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present in an anmount ranging from about 1% to about
99.5% 5% to about 99.5% 9%to 99.5% 20%to about
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di ni t r osopent anet hyl enet et ram ne, sul fonyl hydrazi des,
azodi car bonam de, p-tol uenesul fonyl sem carbazi de,
WG2@hamplt et razol e, dii sopropyl hydrazodi car boxReCEHUS2006/009510

5- phenyl - 3, 6-di hydrol, 3, 4-oxadi azi n-2-one, and sodi um
coefficiemt O1933lr Indl-z‘l lifet 4rhndpiary paticthever e wbnatntretidsangdief 10 to 60

foam n ent sego s bl owi ng agent selected from
ng/mLtﬁ@‘:@F ‘é‘?l?tﬁ’ga Agar bon di oxi de and ni trogen.

In another enbodlnent the foam ng agent is a physica

bivawir e AG6 Ao dScFFeR et ﬁx@ rhte QHA BxtBABIRaGOMB LIS ABsBEptIRh were greatest
4 gent anes, hexanes, hept anes, benzene, tol uene,
unaer

sted bonditiensh dive presencstind compositine of faodclabrspisd biofh tha sate and
extent {)F{ac g{rug ]aﬁ %P&n\ﬁ%en adzmlg is e?el:cp trool%t}g%ﬂﬁy volunteers. The effect was

most plonbuReddrwicinh bightfat ﬂlhalqsmek&aa,m@% fm)t hagwl AUEtdndr @,y were
anol ., ethyl .ether, isopro et her, acetane,

2-pr
decreasigi oh e GGG Trot oA BHEERGY TAd: & gtarhplydrate
] [ 0 % o
meal (gdkok ﬁg r{o?&fsh?bolﬁ/dgag%ﬁ!‘eekllé% %ﬁqfuclag]l?]éx}éaglémax”% 28% and 65%,
respec@vaa%j(et provi ded herein conprises from about 25 to
about 35@6by wei ght of the conposition, t he ot her

r rls 0 ou bo % b
B bR B B B U8kl e g s Sifmus
b10avaﬂ§’ém{y| aﬁﬁeﬁ gloaﬁ ﬁ@tﬁb@la&lyt Rl1ahi the nféal newB Q) twaRfreduided 71%,
nposi ti on. é I n ot her enbodlnents t he gasket

and m@@r{’dﬂ%f@é r@du@e%a Ymeslativeiptsi fﬂst@dwcqsxd&wnd e ﬁéafbmﬁlstmfi 1.5
of . f
s 5o Rt A . SPSHAELETA o U ARE, O B s
xehﬁwahuﬂéﬁﬁaﬂkmﬁﬂn@hout 0.6 or less. [17] In sone
enbodi nents, the conpostion has a nelt index greater

h or equal to about 5 O m. nut e nd a
ﬁgﬂgggfrmfp?ef BesEno et R SABVR St LA ot G ¢hieh fa
(400 k&A! nﬁf/@?a?t} BRaeRlt, ReIIWRSH id34scandd L 184) ﬁfdscmaxr@Oi19%) as
5% I'n other embodi nents, the gasket provid
compatreirtelarfastcﬁwaheses the pol ymer conposition that
conprises at | east one ethylene/a-olefin interpolymer

i Btk SR B e
concenp@tiog bleref rapge ¢SO ngnd.. eTdeydlaney is &bbmd(mhlrrty tcdlbumin and
s R e TR g 1
distribbfES ALY IRLS F%g?elggrgsg HEbd A Sﬁl@sﬁt@i depeh@n @beral factors, such

conposi tion. I'tional pects t he 1 nvention
as hematvgric Hemperttard gtthesmantiplasop emaraémnodrugazpnmatlon and plasma

nbodl nt s. of e i nti.on aren mﬁt t.he
proteirf G bee Sl e o SeaaRp It RRR Gttt B fifka
concerfd2OW B@a% 05 (rare e tc16$j10WS the nelting IOOI nt/den3| ty

relationship for the inventive polyners (represented

by di anonds) as conpared to tradltlonal random
%@m lipngsy ig extenpy ey arptabglipgd Ry the muizgd-Gingtion axidase-sxgtema

primar g e P P R R AR 2o i A e

formathdel df SEfdshlhlepyetﬁhxﬂiths buen probyseer @enilélﬂwlatumm]ddsfdroxylatmn

random et hyl ene/ Qct ene_.cop ners
Wefel‘if‘cﬁ’ﬁ fip §51&’§M1é%aélﬁfne TUAPEY O S&m’f‘l ”’t‘H’E"t&F%H’@Ms

metabd18PIRAENEI ﬁlqh&’&%ﬁoﬁsx@ﬁ]? h%a@ ti%r IﬁféﬁbsBHl%s i 1 ﬁ&e@ﬁethyl tacrolimus.
represent polynmer exanples 10-19. The "X nbo

Sy
In in vitgstedien v 3p adeyrethryl evetaboliteshas begat reppriex] toriage the san@w@mty as
the effect of density on elastic recovery for
Mdriented fil s conprising inventive
i nterpol yners(represented by the squares and circles)
andtradi tional copolyners (gepresented by the
triangles which are various Dow AFFI NI TY(r) polyners).
The squares represent inventive ethyl ene/ butene
copolyners; and the circles represent inventive
ethylene/octene copolyners [23] Flgure 4 |s a plot of

o o . o —— — p— — L, o o, o, o

tacroli



| east anot her conononer. For ethyl ene/ octene
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crystalline nelting point (Tm) as determ ned by
differential scanning calorinmetry (DSC) or equival ent
techni que. The term may be,used interchangeably wth
the term"semcrystalline". The term "anor phous”
refers to a polyner |acking a crystalline nelting

poi nt as determ ned by differential scanning

cal or| rret ry (DSC) or eqw vaI ent techm que. [35] The
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the range are specifically disclosed: R=RL+k*(Ru -RL),
wherein k is a variable ranging from1 percent to 100
w@eseamo7vi th a lpercent increnment, i.e., K i SPAT/US2006/009510
percent, 2 percent, 3 percent, 4 percent 5
the tubipgr Bmant;eral drug':‘;ﬁoqhmt&:smul,d lﬁa lmsgnteted esuallp ﬂ)rmertwetﬂtq matter and
er.cent per cen er cent.
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al so specifically disclosed. [38] Enbodlnents of the
mixed qrippanfusethwith solutiens,efiFbf or gispights: s bpansipl By elers)-
and gaskets bottle cap liners, and encl osures made
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uni que physical and nechani cal properties that are

sui tabl e for naklng nol ded articles for a variety of

dppl | Backgvend Regagding Siroliphs et hy| ene/ a- ol ef i n

interpolyners are a nulti-block copol ymerconprising at
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service tenperature of at | east at least 50 C,
[(A S .38k 4R xéthydrxg;3 -ateth%a%}tckémﬂt:l~ra¢thﬁtethygalsq 2lydingathonysg)
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nt e tc) struct or ac i nati on
mOk‘C“f éYeéé}’FlS e)?ﬂ%?tgr hét“a Bf-ent if

they have a different nDIecuIar wei ght , even t hough
they have the sanme structure and conposition.
Conversely, two polyner are considered different if
they have a different structure even if they have the
same conposition and nol ecul ar wei ght. For exanple, a
honogeneous et hyl ene/ oct ene copol ynmer made by a

net al | ocene catalyst is different than a heterogeneous
et hyl ene/ oct ene copol yner made by a Zieglar-Natta
catal yst, even if they have identifical cononomer
content and nol ecul ar wei ght. Mrever, two

et hyl ene/ a-olefin interpolynmers can differ in the nelt
i ndex and/or overall density. [40] Sonme gaskets should
wi t hstand t enperatures higher than roomtenperature
(about 25C) for brief tinmes, particularly where the
application is a "hot fill" application. For exanple,
products which undergo pasteurization should have
gaskets that have nelting points greater than 100C
Because the ethylene/a-olefin interpolyners described
bel ow have a unique nelting point-density

relati onship, such interpolymers with a wi de range of
densities can be used to nake gaskets. In contrast to
honogeneousl y branched |i ngar or honbgeneously
branched substantially linéar olefin polynmers which
have | ower nelting points as density |lowers, the

et hyl ene/ a-ol efin interpol yners used in enbodi nents of
the |nvent|on have neltlng p0|nts substantlally
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range of about 110 OC to about 130 OC when density

ranges from0.875 g/cc to about 0.945 g/cc. In sone
weedvodorvent s, the nelting point of such pol ynmePGI/a8m06/609510
the range_of about 115 C to about 125 0C when density
ranges TTon10k§ﬁ5 g/cc to about 0.945 g/cc. [46] In I
anot her aspecty''t he ethyl ene/a-olefin interpolyners
conprise, in pplynmerdzed form ethylene and one or
nore a-ol ef A8 “adsare..characterized by a DT, in
degree Cels ef i ned”'a® the tenperature for the i
tallest Df al Scanning Calorinetry ("DSC') peak
m nus thetenpereature for the tallest Crystallization
Anal ysi s Fng onati on ("CRYSTAF') peak and a heat of
fusion in g, | .DH, DT and DH satisfy the foll ow ng
rel ationships: BDRA -0,3299(DH) + ¢%481, cgnd
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30 g/10 mnutes, froml to@ g/ 10 mnutes or fromO.3
to 10 g/ 10 mnutes. In cer%aln enbodi nents, the nelt
i ndex for the ethylene/a-olefin polynmers is Ig/ 10
mnutes, 3 g/10 mnutes or 5 g/10 mnutes. [82] The
poI ynmers can have nol ecul ar \NEI ghts MN from 1, 000

o . = NN NN o Y T T A NN N



according to the teachi ngs of US-A-2004/0010103. [88]
Catalyst (Bl) is
WO 2®6bd®71 3, 5- di - t - but yl phenyl ene) (1 - (N- (| met hpCBUR300§/009510
i mm no) net hyl ) (2~oxoyl ) zirconium di benzyl [89]
and is spatificalist in¢@PPratesl by reference. None of these references describe compositions

t - but N- (2- met hyl | oh
ofnan0@§§}0)1_a%q ﬁ%‘ﬁ‘: ﬁ‘B}“Fr@f H?fijo)p%'ig}iﬁ 6%//%“50 '?'hgcoﬁn u$n dlngen)z/ylcyf98]
Catalyst (d) is
(US 20030 $et4d ofiosl FSRb bt i Sl ¥émporddS usiag Aandpaitittitate

yl)). si ]l anetitani um di net hyl pr eri)ar ed substantially

formul%t Kusr desrgibepnanepatticplais igpryen@r fogmmlagiopg dnoludingineeistde

formul:%t%]-% gaé} ZJ%Y%E ;Vgc%b@ §?%§qrpﬁe%§/rfx)jceré forrnén[uh%y jons for oral

adminigtra@ioB’ ﬂes,cﬁhed'nann}iﬁnelhlyﬂe Yasan y@ire¢ongositions dormealadiministration in
@'ge&arfed substantially according to the teachings of

a tableti§esgge 1983/ 004286: [92] Catal yst (C3) is
(t-butyl am do) di (4- met hyl phenyl ) (2-net hyl -1, 2, 3, 3a, 8a-
Pngorp REIBGRINI-paXiols bdrapssliti dnd Ad dBs e et ﬂ%'exﬂhﬁ{égfnqgi S, Pat. No.

substantially according to the t eachi ngs of
4,783,480 4y 'Pegizgbite Compositienpndktsq Brareqfas Antimicrobial Agent;" U.S. Pat.

