬂﬁﬁﬁﬁro@éss 0 1l YU RefsBiid fiRD theStiddRERion space,

co-extruded polymer filmthat can be sealedto the top
and semé atde obhdshtéovto up ste theyaud volmmercdeated et eamthainlet partition 10 and

the IREF a5 Py Witk ifiog ob BUtta e K8 FEREGUPTG BB LIRSt is
alloWeéSto Al thrbY thlé@nlet%%@g(ug%7ﬂ&z§rdlr%5t§ e 138 bf Mﬁzst éesults in

, 471 ; 5,908, 527; 5, 656, 362; 653, 844
s1gnﬁ1caﬁ05a®81'gs anbiatalstas metrefrtb@ylosmgmﬁcmmt:mis imya peefobrueneinery. The

N t e r Asusdhereln i nn | ayer of |
soilife iRt b spSuo i e pidydit v irmiahegprigee is at o
helgghﬁ)d%g\fﬁe lgyvep%% ot B 1ber® aqlﬁﬁﬂce%%mehfbglttﬁ@?ﬁée of repose, ¢,

[1ster bow de froma polysulfone nateri
of t@cgnhnutrwataeyscdﬂleraegﬂewif tdpose, ldasigmatEbpthe qewdendo, liay property of

avin er of pol ysul fone which is heat
Partg?@]étee%haa \W ﬁahpgﬂﬁw@;@gw#@ ¥tto 8 8“%%‘{4 SpEfpes agonical pile will
B S R e S R S o
anglt (Df tdpese:J Eﬁhe Iangis tis tebayeak to phediyd prdperées (of II&z miekdl, sukhAREpjrticle
esive (gl of ol br and éol d by Henkel) al um num
Slzefas‘ii haggrisgpips an H sositirisnngf BisEon R dRE Sor
'y e

(00308 P DK O BRrap Ot A CHORE afrfike Racf¥ELHhove he louver
lowaredg¢ isfdetnmired anadrdingad tHetegtiaticn, seflledst o the bow to

t he outernost |ayer polycarbonate co-polyner (i.e.

LEXAN) adhesive (i.e.dLiofein@range3ol d by Henkel)

al um num foi|l adhesive, and pol yet hyl ene napt hol ate or
wheROL, YsRH@ Mé&%fftﬁ’@ﬁ)uvg b ‘?snthE Qﬁgl@ Bﬁtlgﬁ‘vemeﬁ‘teb@&?\@acy from the inlet

conprisin harmaceut i cal agents are packaged
partigiquemdsp sohadnighnef repesk fasthe gtanokar eolid The lengtf éfahetbuver, L, is the

utions se solut ons are generically known as
lengiaflewa@tlwpgb P 2 heslower aipehertdp e lst pdseR K0 pegwin to the
are
lowt B8k T e St PRI R B el ORI Y08l on are
[0021ht erThal angtehd, Oais bewweaatl @ and 40 degrees fabrh fieseeraei and piefably is

blister bomﬂs and covers over tine. This | oss of water
betwggm bp and 3x Aegtpest with aduere praferradhangte hstweenpkd andds degrees. The
anePIAIAATTE S FERRR 0 3o, IRERLSe KA ALy oo
the isldt fBcadalie surfacdbf it ded bbghsulweslidekpeisd daderie Buver, as the
material that inhibited the diffusion of water vapor.
“Hﬁ¢h@§mﬁ%éé0¢%n%¥%mﬁvfthe followi ng invention. The
[OOZQEh {ha ecﬁlﬂgie%nééqugezlﬁg}/gg béiisecr}ﬁ?@n\'\éocné@rmggﬁkﬁglgn?the granular solid
as thakelieflows gircugddl the ta@fardwwlt 1RO BRE RRAd that BRUPPEIMAE fouRe
surface and an outer surface wherein said [ens
preff@aiﬁv acefi arﬁgee@m grglecthan Wﬁ%é’@ louvess lewernin they appasdisorilhs uppermost
louve LRSrgfe}ab Iy %hou d’%e o:lf?ern%ggaé arz grl\ligde F:a)glg\%?ﬁ(? Z&etﬁglf:%?%egree \%1(? 20
degrédie prOV|so that the naterlal of the lens contacting
surface is not essentially a, perfluoropolynmer. As used
herei n, ophthal mc |ens, pha?naceutlcal agents, blister
bow , and materi al that absorbs |ess than about 16 %
of said pharnmaceutical agents all have their
aforenentioned meani ngs and preferred ranges. The term
Iens contactlng surface refers to the portlon of the

- . 1. i e
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two different alicyclic nononers. Fig. 2 illustrates a
cross sectional view of the | ens contacting surface Vi
wa@pwsiotr128ur roundi ng flange 18. Fig. 3 ill ustrap@yus2007/073054
perspective view of the outer surface 14 . Fig. 4
illustrates a perspective crosssectional view of outer
surface 14 with internal channel 20. Fig. 5
illustrates outer surface 14 with | ens contacting
[00231ir f ablee apiertires 0 tcew b ruod ihntesr oradan bh alotsdiavia@. a gemetatlg horizontal