L it T -

Organld\@em?]ss?ﬂ'dagé' SJsuPhd. Nog4,29%454 foz ipethoridot Malldl@eUmformly Sized
di_et Zi zinc |
Particles Froii] 9%0& Wﬁﬁ“&?f’“ﬁé @Paﬁ ?pgm 95% ?(q f’#{ﬂsggﬁh Nams

ol ARSI 13 T o A GO o

Methodsg'cang| TS uPdtniNm o7 Z@‘}% dwrd’éllﬁamaék H‘mwxﬂ@l‘tlcles for Enhancing

Ultrasog?i Eg‘ﬂ%ﬁ aglgﬁ't%i % a}’}lﬁlé&’é%l‘e SRee] n}é?#{ndp ot %d%erem Qy reference.

bi s(2, 6-di-t-butyl phenoxi de, n-octyl aI um num

dihéetiby hédd RapbPYdilia dehmuabiippadssie Bgbits, such as tacrolimus
hi s(t-butyldi rrethﬁlsuom de), ethylal um num

and anj;n(ngﬁ, gt P‘l“f?eftnhi‘/‘li‘?@ SRty é@ract@ﬁﬁlw Whigh; ¥pan, provide enhanced
b1oava1pdb§1 tg 'uéi)xg ﬁ]gmngﬁn%i?%lﬂél? EA %B%t?egy %Is gje%ﬁ%g 2060 fQfasted absorption
vanab1mya Zhe podsettaprantion sitibles thesondeds by providing methods and
compos(xéor%dcb?rgqg@(x%ﬁgtﬁ :n)aécljplangclﬁlgat%f ol Q\iqhﬁes ’{taa%gwiso%yhmus, or

a comblridfibn BleBo?r 80 injdch®]d QMmepatiDglaR BERSSH IR eBRMiANE HeQleBd to
of a conti nuous sol ution process for form ng bl ock

use solhslizing reanss sush gepolabxyl Gtiydrogengek castpoi (-60) ora
ferabl [ti-block copolyners of two or
pOIYSOI%EtE S% ﬁ% ﬁe &g%rgguespem ally ethylene and a C3-20
olefln or cycl ool efin, and nost especially ethylene
and a C4-20 a- SUMMARYIOHTHRINVENTION al ysts t hat
are i ncapabl e of interconversion. That is, the

m cal |, i stinct nti nuous
355 SeBhn B Grert o ts ter S RO pR dRael iR rising an
1mmunb§1%§fés§6v§ borhSShnldOfuch @b YRRl sitdlirRls, BF X EsthBHa®dn thereof. The
nononers at hi gh nmonomer conversi ons. Under these
nanopapisiateformatations alnvdforiconénuoshrledse fignf the injediongitaiaha desired

rte by JHe ARB9BRLE 8 SRR YL DRERTESRANANIARE 1n one

embodla&m Qheafolrmulaueﬁ & anitl]etiableQla posimioh Yitae tan B¢ ﬁhﬁmtmdd in
hi gh_efficiency {96 The inventive interpol yners

subwt:ﬂ@éowhr ALY tp GPL S ARt Chds REQV etséwotﬁm release of the
c Ly I @Q&m

drug(s).c g%%‘ y mer s 1%%2 }éggr‘g ‘3??‘% é}%l?%F no n yits 8% et(:ﬁ:E g%mphame
fluxi onal catalysts, anionic or cationic I|V|ng
pol yneri zation techni ques.J/n particular, conpared to
a random copol yner of the sane nononers and nonomer
content at equivalent crystallinity or nodul us, the
i nventive interpolymers have better (higher)
heatre3|stance ‘as neasured by neltlng p0|nt hlgher

——. AN a4 w - e e




bl ocks in the pol yner increases. By selecting

shuttling agents and catal yst conbi nati ons having the
walemoned7chain transferring ability (high rateBCDUS2006/009510

shuttling with low | evels of chain term nation) other

The imventfiorpadby prevides amnymtahbmmnencshp]ammaeﬂoymulanon comprising

SUppr esse Accordln little if
nanopagieR R O BT RO SHORHES, 55 CREIEDRS GFegh wherein the
tacmhnﬁis%hﬁf §{rol?mﬁ’4 Bfvie An CORDNRTRralb PhiicRSIACHAUEI R dbdut 2000
dinments of the invention, "and the resulting
nm. In @d@agmal the eempdsiticks campribd afeast owr sugfabe stabilizen adgorbed onto or

L e e

embodiBREE dF@E BeeBRnChkicYRbtvetiveRas ?Qrtllcrb s@:&‘a&ﬁﬁﬂ@ﬁk&ﬁpmﬂﬁbﬁlam
enbodi nents of the invention. n el

tacrohn&tsmr sralimpnpartiels wdﬁsfsghm@o%l%}q e 1a$§afh%n qRpup{ 800 nm, less
than abB Em{, E@E tHhaf" 6%6 M %s ﬁ&n%%ﬁﬂ%@@%u&'l&% Khan about 1400
uces ernD eculaf I'l'utive effect 'on

nm, lessﬂtﬁﬁtahd)ﬂtl 1360 nayg ieamnthan Thow 1266 nhi, lasathahabomn]aﬁﬁam fbyss than

sbout 10 B leSpPaEE01 U ere E4e SR AL QRR B 1ot N e 0, s

than ab&&m)% 189 1Reebba: 55OREE ) 1E4sGRdd dbout 500 A8, k& @hY 8bout 450 nm,

whi ch produces highly crystalline polymer is nore
less thag abew O vine 1e¢se thenaabout Ré’z&nmdcssahar( @9@?13%%5/1%&@&1@&‘30% 250

o, lesy W BBED 20D YR A0 FpB B BT et PO BB G bone

75 nm, bt BEEhak aBRAGORE. | ncor poration, regioerror, or atactic

pol ymer formation), then the hi ghl y cryst al i ne

pol ymer segnents wi|l preferentiall opul ate, t{;

ﬁieﬁ&ﬂpeﬁd}ftﬂilw e‘%ﬁontﬂ‘i%“s%ﬁ ﬁ;ﬁé‘? yeght %WPSW@U frdacrolimus,
nanopaftfcﬁ}ﬁlté iRGinkRr &1 4 fo‘ﬁUcQ&QH /Eﬁ’cl)lhhﬁ? for%ﬁatiéﬂ‘%ﬁat eliminates
term nation, the y cryst I ne polymer formng
the need ai vademiyomyt 60 hydrogmmtedgastnr aiy éﬁiC@b@Oé ahdfor pelysnrbata B en
e initial I

ottt ST Tl PP e RN o

s1rol1mﬁ¥3fé%gllaﬁgﬂlsyoon%¥sg Tp@l’j/@ﬁylcﬁo HyRitogefatdll Chddak dilibripotyofiake 80 as
copolynmer are preferentially hlgh|§ crystalline. [100]

solubilizers. Shapresenseat spabrsofbilizing pesinisfepdeadda anpnhylastic stiock (1e.,
o on are preferabl
severe ?qlr‘%?%lr p%lggé@rés)ﬂdéi%gtﬁ dﬁwgér?}{ég wth at IOI east ong C3- C20

a-ol efin. Copolyners of ethylene and a C3-C20 a-olefin
dhe iregpeai dkd propides éusrrfeﬂnula’tln@m cotnprisinig \higr Gonentration of
further conprise, C4-Cl l.efi.n _and/

tacrolimayS, ) PG b o T e 45 PUEOBY OB B furs? gt it
slow, 1&@&@1&9&%%%361\1&%%&@a&hm&ﬁﬁ@n.I nclude, for exanple,
et'hyl eni cally unsaturated nononers, conjugated or
nonconj ugat ed di enes, pol yenes, alkenylbenzenes etc
Exanghasgsesict efibn invsnbero theresis prryidider matheg of p@p@mgq@ectable

nanop Gl RURRYh 0 cd RN B S il REERS, or o

combindti O NRRBL. Ihdﬁx@:ﬂmﬁ cmlax:pﬁlsésh E(flj dikgsersitg t}ﬁuhﬁn&loam]jjnresswe
1-octene are especially preferred. O her suit
compomﬁép@e the Fge dé%pﬁwecﬁm %’ér(g)amﬁﬁhanw m@ﬁ{n@ahe particle
o GBI ERGIR RS0 b ORR 0 , .
less than;abbuﬂ%)ﬁémm abioke mwnbwrfecﬂes)tabl[lmﬂ:an\fwﬂ flc@ed to the composition

enela-ol efin, int rs are preferred
before, i afCtarivte Syt BB FERF F BRoRERLSIHES Comagngy In one
embod iRl thdd@fab8 §taBiBizoISIS d pBeIBhApHISMer with adndlaeilarywabht of less
unsat ur at ed hydrocarbon based conmpounds with at [east
one carbon-carbon doubl e bond Dependi ng on the
sel ection of catal ysts, % olefin may be used in
enbodi nents of the inventi % Preferably, suitable
ol efins are C3-C20 aliphatic and aronati c compounds
contai ning vinylic unsaturation, as well as cyclic
conpounds such ‘as cyclobutene, cycl opent ene,

o o o o I Y - I L T

L,



nor bornene (M\B), and di cycl opent adi ene (DCPD). The
especial ly preferred di enes are 5-
weeivgliodene- 2- nor bornene (ENB) and 1, 4- hexadi eP€T/{50p6/009510
[ 105] One class of desirable polyners that can be nade
than abdun 46,000 daltorse Pmthﬂabkyn’dmdlqrmehdlspemmm hediariy srititanedita

el.astoperic |nte ner s
physiolg§PHr I ke GRR OGRS Fekeh ARl S Parth s besize
reducnotﬁ[ﬂrgcegé ene nononers. Preferred a-olefins for use in

I's enbodi nent of the present invention are

deS|gnated by the fornula CH2=CH

Theniezention ipp ﬁéﬁe@e%tqéypth@@mfﬁreetmg P&tﬁf&mtlomfbdb%%‘aﬁnan
using the Rl@“a%@%%?&{a%% u?age ﬁ%trn'g lBwoﬁs G th€ gxgz%tdttqi‘rr gﬁ%ﬁoﬂ@k‘ﬁ% a&g@r}gnus
sirolimuk; @mé@ﬂﬁnaﬁQHIhmené forétherptdp}tylak}spé ntganegjectiv. ]Fom@x@mele the

A particu referred ol e r,0
compostidBpyreaiterb iR BHIepBI AT 8e Al QEeGilies T PPy B Bl e o the
treatmeﬁﬂ?f RiasESorthd ﬁmﬁPuQMd&@i@ége Sch mbilibadéRustise IRSsté P61

I'n preparing such polynmers, especially nulti-Dblock
admmlsEd?lhlgl to wsebjpet éwteraseum@llw eativn jamganieef agrinjectable nanoparticulate

at ed stra r. br
formulagpn ﬁg?av{':cy&qs Slf‘ﬂtl%‘f?eg %ﬁl?m%t,}oﬁxntﬁer?g%%Qﬁ%rréug%kﬁ%r%&)%ﬁ%
mtramuE’&tﬁ&ﬁr §R4k 1difemes déps kugén Tordope fnadidanigistration of the drug.
4- hexadi ene, 5-ethyli dene-2- norbornene
dlcyclopentadlene cycl ohexadi en . . .
e PUocHAlRDE ORISR AU g Higt Gy PV“‘HP%%?frtBﬁ invention
may opgbx?aplgf 1h§1u(? ¢ Sl hale ﬁa@nd@@fo%&%ﬂ? Q&ep{aﬁg@xcﬁ?&% $€cH &3%on-
ene contal ni ng po yners conprise alternating
toxic plgxsgﬂ@maélycmcé}itaiﬂé(hqmd etiers, pH agiusting agants, loe pepservatives.
quantities of the diene (including none) and a-ol efin

i ncl udi ng .none taI a f
B R Bl e AR b Blac BB B on e
exemplﬁ’r@rl a\‘xﬁ%&pﬂfm@r@@f dridese inldtdkd tSprobiie dusleer tehﬁladatmme)f aldinvention
-olefin nononers are preferentlally I ncor orated |ahvme

as Clalmﬂe @tbpfeomct% pdiaatages.ne ngwtlypatpres i be reaRHlR 2pRATER
skilled 1 | c it 3o '}5} %ﬂ({f\gﬁggﬁtaﬂg& dé’sghégﬁﬂé Ong tlw ﬁ%/vtegﬁ%nr gg; Ier e

denS|ty of the pol ymer can be better controlled. Such

cr ossl i nkaBREEE DS OREYEIQIN OX i cts have
advant aged properties, including higher tensile

BgLe LA B St e

catal ysts |ncorporating differing quantities of
aoner  haye nd @)htustngtphasecﬁpttbh ackH X off avedjut dusrdadpgrsion
om 95:5 to 5: 95 The Iastogg&i B?(y rs, d SLrany ld
of 10%&&%@) ngnoperighistrdacoHras {Camda L) 25 &/d B BLplgyipylpgrrolidone
(V) £2688 601089 () e Sutfodsbeitpoossyt . and an
fi'h con nt 0 rom 10 t percent, based on

the total weight of the polyner. Further preferably
tFheurerdl t i - Blightknietogstphrrsmighpss gntiss et Hieokan aprgysedigersion

of 10951 Bene PR BralReS GRE T 0 ongl 1 BB Oy Blmolidone
(PVP) f@m Jan b@s@@gw;) GRsttyl shEsRAciantetboSsY felowing it wedk of
the pol ynmer referred polyners are high nol ecul ar
storageidghrelipgsrgticss s, havi ng a wei ght average nol ecul ar
wei ght (Mn) fronrl0,000 to about 2,500, 000, preferably
from 20,000 to 500,000, nore preferably from 20,000 to
350, 000, and a pol ydispersity less than 3.5, nore
preferably less than 3.0, and a Mooney viscosity (M
(1+4) 125C.) from 1l to 250. More preferably, such
pol ynmers have an et hyl ene content from65 to 75
percent, a diene content fremO to 6 percent, and an
a-olefin content from20 t0 35 percent. [108] The
et hyl ene/ a-olefin interpolynmers can be functionalized
by incorporating at |east one functional group inits
polyner structure Exenplary functlonal groups may

o o e




about 90 wt% of the total weight of the polyner blend.
[112] Bi nodal physical or in-the-reactor blends of two
werdogherel a- ol efin interpol yners offer inprovePlCT/US2006/009510
conbi nations of properties (such as conpression set)
Bipdrept.oc esEadht mitrpgtaph nsiag phavgloptick atlODKnfianaqueous dispersion

ot 1004 F SR eh S e SR AT T P12 e
0.15% &@Wﬁécﬁﬁn@eokﬁﬁéh‘c@n pol yol efin which may inprove or

fy the properties of the ethylene/a-olefm

|nte%§)ol ymer. The polyolefin is a polyner derived from
. nor Bight af¢ragraphising ghass opiicseat 10QKaf gB papeouy d1spers1on

of 20% E%’n ?r?aggﬁ%ﬂc&lg{éttgér ?m@g (da‘f‘rﬂﬁ& FE@? 1"5\{ e?q ) ?ﬁgﬁ‘ld}%g 580

exanp ns’inc
(randonh bdsxﬁﬁymafofoﬁ@ﬂ@lyﬁdhd@wcdnd wngﬂ acatate in g 60 dDkatids havi ng
from2 to about 20carbon atons. |In sone enbodi nents,

BiES oo b0 PeRE using et olibs o0& Al Bh e gispBrsion
of 20% %@’V\Qﬂ{h'&ﬁ&ﬂ%afé%@bﬁmtiﬂ@t&mﬁ uel) agith B“V@([W/ﬁzﬁl Pla8dshe® S630

-‘hexadi ene. In further enbodi nments | east one of
(randonm h@dhymmgfefmmémrr@h@cfnetmé viiyk eeesate &n 8 G890 iretin) allowing one
In particular enbodi nents, the

weeko@%%%rgg%}iﬁl%eréq%%{rgﬂg propyl ene, 1-butene, 1-hexene,

1-octene, 1- decene, 4-nethyl-I-pentene, norbornene,
Ergﬂ@@’ﬁ ne, bighaeiieogsapl ubind @K@dio@ﬁas atst0pKesfenarueous dispersion

t t h . [114] t
N ot as auiopal it A L
dh
e B 8V AP O, e e

pol yethyl enes (e.g., ultralow, |ow, |inear |ow,
Figiirai$y  hi Gkebéndciobtaphisigh phesesiptips pol0pst ofyAnaqagous dispersion

or st QBB SRIVERE: Mo AT RSB ASBEL s oo 0 15

(w/w) IPOkgpent ene- 1; pol yhexene-1; pol yoctene 1
pol ydecene-1; pol y-3-net hyl butene l;

0| y b ?Lg&g%&@'@f@' tuéfx)xgl L SOPk gggtr]i@gsjug u%ﬁgeous dispersion
of 5% @’% aﬁf&h kb §(é£ﬁid‘é‘}:id)f @ﬁhqb@fwm HBRCLSPLREN. 15%
suc as pol yvinyl chioride, polystyrene,

(wiw) POBS lﬁaslhivhagewelaﬂdastsrd starkgs; undeidrefriigeraftoss t hereof . In
sonme enbodi nent s, the pol on efmis a honopol ymer such

%@% Z‘%te te EZJ éﬁ %ﬁr&’gﬁ%ﬁ?’g%ﬁ %’E %M §ttn aqueous dispersion

of 5% (p@bvy n&xdﬁﬁﬁfbﬁla@@ﬁb@ﬁﬁr&s (CaaldiTIapy eftd,1 %P Ol HRCSE WA 0.1%
5- hexadi ene, pol yhexene-1, pol yoctene-1 and
(wiw) %él%é@éfrﬁh@ate{ n other enbodiments, the polyolefmis
pol ypropyl ene or high density pol yet hyl ene ( HDPE).

IR |t By SOR Eghi, ,  d meipsin

of 5% (tw;fwb aaqupartmuhité facehies l(DEiﬁxdmIrfpﬁ\)chgrlé/d 6w yY)PRL -Sheand 0.1%

(') B B A HAE O ML e WP " Sgfiofe

amount of the polyolefin in the polyner blend can be
@R apout Lﬁgﬁt@m@ﬂ%&&gh%mgq%asé spRies abr0oX d0art auabsutispersion
90 Wt % from about 20 to_about 80 wt % from_about 30

of 10%: (sv/ &b Banopaicwtas tagtoimus eemided-lilo. WHBRMS 6™t % from

hycrox GRS SRR R B OITPABUPI T total

wei ght of the polyner blend. Elastoners [117] In
certain aspects, the polyner blends provided herein
conprise at | east one thernoplastic vul cani zates
(TPVs), styrenic block copgjymers (such as SBS,

SEBS, SEEPS, etc.), neoprene, ENGAGE(r), AFFIN TY(r),
Fl exormer (tm), VERSIFY(r), VISTAMAXX(tn), Exact(tmn),
Exceed(tm), functionalized el astoners (MAHg, sil ane
nDdified, azi de nDdlfled) polybutadlene rubber butyl

o Y o N

o o e



rubber thernoset materials distributed in a

crystalline polypropylene matri x.[120] One exanpl e of
wa2oemwrzi al TPV is Satoprene(r) thernopl astiBCT/ubi»e6/009510

whi ch is manufactured by Advanced El astomer Systens. '

Biggrd 83.a nlLightimécrograph usisg phise dpHROM 108Xt df alna@gquéqys gispersion

rystal lin 0 r | e trl 0 exanple is
of 10% {imgnor B g (et LU B s Bsnfi ene. and
hydroxV1bpilalethyl BARilose TAPKAL B dIy0 556 p@ROEDIOEE dsitamag one week of
Y ggsgﬁnsfﬁ%&her sg??able elastoﬁzrs i ncl ude Kl RATON, a
storage gpdgrdebizestiphene bl ock copol yner (SBC) marketed by
Shel |, and DYNAFLEX G 6725 (brand), a thernopl astic

r . . 1 i .l'é do 3
PLGE T TRt g ORI diperin
of 10% Caphymmopaitit@afe tharokaoe(Caiids Lie) trdth 2% €lyohip@er108.
conpositions provided herein conprise at |east one

| ock, copo r.. Block coplyners .incl ock . .
s o o LI niggips S 2 phRRptEng KD hif BT ispersion
of 10%SRAR) YdiBpartitMatcaRR YRk u{Canidh YLE) vt % Pluresid@ §Isrfollowing
the polymer blend can be fromabout 0.5 to about 99
one weglt of stdrepervdss tefrigereiombout 95 wt % from about 10 to
about 90 wt% from about 20 to about 80 w% from

0Ote. % .t : :
BB 195, iMool R ROCTUR30 dporon
of 10%adu} ndrdpurti¥alatertacroilbos{Caida G.LEN) otith 260 TMen®A0. f r om
about 50 to about 90 wt % of the total weight of the

oly bl end. I.n so enbodi nents, t unt of the .
By c bl Sei migisa s IR TEh gD o el adypsilpersion
of 10%(H@R) ARRMErbula® B&EHIuS BCHh e LUCE RYigPDRITvech® SRUbwidp one
Wt %" fromabout 7.5 to about 12.5 wt% or about 10 wt %
week ob$totage underakfrigeiaghn. of the pol yner blend. [122]
General |y speaking, styrenic block copolynmers include
at |east t D y two
o yera en‘éﬁ%ﬂg@jﬂ‘]‘iﬁgbﬂ PIASNORIHEE 1 RON
saturated conjugated diene, preferably a saturated
A. foatrpluttdat ene bl ock. The preferred styrenic bl ock
copolynmers have a linear structure, although branched

-adi al . functionali. bl.
A N e R S
immunl p?%‘ééhi% fovgi@iHonOfuch e as injéctatil€ fdanatkion @f ahnupartidutate
pre

] erably from 30,000 to about 250,000 if, the
tacrolinoby oryensrticuiate sirolinmesapr & eorplipafien thegeh Hhcpnunosuppressant

N 1 A t. 1

agent iRBRL HIBE By o b Oy B BT ML SRS R gEAR At 1n one
embodisia bl thetietkniibnoke dnmpahysuppesdantigede]s tauolimnsg sirolimus or
combirgtiprfegent. AbeARRTBIRPIF GRS VA eBs A efctive average
paﬂiclézﬁﬁé%‘fl@sslthaﬂ%u?h@(ﬁﬁﬁh A is a polymer block

conprising a vinyl aromatic nononer, preferably

styrene, and each B is a polyner block conprising a

dohjanggesef e Emmulations ef tb liyventiom pRIARIIBRS BRRORAItRIate

.and optionally .a.vinyl_ aromatig :
ol raeneri e s Ol RPRPE ke ety @okventional,
non-na@OpHtitIge 3@ estbilizéd Rrins optasiftus of biolhocinchdp it reernot

. can be a star or branched bl ock copol r); i S_.an
limited; tat dg dncreasedhivater solubiliey; (2) ipgrepsed biopva h%/; (3 smaflgigosage
i i 1 e ced
form s BB Lo oA et iey O m B Rhtapu Hosig due to enfpce
bicavafailitySE® reducgd riskloBunwattiehdidd\etfecss di 8 109 dosimigt & leahanced
catal ysts for the preparation of useful block

copolynmers with unsaturated rubber nononmer units

include lithiumbased catalysts and especially

lithiumal kyls. U S. Patent No. 3,595,942 describes

sui t abl e met hods for hydrogenati on of block copol yners

wi t h unsaturated rubber nononer units to from bl ock
copolynmers with saturated rubber nmonomer units. The

o Y " o I




| east one segnent of a styrenic unit and at | east one
segnment of an ethyl ene-butene or ethyl ene-propyl ene
waeopohyryer . Preferred exanpl es of such bl ock chPEDUSI86/609510
with saturated rubber nononer units include
patient dhyéateent oapharve] ﬁmle(w apod qufﬁ@tlse prophylaxis of organ rejection

styrene/ et hyl ene- prop ne COo
after orgt ) PIRFR A Y-GS B B £y F ORE eGSRt Py Aipimmune
t } £ SERRARRS bopiis
w1 5L SERMLREDT RGPS RTRUUERTR neobpicns
tacrolmma,smnm:as,emr aram’d&matmrtbamf qf he veriopravereemykytional forms of

ffected b e of. taI |on
1n3ectab§artag8@p§s 8}’ si m&‘fsd g%ﬁ% éeﬁ 55‘ gset ;qu}/]&?@%
hydro g&%é'cﬁs‘c@%lp&‘f&bﬁﬂ? or @ bo]&}rh&ﬁ&b desh U ﬁ@l&s@bﬂh 80 pemdiolubdmng
as to substantially conpletely hydrogenate at |east 80
agents. percent of the aliphatic double bonds while
hydroggnating no nore than 25 percent of the styrenic
ﬂi]é) El\l}vﬁondaq In@ﬂu&@ﬂ‘i’aiggﬁﬁ@&l% I.8fhpBLiAGHs SRR G SRS,
ere east ercent of the aliphatic
sirolimépoibd eorbvinatioretherehf dwgn@mn stidcbnator ¢ mtctxmapm@mlogmany