AR LT N TR T A
aperfROIARGL el BN fRGE thkdo@nd | GITABOEY Reistdnad 9€del&nliSed by equation
covered and interlocked with the internal channel 20

1. Folrtbe¢ base o€ aib eplirmentvitbfa nohestriaiphe lnweo ndges thel lbwet edat ecfetence is the
I Fig“ 6. In ihis enbodi nent the annular ring, 26 which
owgssPojakongpthg dayeradee Phike 2pFTHPn the blister bow is
[()02!4?Cat Bbng @Hﬁ)h@iﬂ%ﬁ[,rﬂéjﬁqb% 3ble2R98 128 yidhl SUhe infet partition 10, or in
iTlustrates |l ens contacting surface 22, Its
the g ofouradiahgpatiogniyelod8era 3t eacinal¢ dre inlenpprion F),@uf@nBa ring that is
il lugstrates. a rspective cross sectional view of
afflxgglt% eéﬁtl?%&gl etWHIOPﬂSé‘InH SPChlouysr S0 cgpers ypdurality of apertures
r | . .
20 T R 0o b PRon R Sl D} Y P ohiFonta
oriethgarre 9 . Figure 10, illustrates another enbodi nent.
n cont aéti ng, surface 32 i s snapped onto a

L . .
lﬂﬂzéibstlaﬁpp FY gmidamant. thedoigiers Hhdq pefrexiend dheswiddeof the inlet
parti@neﬂ, t EEesdb AGke % %?mﬁ%ﬁﬁ&tihagdéém&ﬁ?&ls 32% sﬁlg% in Figure 2.

shown). I'n this enbodi nent surrounding. In this
The &ovvediharaside edges 8pr aidahe extetdiais d0ansenddrina diel side edges 80 of the

surface 32 is made froma different naterial from

louvgrs HQ4p the igleypargion tHeeftesiue)p forging  shrand pyes e apgyturse20.

ouGFE X AN CLA0E, B PSHL G RLSERP g Bk 0 e st

withithks eatilysralighosg]) betwednube figebatd auér sutfatecfdrnmgtaW@hifdrical structure.
manuf act ured by Ar bur , Ferromati k, Elektra,

. burg Gbh, . . :
Depengiipg on ggged finircbarapisrigéng; the dpnes syiéscg|car berpisrialst partition, with
u u .
re S % LS00, OGS TR R DA e e i
partition ahd thetifidt Suifdve cambe tHel cutlet patified. IChiaR@rieti@ntphtevasd dictate
i ncluded. This exanple does not limt the invention

the chpisg ingludenbuirire aefilimite touGg dlow materpfithotuigs ngluding whatlagr the
1 ) . . | '
i Rl 20O RS BRI 9E8E o e SRRLAU U FRSEP gpmicas
withfir the fluid, agwehas tepyRpdtine khardewavde fluid) @seertied] kads-sédtdn of a
deened to be within the scope of this invention.

radigE{aNPEEOrTiR shqvo inghigwg Japbewvhapitehsirigeeisybetnl¢iegition 10 and

e i BHAG MU RO ARG R P R ol rigfiop 10 0 e
cataldifTd wsQoNh B9 re30@r Untht phitikkaeehBosleslahydTid Bulds 30 Ytend into

and 0. 2% pol yacrylic acid sodiumsalt Exanple 1
the pptisiraietention velunpawkth desslower edgo) 70faf temlouners exteading below the

' n utions. of., ketotifen f rate i n packing . .

e T AP R BE OB S G s OB BLE JelsePEE fy hining

catalg@ paFiRles Wiltethd 8érdershaVmili@lds s(RH kS pRielhEdssHes 08B6lid granular
anounts of ketotifen are shown in are listed in Table

partigles fypmghe partiflgretentien wame,ofr cRehavte f ssreentess logeered nystem similar

sol uti gn. preparati an but the data.reports t.h
to thg el pp iR B RPeD bodhiind A BTS2 irscig e gugle
partidWM 00 Rds @pkrakiSs (B @Tmell kigh@H, dnd Wikt fhe bheREE 1 BMre BT Qed by
smal | pieces and placed in glass vials with 2.85 nml _
of ketotifen fumarate solution. The vials were closed
with Teflon coated butyl stoppers and heated at 124 0C
for 18 mnutes. The solutions were extracted and
tested by HPLC to determ ne the concentration of
ketotifen (% as conpared to control vials wthout
added blister material that were sterilized with the