rcent of t he ar onat d h g t ed.
sccepta soprorn 6Ly BReE VN BT CHETSEp GRTRen) Begt g 1He
composﬂﬁﬂ@ & by f&ﬁﬁl‘fﬁ&ﬁfog paRtefd iMedtoant. gbhhtmie@diﬁs mftrahllmecular or
total weight of the bl ock copolyner, Prefer, abI y, the

subcutabécas) ocal pdimymistrationdnselidh lifpidnoriazrese! fmmygrgipal, sl Eﬁ%al
cotr, By AP S8 RS AR P LT ARl on e

dmmﬁtﬁh@h anaitghtikef the bl ock copol yner. [131] The aver age
nol ecul ar wei ghts of the individual blocks may vary
within certain limts. In nost instances, the styrenic
B. Heﬁﬁﬂl%’égmsnts wi || have nunber average rml ecul ar
wei ghts in the range of 5,000 to 125,000, preferably
e fﬁvgnﬁ)&plstd@sc@@e@ DOrenhidigy dehreral edrhffionspaOsee forth Itdw and
segnents w Il have average nol ecul ar m5|ghts in the
throughoahthe apphcm@O@OO to 300, 000, preferably from 30,000 to
150, OOO The total average nol ecul ar wei ght of the
QCK R 5 dherein
368 150 e el DAL o B B G e g B b
means ff dthedst S0RF ﬁaitaﬁuﬁmluls Guiohmmp;ajrymmlansmndemﬂ@ﬁfw ipartistes

i n enbodi nents qL t|on may be ied b
have a HPnPb OIEr POt REHASHL AR TS Do T COr SSAGPIe
sedmeﬂ{aﬁl‘ﬁﬁ ?ieldsﬂlﬁ*;' g@&mnaﬁén %@i&ﬁ' c%rreﬁﬁbl@ bﬁecﬁrﬁfdbg?' | 16kt bc}attaﬁng, disk

Known in the art Sui t abl e
centrifigatiok, apdpttey tashsighescknoda, totiase of skiHdn thq gt-ted to,

t hose connerC|aIIy avai |l abl e, such as, KRATON(tm

<KRATON.

%%%@ﬁﬁ ny %E)FSJF Wi AF l%é %&szooold%& ﬂe?so'ff? Up Eﬁ%\ar? S ASn 1Rk and
will vafjoldsbar, ex%ﬂxaﬁthe%hﬁkt poipiceitss {Js’bﬂ4][f theresioerases of the term which
enbodi nents, the pol yner conpaositions rOVI Q H

are not@&mrptq pessqe of prlinary, Hﬁ@, F@T;}E&)‘W}h@fe co ﬁHInaW g}b ﬁ%’ésiﬁ
“about” §v1l¥ e S}QG f)l(exs ?Iefﬁ%tg 1%%5%9 E%Ehl‘ér teﬁhaSt oneric and
cura 'e"pol'yners resulting from pol ynerization by

pol yaddi ti on or pol ycondensation, which have a
ey wsad mteudwph referenereiota sable fagrobimmsror wispkigus partiels, the term

ontai n di po n the|r
“stableg SIS T IaIar B YR TR padodBl: ).
tacroli’d@s ngﬁf@l‘hﬁﬂ Rel YRS e 86 ﬁot@%&:ﬁﬁcfh}‘)ly ﬂd&‘do@falted@r agglomerate due to
vi nyl i dene chl oride and vi %m brom de poly .éhonoz .
interpagine atpOiveroresy or pHRYYIST HoR %r&mrl?rgaﬁ?ﬂfl pitigle size over time; (2)
functional groups, such as polyacrylonitrile and
acrylonitrile/styrene copolynmers or
acrylonitril e/ butadi ene/ st éene (ABS) copol yners,
cel | ul ose-based pol yners, pol yketones, both aliphatic
and aronmatic polyesters such as pol ynet hyl or
pol yet hyl acryl ates and net hacryl ates and pol yet hyl ene
terephthalate Vi nyl aIcohoI/etherne copolyners (that

o o . o,



acid nononmers nmay be present fromO to about 20 w.
percent in the interpolyner. The aforenenti oned
WO ndoenporyners may be prepared by the nethods PemUS2006/009510
procedures as described in U S. Pat. No. 3,436, 363;
the phyéibe&.strﬁ’ahre dfidhe Beiwlity 86 sirdliftus RaticleNs noflalb8d 882 tinanduch as

U. S 88, 781. The scl.osurges_of t
by convggse% atxamqsé% Shaeda 2yt Ll RS (Lt g rolimus
partwle?Qtte' c‘h@ﬁﬁ:all?@ﬁbﬁ:k énltci/ &d(ﬁr?1 Whtn'%%@fabro‘lﬁﬁﬁ %ﬂ%? §1r$1'ﬁﬁﬁs ﬁé@%ot been
haracteristics such polynmers may be tailored
subject tmlz,t beting gtepat pml@vp aheamelttleg point ot thartarrolgnet qnmnrotlmue in the
ature sure,.of a polynerization nethod
prepara 9935%88@%%@ f VB t hat ray be adjusted to
control the nelt |ndex of a polyner is the hydrogen
a“ﬁméeﬂt%aweﬁﬂonetﬂi’ Gh‘&’fonthéﬂbm‘ﬁéulﬁt@’l’lfaefdlinﬂlsl smmnt@rtd at 0

produce E ﬁners with hig mel.t indices, altho
combingliea theieat 1 gwtaa a’rﬂécﬁtﬁ a&?é%@é@éﬂff safulyifipreber wlpilghqs i offective
average?é'rtﬁc‘?@s&e bf 1%5@ 12800 nS NS Hﬁgﬁa{e rRle agents as defined
refornmed, mon- ac o ymers by su sequent cheni ca

herein lagaan effexﬂlveawenagﬂpmbletstmroé dass tHeorabexta290Dem.t he
carboxylic acid group may be supplied by grafting a

SRR GiEre S Pl Gt BB i e o Saefff Gnl ik o

solubility'i @Vd@@ afrr% ShanQibbad 30 Mg/nelalcbomhyh kbod R0/l SessaBdreshout 10
am de, | halide, and nitrile groups can be

lnghnlﬁyhsﬁﬂyge ouid reaHoxyl i ¢ acid groups. [138]
Furthernore, the interpolynmers may be further nodified

% ugﬂﬂaéﬁh had Hﬁ@g Fefy etlitﬁ:a#l‘&' Stfedtivh anl¥8n ”Esh§1§ ﬂ16§1¥ the drug

1S Theor porated Dy reference herein in
dosage that progtdgs thibtwpecifis phirimagolopital iegebnserfoz vpntly e Mrumty al so

adrninisgcfer?#J g;re]egmlg{tlxgrecgtgg@n n%fﬁl@fec tqg Inlg%igoe stéti{:}g H”e@g{eggw gsl emphasized
that a tﬂd})\éhﬁéﬂllﬁf%&kﬁnm&ﬁ 8t £druEahRAXNdihfisd&bd tODPAHBISr subject in

préeferab have three to eight carbon atons per
a particwigt wsianes vnlhmtwaw:ns@ lmﬁww@aéreaamme cenditipas/dipegses described

herein, %\éern.g’téou h stu(c: ncgelemgg 10 %ng e?z{éa% % yté%i%?{é\lég %%(?lﬂ‘lt by those

of skill &Cthy laktC aC|d nethacryllc acid, maleic acid and
anhydri de, itaconic acid, funaric acid crotonic acid,

tracqnic, aci ¢ an dr| nmet h dr oge
ﬁ%? t8ipe PARICH teqm?e&aa% fgatt% of m# el isgharacterized
by the fREd2REe @M}ydree sﬁictex BHIRAL Héaat %Qgﬁﬁaegrﬁfe%pmive %fa{ee st shape

entlreyy caronrrayaso bé used to nmake the
or morghatogypdihy terns" mBsiparibegted s vigd herebmmeatssa plaaligoiel digaete, or *

ren | imted t est rs_of. | en s
ogereeif ivlesuibtshy ol PRy S Bl ueteRs AR petive g e stz
Shaeoﬁﬁkﬁ¥b1 { hacryl ate, ethyl nethacrylate, nethy

P acry aﬁggtisobutyl acrylate, and nethyl fumarate. They
may al so include unsaturated esters of
C.  Herfupes afithe Nansparticalafe hypmunosuppressiyie frogpogitions

acetate, vinyl propionate, V|nyI benzoate, and vinyl
Ahete @esa nenber oégnbamyqi pharmagelagicrlFdaecieristss afdhe vi ny|
and nitriles,

hanep a@%@%&;%n rglg%}x%k%g%e c):ft’c“%?‘gi%#% r |tﬁg m;b?thtaftii acrylonitrile,

and fumaronitrile. [139] Certain exenplary

ol ef n/ carboxylic acid interpolyners include

et hyl ene-acrylic acid copolyners, ethylene-nethacrylic

acid copolyners, ethylene-itaconic acid copol yners,

et hyl ene- net hyl hydrogen nal eate copol yners,

et hyl ene-nmal ei ¢ aci d copol yners, ethyleneacrylic acid

copol yners, ethyl ene-nethacryl ate copol yners,

et hyl ene-net hacrylic acideﬁpacrylate copol yners,

et hyl ene-itaconi c acid- nethacryl ate copol yners,

et hyl ene-i taconi caci d- net hacryl ate copol yners,

et hyl ene- net hyl hydrogen nual eate-ethyl acrylate

copolyners ethylene nethacryllc aC|d V|nyI acetate



conposition. Preferably, the ethyl ene/carboxylic acid
i nterpolyner or iononmer nmay be found in the gasket

W@ ivpasiort on in the range from about 4% to aboRPCT/LIH)6/009510
about 2% to about 12% by weight, or from about 2% to
adbout IldiRaseMBivayilbditabl y, t he et hyl ene/ carboxylic
acid interpolyner or iononer may be found in the

gaskel gomposLiion 1 n an amount, 10 4he. L angs: {1 8o of the
1nvent1éxﬁé}@ﬁlﬁﬂ&f@ﬁeﬁmﬁah%tﬁ%t anchasfeldosé 6f @6 ishink Facd)Bhils, sirolimus,

to about 400 g/ 10 min. Preferably, the nelt index
ora comlgtnatm;uﬁte@of, @ng pesyyire 50@1ley dggetmsrpompgx@@l tengpgipr conventional

refer out 1 to about 30 g/10 min. [144]
tacroli ‘t?"é%?ﬁ%l?‘gé glguﬁg%t of the invention, a gasket
conposition may conprise ethyl ene/ al pha ol efin
pat yombioeysigalehte & htgnﬁ"tc!aﬁtdftbatitsﬂ\iﬁﬂbém 1thaa gk Imnopartlculate
i nterpol ymer of ethyl ene nd .acry C, . l'ic
dosage SO iAo B@S GiFAlTR, rifem Htaa%étewi i hlf% pigu ’gwgéy reater
drug abg&?ﬂbﬁ‘b Hi fo?tqfhé Ra r@gQH uﬁ%o/&ol%é( aRtg W& b@bm‘é@ﬁvalent to the
erpo yner. y, th e acrylic acid can
convenfionah ducmcnyhmllm@eag‘erfonm ab@mnobwmulamamrmmuld have to
f.rom 5%1t0 15%
containGiegnSre@litess ot ApRaby b Ry Rl e it oLty inoresse
the bioA@l1¥Bili§y GF8h&ldiug. Pri macor (tm) 5980 (having about 20%
acryllc acid and a nelt index (12) of about 300

ans/ 10 m nutes), which may be purchased from The Dow
ﬁ@\@&m]@tﬁﬁ%’ﬁyula ﬁagegg%pogp%@pg tagrqlisgisesirolimus, or a

combinig{f g)@ﬁjo)‘ ﬁﬁgﬁegetsse&% lt@@ﬁta@“tg gagxzé’f) Qxéxg@dlg%lﬂﬁ)éﬂ%& observed

with a @bnﬁ&ﬂtoagﬁmdrdmysdalhnd: desage ormf (emuRRO@RAF ®r "élm,refore, the

ranop RSP ReS Lsl S S S bEVA BIE  BhgPB0 Gbiona
mwmc}yg@gtnemgag@qgﬁl ve for the purposes of inproving
nd/or controlling the processibility, appearance,

phyS| cal, chem cal, and/or nechani cal properties of

2he pdibgRharbiagekinetic Rrefilavolcihs daicralimus and{er Sholips

bl end€ampasitionsoiths brveatiomdri notflected bpitheFed or Fasted

addi t iSeate lofi v Suljjeet Ingesimg thé Comghositiopsskill in the

art may be used in the polyner blends disclosed

Hﬁlgel ngosl\ﬂ)rbe (grﬂé njtnggnt%)ﬁ[ %r‘flg sgftac%i B ﬁ%fs?c’)ﬁggg,totx%gmbination

thereo@%ﬂ@éin&hé pﬁ@maﬁﬂhﬂ@iﬂ ptefilef tﬂé\ta&bﬁimuls | sireimus ol consbiitasion is

g_ fillers, Iubrlcan%) antifo %’ﬁ gentst
not subfegial aégecteéayﬁht Frd o dasitdsstate ph3 SulIFGH wgt Bfcempostition.
I
s B EAAOIARAE e B SRS Re P 00 el BB o o
the rateaj:fslmm@drsommnozdteb|th@nampmmh!etewmp0§‘ﬂueni crmpnmgatamohofus,

t he additivesc e fro ut ater
svolimip G & CHORPAE PO HeASOAR WTIBRSFELE b0 U SBSu

0.01 %to about 60% fr om about 0.1 %to about 50%

Heaufi@ RO odde fornahaith sébdantilly eliginaadiatié et ¥f fovd include an
) about 50% of t he total weight of the polyner biz%&%
increassinuibinst gonsenisaen. theydly inargesiapuibicsbsepplnge4f ¢ gt does

I

not neeH%' grrx]sZLtre %a% he% g%e?cgl%ﬂslg 340 ﬁ%&t&ﬁﬁggﬁh%@ﬂﬁgﬁg%ﬁbgﬁ lis 31gn1ﬁcant
as with(poBPdibjectbbplidive iwithan@olimtie dr ieoimus, yinceher mrthemedtcal

its e S agent In so enbodj nent
conditipfr a@n%%pydmea B SRR e PRt T Ge the BRfiegt may
suffer fA%H %Fgan Eﬁcthe br RIEARALIRALSy pdoiSsiP ot bft‘ﬁ@f inth@Sseases

di scl©ose erein do not conprise a slip agent. Slip is
the sliding of film surfaces over each other or over
sonme ot her substrates. The,slip performance of filns
can be neasured by ASTM D B§94, Static and Kinetic
Coefficients of Friction of Plastic Filmand Sheeting,
which is incorporated herein by reference. In general,
the sllp agent can convey sllp propertles by nDdlfylng

T . o r " 1



nonatri acontanyl or a conbination thereof. In further
enbodi nents, R3 is pentadecenyl, heptadecenyl,
wmemadew®enyl , henei cosanenyl, tricosanenyl, PCT/US2006/009510
pent acosanenyl, heptacosanenyl, nonacosanenyl,
ITRBikveatonbian pfvfdtrany prévidleswontpasitions comprising tacrolimus,

nonat ri acont anenyl or a comiin t| on th rle 51
sirolimgs, fog apﬁ@bl@mmerﬁ@ﬁhavm&é dgsirah “a@@ﬁfla? nefi é’“ﬁﬁﬁ? “]r?s’ﬂ

adm1n1%%x%ﬁ‘iiﬁ?xrg %1&%%?%}@&5 Cng ?@én‘ééleﬁiﬁh%c%ﬁﬁ%ﬁ@?ﬂ%&'@oﬂﬁe
compo@ﬁ@xs) codhpRIsRY thqrolimwhiesirelimus,axia combinating thﬁrﬁfosf preferably includes,

ependen n r bet. ween about 1 an
but i gt GG (6h Mo bt BTt e G oo Ao ROt fen
assayed {Hjtﬁé’ BRYAALI Y niAmmhlk s:ubjé)tﬁfoﬂ@{vmé adnfthie@mydn, that is preferably
cycl oal kenyl or aryl; and the sumof m_n and p i.s at

greater|thansthe Smad for 8 opR-naRapsttiowate tacrabimus opsirglimus,iprpplagon,

d (1l
i ok R bl AT IR S5
combir@fieh Phef €Tl @hét figajedtineeplananst sanawimatin odjdad ﬁolhlwmg
In further enbodi ment s, each ofﬁgl and R2 of Fog i
adminigirgtiognipat is |pyefpr§bb{ erpaercibnn ter | RfhpopeIEY rfpgptimos
or 51rol ?Qfo%?l oh! Sadﬁh IsRestat b s éx['r% &hﬁmﬁﬂi‘ @5 aaf, xFi%f MdtAimus,
can be prepar e e reaction o

suohmam dre o@fnbﬁxmtm Itlaeré«bﬂ\ﬁm&ﬁaswwden elm:lﬂaamﬁa ¢fla mﬂmm@am gubject
] ndependently H

followiag Gt B REH GRS TAPLTIYR ‘B by 6" ALPhRRGRHpokte
tacrolufn% Hpélﬁ)li‘ﬂ{us Ff@nﬁ@%%rp hdfati3stéelid) the G4t Gbdagp- (héidgsirablelH

wher e I's al kyl or al kenyl, each having at | east 1%
pharmmkabbuprcs‘ge canshheseions thepharmarokinesia@raiile geasured affer the

t] nt t 1 and about 37;
initial 39158 9 ar°§° ‘6%’/811&1 égg% Iggﬁl%\ﬁ?rgtrh%n%?g H NRLR2 can be
, ammonia (i.e., each of RL and R2 is H), a prinmary

aIWo:iie elfril‘?oélnlaeneh dofmmhkixag comyriking Itdcycblimm, Kigoljthys, or a

cycl oal kenyl _or .aryl an is H).or. econdary am ne
combipgtiog, thergefdxhibats i CIRPRIREVS apm]cg%&qété ﬁa{s? 198 &lllt%;a‘ non
nanopafrﬁ&h?@ le St btim@d Wﬁélllm& Xgﬂnﬁﬁﬁﬂ%ﬁlﬂ ¥imBfist@ed ho the §ﬁﬁ@dosage a Tinax

m ting exanpl es primary am ne include

not gremar Iydnaabione90%4 oy [geeaten ehanmdspatom‘}/y Ingtrigreater HeRaho il haiot

greateli P%g}%}?rigﬁ Y, aig]ntegr}ee:%‘fgrt %(rgg%q?? g%“‘/ n{l?]tgg%eatercthglg %%?Xb%%&%eater

than ab&th 28Y hacapiny! @Ak Mout DOV, ﬁ@tog’téatélﬁhhrnﬁ)out 15%, not greater than
cyci ohéxylam ne and conbi nations thereof, Sone

about W, d1invt greatpr dearnbPeis> % Of chndarhibitad byethe Ao %@Pamcula’w
i et h yI am ne, di hexadecyl am ne,
mcmhﬁ“%@f @@%nﬁglaﬁ ‘ei cosyl am ne, didocosyl am ne,
di cetyl am ne, distearyl am ne, diarachidylam ne,
- dinhalotiry Embbdiment] nﬁwmmgmnmn@dnmabmgmammm@s, sigpldmus, or a

combiGeRBereaPlBe FreparLa R R RO B oA EACk R gF S it 2

non-nﬁ{o%%@ﬁﬁﬁétestlééﬂoimiu@ of Bifo1Bhls i@fm@lﬁﬁéﬁ Raghifisleiat the same dosage, a
rcial supplier such as Al dri ch Chenical s

Crnax VWli¢wizak last abput 3006 @ﬁ@sﬁ abant O pat &apfcﬁbouw%@ﬁ feastighout
300%%&@@%?@%%?% @?)é S%@éataﬁ%gs&(% ’%t ‘?eagpetboﬁﬁyw%, at

least aﬁa&&:ﬁoo%d Qat Eastmgbm 9@0%; aﬁleasft abe@tdm)da‘r/y atlast $_bomay 0@% at least
ar e reductive am natio o
about it st U8 2% MG OEROFIOBEE. By IF bRk ABA 2t g

a primary amine is condensed with an al dehyde or a
ketone to formthe corresponding imne which is
subsequently reduced to an am ne. The subsequent
reduction of imne to am ne may be acconpli shed by
reacting the imne wth hydlr gen and a suitable
hydrogenation catal yst such as Raney Ni ckel and

pl ati num oxi de, al um num nmercury amal gam or a hydride
such as |ithium al um num hydri de, sodium

cyanobor ohydri de and SOdI um bor ohydr| de The

o . o ~




i ncorporated herein by reference. [155] The am dation
reaction can take place in a solvent that is not
w0 e@eilone2 t oward t he carboxylic acid. Non-Ili m PCHYS2006/009510
exanpl es of suitable solvents include ethers (i.e.,
about IGD(M Jy leaatd’ment Jam% at reahmﬂowfhsﬂa%) or Mdeasnaisouf $ N0 geeater

acetone et h tone cetonitril .
than thegp RPN B PO ISARTERAS Petohatoas Sark b Erppietion
The am dat i on reacti on can be pronoted by a base

A e@b¥Sther ARl Sl 1h8 GoR%SsHbESorbridikterabratitius Adidliyiks, or a

I icl ude i norganic bases such as sodi um hydr oxi de,
comblnaptutrdbsﬂegﬁ@ftttz@l inyritien exbhahifsincempiyahi pharpgagokingtigiesting with a
non-nangg%x? eetac ﬁtn&?nggg 10 ‘Hn?t%eﬂa 1215{?(%[; %{il?xil(nésctg’%gt%g}he same dosage, an
AUC whalck cis(atdéa‘st st 26%, aidisy abore 5HU brleast abalit 7iYe hhieastabout

0 et et Gt T oS LA A0 P o 20,
least abg W%P tggtf\ﬂ 2abaly ﬁ%st'aﬁo&@?@% Qﬁle&gt a@oﬂ@'l)@%, at least

I'n séme enbodi nents ent is
about 3@0%; atrmasyatmmt de0%; atheaat mu#m%mtwasmmr éOQ%,cﬂtgeast about

s, R YA SOt e FICRBNP TR S oo, o

least abB@RDMNaE R st abBthIS‘O% 2ETERAAbHRITDDYs, biRast hbHutIFON, af lead
primary am de with an unsaturated aljphatic

about 1@Qﬂ%,aat ieaairhaut (@486, a@t@@sf@@pbtoﬂ@g% éhlea%s@bw lgéﬁ% ginef least
about 1g®dy\%reggeﬁ?iaaéx)qge QR;:J l'ﬁ'ﬁte% en |ne§0§3%ﬁt late ﬁ%%b@lggﬂgg)?