. a o —— A rm ™ A R 17N ST NN 70 R IAPSEI™ A PNTI N\ FA™ 7N AR IS
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enhancing: 1) the effect of glucose on insulin release
fromisolated rat and human pancreatic islets, and 2)

w0 b@sgluense i nduction of pancreatic islet gl UPGRUBNEB073054
inisolated cultured rat islets (e.g. Mtschinsky,
F.M et al., D abetes, 2006, 55:1, and ("d ucoki nase
and @ ycem c D sease, from Basics to Novel
Ther apeuti cs", published by Karger, 2004; F. M

louvm g@hhﬁgakgﬁndm@a NDwnwpsHes oon m@dghe pa@h;le Btengipn volume. In one

8 | di. abet st udi
variglie, Bfhilet P G ol Fatis T A g iy D g goreened holes sived

sufficRStly R Bt & pleReitlthdpdsigR T @ataB RN AAE Buldt YGRGRM 30 have a lower edge
synthesi s and reduce hepatic glucose production in

140 padhan epper edgd Eivp whtrgdhespper epga 136k bifjxedite dmlquﬂatsmmtlon 100

oA it i UGG 00 P8 EVieh 0o FBREAEE SEGRRr e Sxichds toa
distdob BBlowRE ) wesOd de Yob heZouflc PRI byStHE Risthct, REasQRERRI above,

mouse, db/db nmouse and Zucker in acute single-dose
whest thdl@yenhi) exteuls of freaigladl fromrthe verdidaltand thy gremgar solid has an

anglg o Fengicrdo B eRAlE phe duledperepur i & Pfven dB dRphes b esrees
withd YefMed o 1%%@§%enf15‘a€%x@§§érﬂs35t&§bﬂ%¥efh Talﬂ%fe%leﬂ%'w?gemost outlet
schi ns .

publ i shed by Kar ger y and
louvikh iHusorhe lEdseen IGtegres, and 20 BERe878 as wel | as Fyfe,

C. et al, D abetolq 2007, 50: 1277)
10028 o offirislorat JARaPEh FAFG o S tisbionGh Pliggouer cdge preferably
extefidy ﬂoda' (ﬁg’cgﬁde%eﬁfv\fl {}1%5}8\3661‘ € Bf Qﬁ'o%tlé‘t:}ﬁamllo ﬁlu% g?%atér%ﬁﬁl the
I'l diabetes. For |nstanc§ in a ay study 1 n ob/ob
distarice he lawe edgoeloif frselealmuveratxoamds bploomvbel lawee edgeeofahe inlet partition
rgﬁucose profile while show ng conparabl e
aPCTRREi hyper gl ycemi ¢ effects in oral glucose tol erance
sts f. L
[0028FS! mﬁle&ﬂbepr%&ggg t@(_)%ggﬁ%‘ﬂt 810 é)faéi%ah %Ma&ﬁ Eﬁaér%gvfﬁltllpn is also
applmable&n @egactar, @ aclborbe, whéfém/\fhe knlst paﬂtyuoraargll auclokparesen are

act i ator vented the devel opnent of hyperglycem a
subsfaptigh %Par?%%d’i%'@r YHEEEHi ce which were gl ucose

0029 tol Esent B9 eftidil prbiiducsd

00 oo e D R P ThC B bR ORE Mt i Bdimen:

is a galdmd: flse reactatgitlotheiimesprritia@l ogihe dasde dsfaher@nuoe Thedshleapartition
the end of t&e study relative to the caontrol group

10 frmy w@&tﬁwaa% yHedrega), stpiatre mnddhglouvers dthasadisrased b a spiral
arran%t SC | nslﬁcsﬁgn%c}%fﬁ‘agm (%n %12 %ﬁglc%etgﬁﬂ%‘:(lolg&gg%e JF M inlet
parti8i60 - hedpuveS AR Yk e@fto HHEnhé‘d\ﬁﬁNﬂfl(ﬂ\l(I@ﬁGVﬁld hma spiral manner around

accordance with gne aspect of the invention, compounds
the igpes paﬁawdé)dfvlrf‘éwwgngﬁ@f Jesliation 440 Deipepnd Arearee: gnd 10 degrees,

o R FIAEH N O B 0 LIS o 1,

or cdmaioﬁ’fpi)@é yulthsle sesding, withithd BRaf aboing adjngtedtiver 30Mbund around
to the atomjm ning said heteroaryl group to ; R4
the lnl§t parttipny HQ.z- ( CH2) m PO( OR7) (OR8), or

[003‘)% g::%ﬂ%%ié %EE@?’&F %I%D)Cﬁs‘j Ezgs for a variable angle, 6, of the louvers with

respect €Ak et fariZion (0. RQe GIRDE Bﬂa@theCIf)uver 30 forms with respect to the inlet
-(CH2) nZ- (CH2) m POCRY9) R10; R7 and R are the sanme or

partigip 1@ eath ppﬁﬁ@llar éary m@p@m@mdpyms;@ ogb@f ﬁhecrmmrdmbg partition
o _are. t.he nt . and