Slrohmmﬁoﬁn@l@nmry am de havi ng at | east 20 car bon atons. In
sonme enbodi nents, the slip agents are secondary am des
havi ng about 18 t? about 80 car bon orrs
3¢t ear %I“’eﬁl“!}’ Elency ol t F“’@w‘ﬂmﬁﬁﬁ“’&e Qf;l?éw
and eClompositinns of the Inven %M%%ﬂ%‘“ﬁ?ﬁe ersus the
about Fagted Stateout 80 carbon atons (e.g.,
et hyl ene- bi s- st earam de and et hyl ene- bi s- ol ean de);

Flg ifRaRs Ak Q&%xﬁcﬂa?{eg ngOmFQSI{I@H &Jiﬁﬁns%@%oﬁ%’é&atet he
I'p agent Is eru eam de, stearam de,
tacrohnml;l paspadie)latt shl;olhetms i asc(mh:;mtm thl@reof in which administration of the

compos&l | erﬁn%lgjtélcg ?tn% @é#gxgcrl%gfdg% d ﬁn[u},tr%t{ak%%ﬁ éoWAe composition
to 2 subid@ BT ¥ bedSkRAT TR Sigferédict Gy AbsGHfidRh @m&%n@bﬁﬁbﬁmﬁompnsmg the
i sam des such as N, N-et hyl enebi sst ear am de,
nanopamlqulaéq tagtodinatsi @@pgmlg@la‘@ﬁgohms,| qr @é:ombmatton thereof when
admtm%t%rleg i bhl(g g?dj 2 n@s(rfq,g ?as?e'ti s?ah& %Pﬂef@%lg nﬂ’tsg ﬁﬁﬁg%tétajr%% Bess than
about 30, 1d3€ tha@riboa 284 tisss thareatolit m%,glesmhmsat&mnﬂrﬁ%c lead thyn about
. avai |l abl e havi ng trade me such as ATMER(tn) SA
10%, losp E190 BRP TR, OF RS it?@r% °gi um ARMOSLIP (r) from
Akzo Nobel Pol yner Chem cals, Chicago, |IL; KEMAM DE(r)
%5 813% Wb &Bmed cﬁQHéNirﬁr@mtl&ﬁT th@ﬂ@en@@@ﬁé\d §ek cf)ﬂ'%ﬁ’stttons
a, Edison, . \Were used, the armunt of the sli
comprisigg nanommm@t@mbwmusmmgmﬁmat@@lrphmmam GLROMYRI0B rthereof

t 10 wt. b
wherey R Bof P o i PR b L s R PRty o
admlmﬁra{@féﬁl)f R agskitidn b Ysubjeanin alkalytatd, idQarticalaaho dd&ﬁribd by Cmax
w % from about 0.001 to about 0.5 wt%or fr

and ATS: gicelonenisomn 1, 06 Uri JH00r SpADHARMIHER g1 254 responding
t r hidthods
Europ B ong by, B L e RS pipag G
are biottanesent @thd 967 Corfidened Intarsals (TN EomAEE and Ghinogre Hetween 0.80 to
edition, Chapter 8, pages 601-608 (2001), which is
i ncorporated herein by reference. Anti-Dbl ocking agents
[157] Optionally, the polygﬁr bl ends di scl osed.herein
can conprise an anti-bl ockihg agent. In sone
enbodi ments, the polyner bl ends disclosed herein do

not conprise an anti-bl ocki ng agent. The anti-bl ocki ng
agent ~can be used to prevent the undeS|rabIe adhe3|on



pentaerythritol derivatives, phosphates, phthal ates,
esters, pol ybutenes, ricinol eates, sebacates,
wa@iobaornt des, tri- and pyronellitates, bi phenpCT/US2006/009510
derivatives, stearates, difuran diesters,
1.25 (Th:k neasinenens b@inok mjewah’awtbl@dqmamkmch jatregutigeryZpirposas) dro

ester ocyanat e adduct ti,-ri.ng ar tic
show bGGHEAEY DERERHD HRBHG cH T Tpad oo genant t
Europe’% 'E‘l\@E.@rg%hﬁ'ﬁﬁQs Rt € 28 AUCHRst Bas8ShcBh 08066 3.25 and the 90%
hi oeters and conbi nations thereof. [160] In further
CI for Cémgdstdﬁhv®n O Hetopl. 4t i ci zers include ol efin
ol i goners, | ow nol ecul ar wei ght pol yol efi ns such as

%ggﬁ{?ésﬁﬂgzlgggﬁg sBPEﬂkaﬂpﬁﬁﬁg Jj}g sﬁJg (%’(%Idglﬁ s%f&tﬂ tﬁe

(e.g oil), vegetable and animal oil and the|r
deri vat i ves, petroleumderived oils, and conbinations
Th@caﬁ)lﬁosnlams sonmprlmng ctrotbmiss slrcblhﬁuq; ba& b@mbmeﬂlcm tharsofigEthe

1nvent1c§|)}@|s/g ! o%ﬂ gléfdf %lFSé)ﬁlgl W, d{)’ﬁ% g 8% Sl

admxms@é?@c%éf% ageffis Bx‘e&%ﬁdé % ffas@&%és%ﬁﬁbﬁ %@meréllsdleﬁdl‘setdfhéf@f onset of
havi ng aver ai l'ecul ar wei ghts bet'ween about 350 and

action aaf) tgmatelcb}@@ abnlni:yoﬂhempeqmabﬁ: dssrution prefilsl andtbieavaidgbility of

compns&)g{? ? yﬁ%&%&sg@tﬁ{oﬁnlﬁ%@ Eleqaéjrg{;ﬁ g]ﬁ %e'ffi}(ll t@%cgesas@ﬁg drug’s

dissolutesrbRahaEnésuld a4t b 1Rl osdaloodd.e pl asti ci zer may b e
sel ected fromthe group which includes dipropyl ene

% g%?%&;& chl%\t}’gléllng Z%Eﬁﬁ{lg% glré% }i\l&llsn t@;e( % g‘?]ggﬂlgggn t%ereof of the

QRO nEh Widtid bbARBZY Inutes at least about
mvenm%h@%nﬂ?at eﬁé’ﬁaﬂcﬁ%ﬁﬁ%ﬁpﬁgﬁlﬂ ea)thdl oct yll apht hal gtu ee S &t feast abod
20% of\t}a?r cm;msmhsw dissctheddl. dintother embodmd:ng:l qfctha mwe@mnsaﬁ leasb pleout

o n ol dibenzoate and aer yt.
30% orap oSO ROl S combRTP o LB R RO SIoL I kB
combin& @SRk 0Pls diibERE Withirldbout B éghutek elnt }l‘e@ dtheﬂ@ﬁb@ﬁﬁlbm@ rmf the
'Benzof | ex 9-88 and S-552", respectively. Furth

inventiegny mﬁwblypa@ﬂeﬁettmuw it Jeest abogb3Qffe. %J@ﬁhw%ﬁ%{at & 1?Pé§/ab°m
107, B DR s FOURADI . 5008

combindti®i m}ﬁebeis}dwsdlvﬁh @mhhn aﬁn‘m ﬂ)h atmutesa niginallyh i ghotherempbodiment of

pht hal h to | d
RS R e N i A B G N e
t fno tacho A4 Jsﬁel §,2% BREMbUALIYA tHeReof is
about lggdﬁﬁe&gﬁéb%%ﬁgﬁ%,&%gﬁN?TY(?) y énﬁuf | ow pol ymelrré oot
dissolvediwithmsabsFRI(Nnyifes) GA 1950 POP and AFFINITY(r) GA
1900 POP asextenders to inprove processability w thout

Bl oY RS, P B B B TR o B Bl ‘Sieh o
dissolu¥Pie Bium W'ﬂﬂ%b@@d@ b wRhpgiffednt dissol handiacesHobivws piodgets
0

Tor ont o- Sca rough, Ontario, (2004), which i.PS
having veisiiiferent dssoliuioniniofips inezasitiedBiees. ke ilte dissolitioppedium is

R

aqueoua bmiiun’ﬁ %an%ngghcemrﬁwtahhﬁmiilﬁn faurgzalfate 25 0:MRIM.gDettramation

t 15 mﬁ@’ rom ut 0.5 ta about
of the AR Bl YShROHDS Rt B SR dtomeeY-t Fad Foiting blade method

(Burop¥fl Rm &0 Baﬁ%@ﬂmédmﬁe&%mm@éﬁmmrs [163] In sone
enbodi nment's he conpositions disclosed herein can
conprise a tackifier or tackifying resin or tackifier
resin. The tackifier nmay nodify the properties of the
conmposition such as viscoelastic properties (e.g., tan
delta), rheol ogical properties (e.g., viscosity),
tackiness (i.e., ability to stick), pressure
sensitivity, and wetting property In sone
enbodi ments, the tackifier is used to inprove the
tacki ness of the conposition. In other enbodi nents,
t he tacklfler |s used to reduce the VISCOSIty of the

o " Y T L T .




5400 series from ExxonMbil Chem cal Conpany;

EASTOTAC(r) resins from East man Chem cal, Kingsport,
waeondi1)197i n furt her enbodi nents, the tackifi erBCHIS2006/009510

nodi fied with tackifier nodifiers including aromatic

Bonpoftudlityef ghe INEGOORET(pTEsshEIGompositienxianBiobélevant Media

Chem cal Conpany) and | ow softeni ng point resins

{8 TR R/ O A e s st o

combinht$orfihebf ohab ﬁrﬁfehlytﬁi’f Bekat blamccrnqmsmolnavmmgmahlly aaitaihiave
carbon ataons. | n other enbodi ms ts, (ge{ gcklfl er has
u

nanopagicRiAGPaRIEIS e WIERABPCTSE! MRk eaamrme forglgvant media
mimics QES@%lSﬁs fohgcg ”ﬁrr‘ggé:ué gféglgh gﬁ’érlﬂréet\tﬁggﬁvdeéaggﬁ o otsi%iﬂhé"gf the
mventlﬂl&neﬁﬂ;ﬁﬁh theysmsalbpartiole stke wé titesactivé egapgrif thermhwgent does not

ract |st|cso ckifier in.the c Q th

substanfif B el B ap S healitp phdF e stz o A SerefgR, et “Almps or
agglom@ﬁfga%h@é hddny paities Eﬁé%ﬁﬁeﬂi\{ | @ng tha forglagibh B such agglomerated

interpolynmer. Preferably, the conpositions wth
particlesigh¢ bigbvailahiiite of the desagsdern mayddh be obtai ned with

tackifiers that are conpatible with the interpolyner.

| [

PR SR Bw B0 6P ARG ahPAEl, G obmpRAGHE drihe

inventisleshingdih en effedtivenogagd paticle aize o 1gss drneabaut 2800 moudh other

i nco atlbletac not r od cedswableta
embodig g BN e RVHiRy TR aS e T e e P e SORES FRLElenbf e
inventid{ Har%%rah'e?ﬁcm’:eozfve%@?%ﬁle stifkeofﬂés@ RB4r A&t PIOOHE, less than about

osition can t uned the addition of
1800 nmaleks thize abdva LV Hynij Jess den el déﬂ%m teys then ﬁb@ljdéOQ Ra, less

than abglﬁtalrﬁgbevell%sls d/ okm;tnl?)? %%ﬁ lléslg F}fglﬂ%gﬁ 1\%0%{ %L%tt@an about 1100

nm, les§ HRAAALHRN0BO nht) esp i BOuTI0ORES, lebssﬁdmdt S Iﬁn,riess than about
optionally conprise an anti oxi dant that can preven

700 oy, pgs than gbeuteI0 am. é@ﬂs yirarabed A% TEmtless dhan Foghm tom, fess than
o P AE B ST LSS, A0 0 e
than abbmt i(lmemm dbssriran ztbloan@li) mnsleksaha:daltmnt a0t nmNbaﬂs thaniabpuid 50 nm,

of suitable i oxi dant,s i ncl ar orratl C
less thep o 0 Tt SRR B BRI ST B RS o BT by
hght-sc%E[e HMH? %IBI%SC@J}IKUII otRér a%bﬂiﬂﬂ{e HB8d. teteBehethods suitable
-a- napht hyl am ne, | at ed p- phenyl ene
for me@uang nﬁ@tw&: everagepdriitle diza mmbmmhtemeamnmé ogdpary gkill in the art.
Ilke phenol s such as 2, 6-di-t~butyl -4-net hyl phenol ;

I’ush ?@frel%%g Q&qeoés {lll &13 y Re gy aqueous 1;1/1|eshg é}ﬁazt ee}ﬁléi_})it the desifed
ionic s&@%ﬂﬁdﬂﬂc‘sﬁm JSelibly fcﬁﬂﬂh@ b&ldfmthdablbgeﬂevénce of the media. The desired
ot e PR o LT, (8 L SN o
the hun?&ﬁﬁ%&ys S&gﬁk% @%ﬂ’c g’%éogé med¢h be Afbpéﬁ&hﬁ%y %k]ﬁ&ﬁl@%le@trolyte

., conmercially avai |
solutiof dnaaq@emw)nlutlphs)smytsak o) opb@s;Ephmcqm@natwn thereof whlch

| a benzof.ur anone deri vati ves; and
eXh‘b‘té%% ?Pg@ﬁt‘%f’é@? ngthanare used. the amount of the
antioxidant in the polyner blend can be from about
Wil Shnt f12 15 Well PnAROIN th al\M Yor dxaaipla hothe storidB ] the @H ranges

about 2.5 wt% from about 001 to about .1 W% .or )
from slighgly legs shan Z)(@@yypmllawﬂeroh%l Lrp it arre L {léltea%mﬁﬂgmlgﬂ%tme the

| % h

et carfandtipB) I bnd il o ORI PO AP G0 5 BT FRR o
Handbook, " Hanser Gardner Publications, C ncinnati,
i o, 5th edition, Chapter 1, pages 1-140 (2001),
whi ch is incorporated hereipfh by reference. W
stabilizers [168] In other éenbodi nents, the polyner
bl ends di scl osed herein optionally conprise an W
stabilizer that nmay prevent or reduce the degradation
of the polyner blends by UV radlatlons Any uw