10. P43 ris d)é%lglﬁgae htaﬁhe ggperg}ogaanﬁ}e brﬁ tgf: Qvﬁlles‘glpgﬂvm{l% @F 5 eﬁK}?St glope of a

louvaei(ﬁérptﬂiéﬁlet%hgntlﬁﬁi Qlidaswedd KYin lodBYpdiftiold rQlkyiveay tllﬂseuppermost
optionally substituted; additionall y, R7 and R can

cyclized into a ring S|n1IarIy, R and RO can be
cyclized into a ring where q6i 1-3 or where q = 1-3 .
simlarly, RO and Rio can be cyclized into a ring
where g = 1-3 r where q = 1-3 Z is selected froma
bond, al kyl ene and al kenyl ene, each of which may be
optlonally substltuted (e g. hydroxy, alkoxy,

o o o o, o o
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atons; Ri3 is selected fromhalo, nitro, am no, cyano,

met hyl , trifluoronethyl, hydroxy, nethoxy,
W@ edoBlouedet hoxy, nethylthio, methylsul finyl BEEUS2007/073054

met hyl sul fonyl; T is selected fromaryl and

heteroaryl, each of which may be optionally

substituted; Y is R3-(CH2)S-, or is absent; where R3

is aryl or heteroar each of which may be optionally
louvey Y having J@eger angles. 6%/19 angles¢an lgﬁrease@rgblﬁéy @rphre mgesfase ence and

remzpm %E thgl% orwr% @grf‘g% S tP% }Ig'%l %9 honulé)ln,g g ls% ?rﬁg tforQLe design

hav1f1g) bﬁélbla[nbre)sp)rﬂl 18uveys, viitdre BE EasBF & sRRS s%hﬁbl'oﬁv& 30Sthé louver 30
and R2 is a cycloalkyl preferably cyclopentyl or

has ayieitihexglt thapts srall, sncath @ﬂglﬁ ot thellgwiveg O uupcrwcﬁhwab each spiral

iR ] DB TR LS SR B 12682 %0 s,

[0031 1 I aWAPRMAADE theSirbRRY B eltindithe @h 85 @RleYa fluid inlet at the top of
tetrahydropyran; Y is aryl or heteroaryl or is absent,

the reaqtéd fonfacditgimeftbe dowywandylow ofbgrengarsodid pbtticlashie thel particle
still nore preferably R4 is
reteT@Q?’)oH‘ =(CH2) m PO(OR7) (OR8) wherein Z is alkylene or
[OOSQﬁ kenAﬁll&H@r’ embo@h%éh? g EHE 1Hvén§109 mc%}ﬂo?oz?tgsoﬁ_‘ll[@ V?#%S?Q@Shgmjl in Figure
6. TIR: mtee veImHSBI ard?ﬁspcsed-bmﬂleahﬂcypamamd 1(Ronithe ghsorideadnidydway from

e TSk MR 3 BEELSL AT LABROL R LS 3L 6t s

dge FroOhd ate affixelth the et Parlilidi o With hIHER vAnd 16vEXkdges 170 aff
% [0011] Pregferred grrbog?arrents of Y-X-CO VV\,her!élvn s ixed

beloW—the lqwrlr edgs 1 Wuef the epentatesionrthe Hﬂiettpartlt(oa)IO( Tohe ﬁ)glauﬁjthe inlet
Q Preferr deMmd
vanes 4 EVW?HE%H%@O thi el partiign W#Waert 50 dﬁ(géseSaﬂﬁ’a %Pfdfgrees The

mlet[\Qgés:sﬂSOPd'aﬁfh@H §dar¢e%pefi¢ ghﬁueﬁs Ynca%o%% bﬁﬁ!‘?x%( ﬁhﬂe&o a louvered

X-3 include, but are not Mimted t
shapp @ﬁddéﬂ Rr exteded dcresbopliursiny of infet }(pextm or/\dnamadcd shape where each
4 include, but are not limted to:[0015] Preferred
”ﬂaéﬁﬁ%ﬂFﬁﬁﬁﬁgugﬁv?mk CcO- mherein X = X-5 include, but
e
[OOS@I orIIH% r?%tgﬂngﬁ%rr?b%dlrﬁérﬁ eéaﬁr?tui %;lﬁlseg \%ﬁg&%lpﬁg%m 10 havmg
apertnmsdao defiobdidereilnuind an @uﬂﬁtpal'tltmnt 190 Haoing (apgrtrey (letﬂne(i lﬂ)erem

( and ( [ 017] . Preferred enpodi nents of Y-X-CO
Whew\%f s a Upaftifion digEne ppgrtig FER Yfﬂwfne efwsen (fyg partitions

for h\(R}: elrrl ea gﬁgulﬁlg%?h[éio ?%(givhgﬁ%&g{l 1t[nf'égr éﬂr?gttg? | 15 2 e%;pey e(féecf@o and a

lowdr @83:9] 10PAecetioredf taideli preiticn 8 of YheXafp@ratuhefrtRis km¥odiment is
X-9 include, but are not limted to: (ab). a

showrydogure/a bt @PapHURERYOBPriSER destiens lﬂleam?rd%dw evélere each

oo R F ERER) YO Sl TP B LEIE e 0w

to thERdDbtAdart FICOVVOREAECTEGRSI ddAEHGIRE} Bdge OB 19 i xE AWIINE i€D partition 10 at
[000%% Thi s invention relates to the field of fluid
the Ioweriqdgr & 1@ ohiha dpletapgrivs 24n 2nghpdends away fiontbaparticlefgtention
| t t
volu{nﬁ %E%t%lag%g?rgqq% te'églett@%e% W@%grcé Qﬁ(gkg h%&és zn}d tﬁ{: fouver €L upper, edge 60

exterdsas a -distanse ") abdws the a;ﬁe@@t@ézl]lppﬁr wedgtel %%ct@ﬁ&gﬁf) equation (1) above,
processes use radial flow reactors to provide for

Wheréémsm lepgth Wk 1¢ lauyer.fl i§ thinngle helouyer pHendsamiay fipsy dieliylet
Q ich the fluid

pmnﬁ&y%%a%tgﬂ%o gEQﬁ¥&k§ FQEE#%QLMEQ%%@SeS cover a range
of processes, |nclud|ng hydrocarbon conversion, gas
treatment, and adsorption for separation. [0003]
Radi al flow reactors are constructed such that the
reactor has an annul ar structure and that there are
annul ar distribution and collection devices. The
devices for distribution and collection incorporate
sonme type of screened surface. The screened surface is
for holdlng catalyst beds |n place and for ai di ng |n

Y Y a1
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to prevent the loss of solid catalyst particles while

allowing fluid to flow through the bed. Solid catal yst
w@aoositi2es are added at the top, and flow t hr oRghU$1967/073054

apparatus and renoved at the bottom while passing

t hrough a screened-in enclosure that permts the flow

of fluid over the catalyst. The screen is preferably

constructed of a non-reactive material, but in reality
[003dihe slorasetteniateeambhndimenjods apees e tsidsredgés: andythe louvers 30 have

side Glbdsod R ThT e it PGt o S s Ry e aftixed to
the 18864 st eagés@l abhd'BieRlcAbi¥AE s thd FaESbMMvbL the dnIPEFhr@ih and the

sized to have apertures sufficiently small that the
louvessr Eadi ex¢ensamniotiffixad ¢o ahapauighe side edggno tlosathie splecgap datween the
i isP%F cqrroslon nmeshes or s re?nﬁg¥sed to hold .
OuvER @% (PN S gdengensgpvife 8 Tyher piegps fop preyenting catalyst
front §AGIERLBOAHAE AiRra reactor bed. Corrosion can plug
apertures to a screen or nesh, creating dead vol unes
[003&fher €THd loirckrsl3@ prafiatiblyleatend @ony freimthe drdet mktstoonciOe@tae angle

| arger. apertures where the catal yst particles can then
betvgcp, 1P gioey anch desfeapyith b aW R PIIEPieH@NEle pELNeRR ] Stlserees and 35

degre@S in bidef 3G AQEERS floRCSRRS Fﬂ%ﬁulﬁpgl -thrmgﬁ tHef @9&9&@ it is
unaccept abl e | osses of catalfyst, and I ncreases costs

preforeshthstehofippdmmostdeaver 0 astnd dony fromethe irétepaptition 10 at an angle
catagyst.[oggg] The design of reactors to overcone

betwegp d degtepppd £9 gp&eSan save significantly on downtine

[00367" ' £ORAthIn il AbSMChOFPHY erfh k! the #li G balRidh 100 can
significant portion of the cost of processing

compyistt @egnbbaertufsIVIRR N Gfe sThien Ihhb/EpenlidgN s[IRQm}y Amall to prevent the
solutjon to the above problemis to design a catal yst

passpgq Arihe eplidgspaHa RAgH & 3¢ {lpwing thioyeh heappaget. kgn

SR el PRSP S BSa  uft M) ok g so0 o

showihin Fipwerst whoreirstha rinlagyatitadrl B0 Eamiprisep paarturas@lefined therein and has
ranul ar solid., The apparatus conprises an inlet

g ) )
louvprs 30 affigse tRks et Rprtition 18t thedowen eslge Rfthgaalet pertugsg, and
j ut | e j 1] [ es f
whellh U@ bR CIQORBIE OB DR ARAREUL ARG Jquygrs 130
affixednd thieionrist phefitionel 0 at cheulioeref edgethudltich mgleaagttaras| Arthis
solid. The apparatus further caqonprises at |east one

embpgimept, (s IPBY<rs W38 exkradioyivad fiog ihe sritickiistenbory olipe.
i . ! g
0037 TR B PSSO, SRRl AS AT L8018 Ghien

desigmihet is ppevitile naddrahip inearién Bahé thefofebhipaSBhpd sebii@id @R pyramidal
the inlet aperture. The |ouver has an upper edge and a__
shappésetiontitgs covgtnettheiniel ppertpe?q. wrherdin hegpnigphsetiensgie affixed to
. .. t . r. i . .
e 55 B9 R 8L UGT oIBR8 By o, nd
the 1bweivelze BPPRIcofidGectich exterldaRSb aalistiticgDeRSv thB@owdt edke of the
aperture_ugfer e%%e and the | ouver |ower edge extends
aperfugg, @s flersribes ahpwesBthhenndxi gf thieingention. upiardds te dirsetéan
I .as the inlet aperture | ower edge. The |ouver
Opmgggé%%%%%may fromthe inlet partition at an angle
[003BPt WaBtichalthe GHiRBfi@Hlidn SSand@On&RSo thORUVdrs BrikpdRBi ikdirecting
advant ages and applications of the present invention
gas flgw,|ang dedres capphviang totthe pigversioniaf splédiparticle spillage thfeughapertures