I M
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colorant or pignment in the polynmer blend can be from
about greater than 0 to about 10 wt% from about 0.1
wo o00ahoer2 5 wt % or from about 0.25 to about 2r@t/¥Usmh6/009510
the total weight of the polyner blend. Sone col orants
strengtlh svadscdreelhkoeg in the drti HadedksthtelgasisinSluad hasran ioHE aengtls of about

Addi L Ha Gard P
0.1 v haiEteet SREGRL B AR 1o SRRt ba§ Y| %k .2 Lindahl
et al. “&L&a%azétﬁg%)ﬂmu@frm thé StontRhRAd @&@sﬂmap:reﬁmnbm Men and

reference. Fillers % 71 tionally, the polymer
Women!' hawn.dlescd4@d4HEPEZ (1%¥4h conprise a filler which

can be used to adjust, |nter alia, volune, weight,

r JFRRE l;

‘i‘? §tl:>§he\%ﬁq{xaq rﬂ%et@%gﬁ‘ c ﬁ{éﬁ%@ it the sét s??%go%é ﬁfgé‘(gg%ldthan

the spetl(ﬁlctchanmal gmmernt blAemiémglys apmepriath @Hednd.ioMNo I’eréngﬂh valnep can be
s of suitaple.fillers include talc, calcium
Obtalneééﬁ@aa%p@mr@ﬁmmg AlicHs LS S, SEpng, basks Stlfsmsingle or
multipl® 'cbié]‘ﬁgate Q&lﬁ%%se f)édfﬁe(‘fje Wehl@é’mds”&rﬁiaoon‘é@ﬁdrﬁﬁigcbﬁlﬁ 8f that acid),
S l'umhumsificate, calciumsilicate,

monopmtmrmd @plymycdwaetl@@robrtmnaa Reprsiventativel ahfmtmévtc scplhsmnsmae be, but

e oS RS DRSS SR SRR R B B 1 v

and NaUl bsliionsBiBing ifl é6hcent@itrord Ubbut 0MBHNG Syl (D}(Mj%nd mixtures
nmagnesi um h%;lr oxi de, antinony oxide, zinc oxi

thereofh &ior exanaple-felgcirolste selnilencan §%i b arernof Smited 4o, a?ﬁﬂ“to 1 MHCl or
less, ab%ﬁ{'@b[]ﬂ 11D ;@? ra%&flt (5(51 MAFE] &W@s%d bsi Mtl‘b‘ae(flfdrllésgrabout
ariumsur c, cal ¢ium car onat'e
0.01 MgﬂaISISar leps ptouf 0. ber M Nhﬂm)rriass hnd mmtums theoeqfd Of thorse alectrolyte
re e er enbodi nent s filler is
solutiopty el Tk s 9 bR S s s erbeepatint OEFed hiingt;

h EFRAEHIEI e proRBnal
phymoflé‘»%}:c%lucgqrfgﬁ o? Mﬁ%ﬁ‘?@‘? 6’&*{ E\7/]r§1]1|O {r?grsgfgl’ri}%gc%addl dt)l vethas beean
gastroifitestirchl tracti npr ove t he odor properties of the foaned

products provided herein. The addition of an odor
s r add| | e S r I
cﬁ%gﬁ pricen Odlg o%ﬁl?)Oﬁéd ?‘gﬁg@ B?M?nﬁgbagld%%ﬁ@ Q@llrgspond
to pH 3 pou, aﬁd\pﬁli gh&spﬁﬁwéﬁﬁtTh@[ a @00 HCIsolmioakimuila@s weicghacidic
percent, based on the total %&f sjition, is effe {lve

Condmpﬁs foupsimibe singrasho Assolytiopayt allorgyideiares of
approxﬁrﬁgucfn df tﬁilo'nﬁosfnlgﬁgtﬁ lg%ctﬁﬁglaﬁoﬁﬁ&i tl#i‘@ﬁ%%%ﬁ%{h'é ‘?)HH? tiﬁélﬁding the
gastromtestuﬁal ﬁﬁldﬂi e%hoﬁgh)mm:bnmatlo@s Bigher thbo 01 MOnayt b@ emplomd to

AR T TN TR CH TN T MR T

or comioiﬂah@ﬁssth%ﬁﬁ V\hﬁﬁ{bx‘ﬂﬂlﬁﬁﬂh@ ﬁ@ﬂrddrb}pa@ iobRts@RhgthiOinclude but are not
103, 803 and Zwei fel Hans et ‘ah, "Plastics Additives

hmxtedHa iberdieric avidipbesphatersakier spdibm, paiassws andalsiuahsalis of chloride,
d| I (
s e R A SRRPL e B SR"  208
acid/bitarbohBAHIS -!{ sbd#im, @@tésﬁlﬁﬁﬂ dny, calchen Bﬂtswf&hldi)idenﬂﬁl citric
di scl osed herein can co r| se a_lupricapnt. In general,
acid/cifrafg splist PRURT, PYASSHEN aakerlcimsalts af $1ori4e odi fy t he
rheology of the nolten polyner blends, to inprove the

% Ritlilif) 3B v et HRE ﬁrytshﬁétﬁ§ me@ﬁ’éjlér%ﬂ i the art. See e.g., the
facili Any

tate 't he di spersion of | ers or pignents.
exampletdertiammf kBdRatent dNoa 6369860 erf“Sohd IDvae Wapeparticlafet he

art added to.the.pol.yner s, di.sel ase s
Compsiont Conmipistie s rieFej By GRS e SR ECpylzer and
Dioctyl BediusheSfiffshiscimeohol s and their dicarboxylic acid

esters, fatty acid esters of short-chain al cohols,

fatty aC|ds fatty acid am des, netal soaps,

oligonericfatty acid esters fatty acid esters of

| ong-chai n al cohol s, nontain”waxes, polyethyl ene waxes,

pol ypr opyl ene waxes, natural and synthetic paraffin

waxes, fluoropolyners and conbinations thereof. In

sone enbodlnents Iubrlcants conprlse an

o o Y . "



per oxi des) and silanes (e.g., vinyltrinmethoxysilane,
vinyltriethoxysilane, vinyltris(2-
woredohosyet hoxy) sil ane, vinyltriacetoxysil ane, PCT/US2006/009510

vi nyl met hyl di met hoxysi | ane, and 3-

BEt haGmyhmdsayyrsapy Conipeeitioay Ysed anChnjudeios wileOsher

the anRuRt AQknishe cross-1inking agent in the polyner

bl end can be from about greater than 0 to about 20

wt% fromabout 0,1 to about 15 w % or from.abqut

tlée 4BRPSTHENSAOMISEINEeFTPIMES, SHRYGHE B R CPMPIRHPY ?}@reojf of the
) ) r . . .
inventich Sl g RRIRRL b B ool By b bUABRET in IR B pRARs of
organ réjactitvomikyehtohian € psoBasid oe pthPuimhmuoa dissrses. Gheciompasitions of the

e S B e oy T2 T
inventidrl & beTJbeadilgiQ%%'réd SdeGEer®hilly BEMRAIUNER in EIBRS 08 Mithause

be initiated by any radi ati on neans known in the art,

active dganisu@xagples of drugs that pan leedeardriministared oinccytoamplated with
.irradiati ta dr iaf | . ir i aLi .

e AR O B! SR P SRS A pnpe ai

alemtuRm@sds -thydosh@idlarairifatlf cortiboSterdias, ehicodppicostabvidsndduycycline,

1 7 l.ish 2 1 23 Al ng. U.
interferpR PEit el SOBUSI T BT G6UDOPEEE GRS, Gosbomab, and
Inahmﬁ%QQQiation nmet hods that can be used in enbodi ments of

the 1 nvention. [179] Irradiation my be acconpli shed

by the use of high energy, ionizing electrons, ultra
D. Wampdssitienss, X-rays, gamm rays, beta particles and

the |i ke and conbi nation thereof. Preferably,

ectro re. I . U . . The

P R e BB RGP BT
sirolim0f @ atcbMBiration tHesdgand aidoashbasisurlh® stabilawo| Tie suefashasltilizers

6 megavolts with a power output capable oi suppl, i@%h

§g§m¥ inius

are prefergblyj adsorlied 165 agaciatef avithdhe syéace o tisdagraimy

i SRR 4 B T A 0 SRR o ORISR
sirolim@s S@€cIRO0r iselihiRyberably, iddividual mdlesnletdfshe spfae sebilizorare

Jdrradiatin | ymeric materials are kn in the art...
essentisfi 555 SR P BRIFCoraS oG AP Bl T g Bipositons
of the iRAINBARaR bSHPrisd RBARAHS strfac’RBBILZ3R. Megar ads,

preferably between about 8 to about 20 negar ads.

Further, the irradiation can be carried out i
ddwvevendae plgo drclydss ARAGHFFINENUS PO RS GORPHGE cTelivghs,

T r . K .
sicolsn 5 cOERRBNEA HIEE o Riol SRR o e b B Bbdicaly
acceptably ¢drgels padiuvahitseor whiagksngolectivadprifeaed wasahrridie The

article. so, in_.a preferred enbodi nent, the.ethyl ene
compowﬁ%srv@&ﬁ??eﬁmmeé foniszenyarelinienaet %&d@ﬂ yegopi, inframuscilar, or

t4He00d) B apigitbhed i tibh  AditRd gk Wi th el ectron beam
Subml?%d?2?$0n at 5%bﬁ? é to about 20 negarads. [ 180]

Crosslinking can be pronmoted with a crosslinking

dat al yotmunesypansssivatdetiysAgentit wil |l provide this

function can be used. Suitable catalysts generally

| i fi f

SHELERy RLFARbSopBRSERe iR ARG Kk sRELRe iRkl dosage forms o

the invasttbnepeplcai@susamdcaolmyy. |l at es of | ead, cobalt, iron,
ni ckel, zinc and tin. Dibutyltindilaurate,

foctyltinma| eate, (di yl ti ndi acet at.e, .
Bt e bergais KDkl EulbaRE: A embs ecmiide
JactoneQ A O 8 heteBRehd RAN HHSRRLRS” TilcNEdes BRA1YEAIng salkotdRldof, and can be
napht henate; and the like. Tin carboxylate, especially

di butyltindilaurate and dioctyltinnmal eate, are
particularly effective for %his i nvention. The
catal yst (or m xture of cat | ysts) is present in a
catal ytic amount, typically between about 0.015 and
about 0.035 phr. [181] Representative pro-rad

addi tives include, but are not limted to, azo

o o o o L,




York, NY 1992; NJ. Turro, et al., Ace. Chem Res..
1972, 5, 92; and J.T. Banks, et al., J. Am Chem Soc
W0 20988197415, 2473. The synthesis of nonoacet aPGT/082006/009510
aromatic 1,2 diketones, Ar-COC(OR) 2-Ar' is described
in a crydtallikSPhabe J&ﬁhnﬁcﬁ?h@ﬂd)h&‘ﬁf a s&hi-aystaling '@Ka&lﬁ selr'ﬁqﬁnorphous
preferred conpound fromthis class |s 2 m%thoxy 2-
phase, oeanéwm%ﬁms»ﬁ henesRlimegTSy eppessertigafioting
a rveac tiome
substan P BHLELR, b PGS B 1d SRS ﬁaS?*‘g%é%f%S%‘*ef G e e
Convenpomad tforoes afftadrblirsus congain sanbidisinglagems.such ag Gremcmher which
cure 184, 369, 819, 907 and 2959, all avail able
areundesllr °Ci ba- Geigy. [185] In sonme enbodi nents of the
i nvention, the photoinitiator is used in conbination