.. the f.ollow ng . draw.ngs and det ail descriptiqn. BRI EF
it Ml PG ot g Bt REw o Do g R harles. 3R biflel e
affix€d @\MhBan&drside BOhE1QNVeR, addpiofceiubR@hiiilly RRpdn@iculd?E from the

apparatus; [0009] Figure 2 is a drawi ng of a | ouvér

i ncludi ng the extensions; [0010] Figure 3 is a

vertical cross section of a tadial flow reactor with

the inlet partition incorporating the invention;

[0011] Figure 4 is a vertical cross section of a

second enbodi nent of a radial flow reactor with

catal yst contai nnent; [0012] Figure 5 is an enbodi nent

L




extends to at |east the aperture | ower edge 110, al ong

the inlet partition. [0019] During the filling process
w@Roosler2ozactor, the solid fills the particl e PE/EIDTON3054

space, and sone of the solids flow up into the void

vol une created between the inlet partition 10 and the

| ouvers 30. The backfilling of this volune can create

a loss of catalyst if the catalyst is allowed to flow
IOUVterﬁrlowgthe ghﬂestreﬁmebutaqbew thedower. edaw of theriguwerse Prafersblyf the baffles

sults i n_significant t al
are (g ﬁ%osg 019 h}be QUNers gt ag[?ﬂs*t% (,Rﬁw%agslp? Wﬁ 8? %q@lﬁﬁ/ }Srom tﬁe louver
uppér@ddoB & the 1dRRr BRek kil A%ltﬁﬁﬁ%{ Yatrlek REPHOdeD Qo the inlet partition,
aperture 20 i s avoi d if the Tower edge of the
whezgide battles iog tla inket haitigiht ares gionbd bérpadrthe ngle'ensfand helow the inlet
| ouver a di stance determined b he an
aperlugﬁ%ggt ea%gve g}e Rqs‘glo&%ff §1|€ rﬁélll(s COfftaet tﬁl& p@etoqamtlon The
bafflcSRATK: infi® %bﬂi‘%@h &di b%%%ﬁ@raﬁ B@B@dveﬁﬁe lowRer BdRY GHRRE ros(w&}% The
particul ate solids. en bul'k particles are poured
bafflentcan further inzhide alscrsam pasmoned abowi thalsugfadeef whd datdl yat figr
d.ang t he a?ﬁJe bet &Wg edge of the pile and the
rediBPYOES| Jpﬁ 8“?§“ wn as the angle of repose.
[00307€ 2RGiR thSinkEktRinGfhs bOerPi &l witd ARG A ﬁx%sé?xftl tclaﬁmdered the
material, such as particle size and shape, g
prefemet] d:rhbsodlmelfltfs,l icisentbe ahddrstoad thanthefintdnaom a;rrtqt dnhe&d to the disclosed
g 020 referabl t he di st.ance, ég hei ght, of the
emb 8 'i ERC SR T e egyyalentcarrangements
uation, as follows: d =
mch‘i’&ﬁ%@fﬂﬁ&&f& 5%8 5gh§gp%g%&eaaﬁ%s the | ength of the
| ouver, g is the angle the |ouver extends away from
t he inlet partition, and f is the angle of repose for
the granular solid. The length of the louver, L, is
the length fromthe upper edge 60 of the | ouver
attached to the inlet partition 10 spanning to the
| ower edge 70 of the |ouver extending into the
particle retention volune. [0021] The angle 40, q, is
bet ween 10 and 50 degrees fromthe vertical and
preferably is between 15 and 35 degrees, with a nore
preferred angl e between 15 and 25 degrees. The angle
of the |ouver is preferably chosen to provide the sane
or greater contact area between the inlet gas and the
surface of the bed of granular solid exposed under the
| ouver, as the surface area of a screened aperture.
[ 0022] The angle 40 of the louvers 30 is chosen to
m nim ze hol dup of the granular solid as the solid
flows through the apparatus. It has been found that
t he uppernost | ouver preferably is of a steeper angle
than successive |louvers |lower in the apparatus. The
upper nost | ouver preferably should be oriented at an
angle fromvertical between 1 degree and 20
degrees. [ 0023] The apertures 20 can be round hol es, or
can be slots having a generally horizontal
orientation, or any size or shaped opening that fits
under the | ouver subject to having the aperture | ower
edge 110 above the |ouver |ower edge by a di stance as
determ ned by equation 1. For the case of an aperture
with a non-strai ght | ower edge, the | ower edge
reference is the | owest point along the | ower edge of
the aperture. [0024] In one enbodi ment, the |ouvers 30
extend the width of the inlet partition 10, or in the
case of a radial reactor, the Iouvers 30 encircle the
inlet partition 10, or forma ring that is affixed to
the cylindrical inlet partitfon 10 and each | ouver 30
covers a plurality of apertures 20. For |ong | ouvers,
the apertures 20 can be el ongated slots having a
general ly horizontal orientation. [0025] In another
enbodlnent t he Iouvers 30 do not extend t he mndth of

" . L e - 1. i T | o " e
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extends to a distance bel ow the | ower edge of the
outlet partition aperture greater than the distance
wo b@sioomer edge of the inlet |ouver extends beP@UUSINE7/073054
| oner edge of the inlet partition aperture. [0028]
VWhile the preferred enbodinent is for a radial flow
reactor, the invention is also applicable to a
reactor, or adsorber, wherein the inlet partition and
CLAIMS: et partltlon are substantially parallel planar
structures. [0029] The present invention provides for
nmany 0ssi bl.e One _such odinent.is a radial ..
1 g BERR S PERLAREngT Sen i PG R Rt Riehfingpising:
t han ifaGatition (1) havied apealitek {2MMefifed MER®n, vhere each aperture (20)
substantially cylindrical structure, and the | ouvers
30 aﬂ@s dileyersdge { H0d anpin wppesedgmgenent around t he

i nlet rtItJO t he pa nt| n vol u

of o5 Ruftnbtiiol TP b e ABhbice (2B Attt Wi, e Beipperture

I nner(1p@y Has tallORerldd g AAd Wh Bfbelr Bdge, aRd Wﬁkzreﬂﬁ'ﬂ@ %{letﬁiaﬁlx’tﬁﬁil (10) and
the inner partition 10 where the angle of declination

140 Bbe watdat partiod ¢ ifMase spacedio d¢bge e psiticksehtomveolnme for
Fi gur n conprise a single w nding
ar ourltf I$H%aﬁﬁW8%rE§F?PP$on 10, or can conprise

MUk et @n¥MneilHBer (W)t\klhérggadh' 1Bhter @50)HaY hAG ﬁer%ﬁ%@g@ and a
| ouver 30 wound around the inlet partition ﬁ . [00 Of

The dpwsemel(?ﬂ/)emd ba ltaivsoumpeovdgbdéO)‘ orattachedto thislinlet partition
angl e of ouvers to the inlet .
ot 10 B SRostuff ab @ik abeture RS Gk et ratorhS sl
r espagfentiéh VI8mkRp&E P Ak Eﬂlélé W‘bét@e@ﬁ“i‘ ’de%d@&l A9 dbgrees and the
vary with position down the |ength of e reactor
i nl etlopeerlowéredgd 070) Extends tpraefeesstrtbdlqweatdgdw(é 1Q)pgfeherigdt aperture
angl e he the small est providing the steepest slope of
a Iodg 30 on the inlet partition, with louvers 30 in
| operTiRODbhIaRR DS Eﬁﬁrﬁtl' Wierdif tﬁﬂ%u%@@\ﬂ/m'ge 1) RkteRls at least a
~ having larger angles. The angles can increase
distageaadubélby, thoaperiare lomer edgsd | bhoecaduhgrte thwi forratlat hat
angl e down the length of the inlet partition 10. This
Is also true for the dledigsin(daritagepne or nore spiral
| ouvers, where in the case of a single spiral |ouver
wherdd, 1sttﬁ€leh§tﬂ\b$ khe3Butt@so athé Mdlé Mle IGREE E30) @ﬁﬁen&ﬁaﬁ%&m the inlet
and the angle of the [ouver 30 increases with each
pamgpm (), anidrilistie angbuelfarepdre fomthe grapalar selidon 10 The

T apaPat a0 O CHim | B e R G faegn O s the

appakefﬂ@sl fgtBecohpHses 4 Bz!uﬂ)f @ittertshﬁls () @ﬁe&ﬂleeale@ @ﬁ%ﬁsﬁoﬁ @0) is affixed

facilitating the downward flow of granular solid
to onsapdeé of s lguver (88) pad thieahlet Iraemtetmﬁlﬁh vol ume. [0032]

Vafed T ABPURUNAT Finei gt o g nsToir A i1 BROYGREW 158 ol Partition
(100%1% rag)ﬁﬁ&m@nsthﬁﬁuwhﬁd thR A1k ToliPds {lﬁ» eRfnd Q,%ug@alesd,ggmfereme of

and away fromthe particle retention volune side.
the inlpf ptrtitkem@8). 150 have an upper edge 160 and a Iomer

edge 17 and a affl ed.to the |nl artition 10

ot T T dbpiins Of Shla e BUgRE on BT AR Eb U b BRI helical
shapecplﬁ’%{ferqgg)ethﬂijs@xngg, axtotlﬁd %Giﬁlié{-‘ﬁ:ﬁﬁtx&{‘go@ &nd HAV% Qa&tlih‘élﬂx&pangle

. The angle of the inlet vanes 1 respect to

bawtheoBﬂbg@e$wmhMngnm10 is between 10 degrees and 50

degrees. The inlet vanes 150 can have a variety of

configurations, including but not limted to a

| ouvered shape and can be extended across a plurality

of inlet apertures, or a rounded shape where each

inlet aperture has an inlet yane. [0033] In an

al ternate enbodi nent, the a éaratus conprises an inlet

partition 10 having apertures 20 defined therein, and

an outlet partition 100 having apertures defined

therein, where the inlet and outlet partition define a

partlcle retentlon volune betmeen the partltlons for
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shaped sections for covering the inlet apertures 20,

wherein the conical sections are affixed to the inlet
w@a0osio1i2zen 10 with the apex of the conic sectiPCI/US2007/073054

pointing in the upward direction, and the | ower edge

of the conic section extending to a distance bel ow the

| oner edge of the aperture, as described above hi the

context of this invention, ﬁmard is the direction

opﬁosT%a@ﬁWhliSt?f Clﬁ{lm(}Bﬂrefq@tt oARaraius ispdpdinkfew orstos faving an
)RR B WP B Bl RO R B LA RGO

surf&@| i habhile! ﬁwnl(hag)eiehhéme BuRPeutaees in the
partitions. e such nodification includes the

ad o"h tTlmwanpﬁrawfdeCé@m 4Twherbimfthe em)aaates lafafradaeldﬂqw.) r¢algr having an

ouver,s and t
innel SHEACE 41 bytel Sl ST s 00 B Rlef Bl R DACE Wl oveer
surfiidét arkAY Buildi®att IR GGIAR fiAEs thi %‘nﬂe@ Wuelcs. Preferably,
the baffles are di sposed on the louvers at a position
betweElre apsatuschi 90900 thetchrame é g Shwierantherrmgleobifer the inlet louvers

er ed to th u r ed ditionally,
GOERFapghgE i vafigudel e Rt Lusd Mt wher e ¢ e
babf | g fpak@ df %?Bf fRIdifnk QMo 3ReheRQR ke Lﬁﬁb@ﬁ{n&? H&tbuvers (30)
the louvers and below the inlet apertures, but above

are disposgrbati anj angleviham eetticel afbatwdear] degldedind @Atdagtess.t he

inl et partition.. The.haffles on_the inlet partition
w1 TRl at g O A h3S p e agin SRe e ahes (1501,

wheleOHY ﬁﬂ@t paﬁ'ﬂﬁ)nt@f)f h% Iﬁ\?t'iblé Shaé Hﬁd a gﬁ‘scdn'i’éj ﬁn@wﬁ@fe%ﬁ@ inlet vanes
posi ti oned above the ‘surface of e catalyst for

(150 bavesanr lmmt ¢¢@ (46 andevower ¢dge ( bﬁt)adrrylszt/hdnedle 1{1160%1}: lower edges

tlon has been, descr.i bed, w

<170§\?1&es§ﬂf? todhi ks ePB L0 URE FRi g el i top @bpgure lower

edgdsQ@1118, understood that the inventionis not limted to
the di scl osed enbodi nents, but it is intended to cover
various nodi fications and equi val ent arrangenents
i ncluded within the scope of the appended
claims. CLAIMS: 1. An apparatus for supporting a
granular solid in a cross-flow system conprising: an
inlet partition (10) having apertures (20) defined
therein, where each aperture (20) has a | ower edge (
110) and an upper edge; an outlet partition (100)
havi ng apertures (120) defined therein, where each
aperture (120) has a | ower edge and an upper edge, and
wherein the inlet partition (10) and the outl et
partition (120) are spaced to define a particle
retention volunme for holding a granular solid; and at
| east one inlet |ouver (30), where each | ouver (30)
has an upper edge (60) and a | ower edge (70), and the
| ouver upper edge (60) is attached to the inlet
partition (10) at a position above an inlet aperture
(20) and extends into the particle retention vol une
space at an angle, g, between 1 degrees and 85 degrees
and the | ouver |ower edge (70) extends to at |east the
| ower edge ( 110) of the inlet aperture (20). 2. The
apparatus of claim1 wherein the | ouver |ower edge
(70) extends at |east a distance, d, below the
aperture | ower edge ( 110) according to the fornmula: d
=L * sin(q) * tan(f), where L is the length of the
| ouver, g is the angle the |ouver (30) extends away
fromthe inlet partition (10), and f is the angle of
repose for the granular solid. 3. The apparatus of
claiml1 or 2 wherein the |oyvers have side edges (80),
and the apparatus further ¢ ﬁﬁrises a pair of
extensions (90), wherein each extension (90) is
affi xed to one edge of the |ouver (80) and the inlet
partition (10). 4. The apparatus of claiml1l or 2
mhereln the |nIet partltlon (10) and outlet partltlon
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