S\irélhnas i@m@éfapésoeﬁﬁhm!ﬁﬁ»@upp%mmraﬁa as ams:stiﬂmg@e amﬁﬂsianc and its
upon the generation ree radicals

use is dmrlbermL {roleapmplepHele @@W@&N%ée‘ﬂé?e‘%‘r%t HoShH0: taﬁé 5316388 ana
e L
microgxﬁhh@tpeﬁmhs sdpidik &ydrobizes whéry Expostd mn;adter |Beeausetsheymus is highly

mprise two or nore sites that, upon onvvl
wnstablq WP SRSBVLIC G IBGHE Tich ey BB RD RO kDB been
develop%@ ??rcagﬂﬁh%ﬁ@ﬁon tg%%@rﬁf bt és\‘tﬁo@rﬂéﬁ&ﬂfe@% EufdpRESPatent No. EP

are not I'imted to pol yfunctional vinyl
041 7950 rSwhfyimwatige aroeftaunidesimble; as freqamﬁy éhe, nonragaepys solubilizing

et RS L SRR PR MR oo o

salts thé#batl hnd cafBleqat RrystlRfieOpaEE vh amﬂr}ﬁﬁﬁl@ ph@hepa mmr-cgyétalhne phase,
nonoal | yl cyanurate and the |ike. Preferred

a semi-ginerpbewsResd. K 8 X e thaeeet i %ﬂ?lﬁeuﬁomé% BRPreseRf iherdA the form of
{
one sub%f\%oﬂ‘s?ﬁl‘{ng(a&c}{&ﬁﬁﬁgr § o?rgrY)F SH/Q%%% ae eé&bmﬁ: orthdrfAR! of
enantioplesy ocr ossl i nkers are triallycyanurate (TAC) and
triall yI [ socyanur ate (TAtC).[186] Certain conpounds
2ct g E‘g @Elhm oinitiator and a photocrosslinker in
h upiaee 8talalizeEs 5§ nvention. These conpounds are
characterlzed by the ability to generate two or nore
C@ﬁfb‘iﬂa‘ﬁ@néS@ﬁﬁb&&héxﬁo@ surfaéeaabiigireah be veealih elﬂEEQJectable

nitrenes, etc.) upon exposure to UV-1i
formulagigns eqnmmg/taé@mwnﬂm}m%r% afPiRagen %aﬂrm%? theriayFrgion.
Suztabl@g%fa%g gﬁgﬁf}?ﬁ 193{1dec ?ﬂt &t ﬁ{)ﬂﬁlﬂqté$ﬁsﬁn5%@ o{g’dﬂﬁtahﬁ forgdfic

I'ce o s 1 hventio

pharmat@picelsenipmdrty eSmxhrqx ifeahss mmlutludmmia pobmdry g nazlccdw weight

descrlbed in USP 6,21 1, 30 %\r‘; @4 84@(1?[187
oligomegs.afapl RGN, Rt FUEACtAN SURYE HEPTASTS (il njogic,
cationicS {Hi€ %913 Gk Ber RBFORABEMNS! %%Séx'eﬂllﬁlagﬁ surkac8 stabilizer for an injectable

érosslinking other than and in addition to
nanopaphatateiacmiimus khdigr nanepeticylagntisdimys fermulaiéon is a povidone

Ehotm nitiator is used either in conbination with a
polymefionnhot ocr ossl i nker, e.g., a silane, or the copol yner

IS subjected to a secondary crosslinking procedure,

RePres@tibpixambles bf baddee sabilakisdnclufReprtesenitdin e to

exanpl es_of silane crossli nkers are described i T H%g)
hydroxspramal matBylealitoser Be8IIART 38 Y FPBISYAS X BEEUE RS B0
polwlrézﬁg)n%thdé?ﬂe sgdlqﬁﬁ?ﬁfgr ossltéq dté%gflsr’lﬂﬁgéoc?&?e, %Qﬂtﬁé c%gé}n,ngithm

er in this enbodi nent
(phospmptdegméxu[aﬂls@jm Ataciz abdlegerel, pﬂagmaﬂad pteaneacid, t@nzalkomum

hot oi ni ti ator. and. opti ona

obloridf kSt St EELL BPBPS PR e SIeRiaB RFSHCIAS, he
art. However, preferably the photoaddltlve(s) is (are)
i ntroduced via a masterbatch concentrate conpri sing
the same or different base %esin as the copol yner.
Preferably ,the photoaddlt% e concentration for the
masterbatch is relatively high e.g., about 25 wei ght
percent (based on the total weight of the
concentrate) [189] The at Ieast one photoaddltlve S

a o o o - Y Y



materials are known in the art. The irradiation is
usual ly carried out at a dosage between about 3 J/cnR

wo o00aborer2 500 J/ scni 2', preferably between aboR€T/BS2006/009510
J/cn2 to about 100 J/cnR. Further, the irradiation can

emulsﬁﬁiﬁg SRk $eblitsteR) Ipvbfbxﬁa”thﬁyneedlkylcmimﬂ @f'g)ﬁmamugcd ethers such as
al t hou

et U, et ener Tomeatie ot LSL S0 e
acid est%ljg :f"p gcﬁf%%hirﬂé% Qﬁ¥ g\? %SI%SF We%n§®%h&{ astd g NrER&H 20® and T ween

Tatures irradiatton is carrie
80® (I SpeaittirClshemlsiy pmﬂyemmecelmodm(ecg Garboviaxes P e0® Iaﬁd q34®

t, th
(nion By BT S sESBIR s bl MPURSER, |
carboxs)ﬂié’tﬁﬁéjélﬁﬂds@ Rafundl Q@%}é}xﬁeﬂl&ﬁeﬁulbsb s’ﬂﬁﬁmﬁ héhditeidose,
| owi ng Agents | 193 ] Foam ng agents suitable for use

hydroxyqﬂnﬂmmsﬂemomlb@ﬁ phbalaice pencaysiatingertlufsgspaggesium

alumln% P’in)ﬁﬁtg t}}%@ﬁﬁ% Bolﬁxy ?f él?&o?i?@ﬁ?és@ P& ?Stet}?l nd dlBQtyl)

phenol 9619&@?611@%&11}%#}3&&&&! ang fémmlﬂdhljrée (almkrnbvlrmsg&ls&mﬁ} superione,
state, whereas conpr esse&gas % é}.‘glﬂ d undel ¢

and tritgyp)enalorasngrh (¢ fel REMiESS 68 %ﬁm BloghichppLymers o

ethylen?l E}%ﬂ% %P@ gl%g)gfeﬁe gﬁﬁie}’?ﬁ)oﬁ)xﬁfﬁﬁ{@s ¢ak., TeRGlié 908 ®Edlid oWy asa

nmposi t10 a réaction between two
Poloxamnm@@ﬁ@n which[id 944traBurictiahdl é)lcp‘hy@pojameb ﬂ@m‘qdérca@ gefugntial

addxtxorgo lrgg eﬁé}%@nes %Eylgxié %ﬂ? PE Eﬁf :fndotte

Corporﬁﬁ?ﬁaﬁﬁlpﬁaﬁnﬂ N.ILW; Texae 1583® {TE"—ll BO’S)F{BMS@H\Q’yandotte Corporatlon)
eritane, 2, 3-di met hyl but ane

TrltonsiX 20Q®nw ol lipan allod arl-pebsedhes sulégnateiRelkamind HansyGrndestas F-
110®, \&ﬁyjﬁ i§7 %I?(H‘)O?I S%roge ﬂ@%&% g& Wﬁse ngé%%rgﬂﬁ g’EMHWIH@Wpane

ane

1sononﬁp&n6kﬂmlmgip@ﬁbarmso lamemasl(piaﬂt@(ae or Bupfadtant 10-G® (Olin

I et

Chernicais ROV Eie ?3%32@0 gD B aange )t SAEPBC iy
Cl SH?’?QHQM{IU ¢ o Oi—%@(éﬂﬁﬁg/@ r(E&‘tlﬂQﬁ‘Kodak Co.); decanoyl-N-

methylgllumedeImﬂeoyﬂ K-ﬂD}gh@bMﬂ@Slderemda%d I(-D-aatappanoside; n-dodecyl (-

D-gluciR B | WS%%( rE B RERGRE Bl BEHE Fagp -

gluwpﬁ@ﬁ@s@&es ntﬂe?%il h@smchme@ylc(anigmoﬁmmsi@e andanoyl—N-
trogen abI e chem cal bl ow ng, agen
methylg]rmcammle, rody tglwpmng@@e octanoyl N-methylglucam1de n-octyl (-D-

0S0Q I -
gluccspydr%%ﬁx A rog%ﬁ giﬁ‘@%gg&&g%ﬁgﬁ@ g P@ﬂ@%@)& %ﬁ%@é;@ﬁ Pi(}
cholesteddl ﬂ&y‘ﬁi‘cwgmﬂ}-&ahmm A; PBGudneinEf hsytynse mocanbeapbbieers o
5- henyltetrazole diis yl hydr azodi car boxyl at e,
melpﬁrﬁh@ﬁlﬁlaﬂé VY PeRFY l3‘%1kegxadi azi n-2-one, and sodi um
bor ohydri de. [196] The anount of bl owi ng agent is
‘E@&@?&{Hg f&%oﬂﬁ%hffs& s@m&m&m@e Cult @Re. no@llﬁuﬁ:dmo

e amount of bl owi ng agent requjred by
polymdmdmpogymem pﬁﬂ}’&andlauﬂefg aelh;s@mm elgthagrsy PhpsaiRlpidsH P ng

at _a given te h S
nonpolf Batle ¢POROYEE TP Gor ™ BEHCIE SOl B ardag) el Bt
antlnyﬁﬁ)?&lﬂﬁﬁlﬁth‘éﬁlonﬁ@ fcaﬁbﬁlmpﬁaéphbhpl\ds mhltamnp@lytybmer ange is
to 4% Db i ght and pore referably 25 to 296%¥
polyvimybingiezolestoly brenrgpo Lyt Taehasey g iDe Ry sy Humb om]
2@nd O
bromi BN R AR BB AAARL I ARATEL RS (DMEAE
polyvnﬁ;&@?r}olE!@ﬁB@-diﬁthyﬂanﬁmoethﬂl«nﬂgadryﬂateghmk'éwbSldfaa& dher useful
herein can be nade as described in U S Pat.
5,288,762, U S Pat. No 5, 340, 840, U.S. Pat.
5,369,136, U. S. Pat. 2§87,620 and U. S Pat No.
5,407, 965, the dlsclosures f each of which are
i ncorporated herein by reference in their entirety.
Preparati on of the Polynmer blends [198] The
|ngred|ents of the polyner bIends i.e., the

o o o o o o, oy o N )



Extrusion", Hanser Publishers, New York, NY, pages
322-334 (1986), which is incorporated herein by
wo0 ejoenersce. [ 202] When one or nore additives arBCT/US2006/009510
required in the polynmer blends, the desired anmounts of
cationid dubiliabels inclnds, o arcamt dddied to,ratorec tpas gatfoniumy iphogphenium,

charges to the ethylene/a-olefin iLnterpolyner e,
and QuESI 0 EPTRTGH ERPHILGEE B Sy O DHERAG D h@rde, benzyl-
di(z-chl%iié@ﬂgu}%ﬂly@a%ﬂmbﬁih@x Bt bRl S andnfori@Rhloride or
enbodi'ments, the additives are first added and m xed

bromide rcobdnah thethyhid iy draxye by hamhmasiten dileriderpribiemidsofigebicthd

ammonly e 45Y SS PRSP RO WBRGLRR plct fr Gosnsiero-

15dime@§¥ h{dréefetidyl Qnfrhorstim adieide ap Bromide,doosnud inethl hwidtdxyethyl
t he polyolefin and then the additive-contajni

ammonpigh gIpEds ot hremiges ﬁa’é@twfﬂfﬁetl’hlea“@t’ﬁ@m@rf@ﬂﬁyjcﬂ%ggen lauryl

. i | . i .
dime R S RIE s A8 PRO Bl o4 gmonio
chloridqsqﬂ yrohédd, IN-lkyls(iC lan]cs)dihgthyﬁmmomhmbnde@ claids) Neadled (C14-
)i e B R A R By e btoria
monoh%g&jt'e,t diMReh afaeaglaﬁﬁﬁ&lﬁmhr&hgﬁfae,rﬁlaikmﬁ& ar 1 hadcheshgan-

prepared by bl endi ng either the ethyl ene/a-olefin
napthylinetheyl pomemium chleddpdtiynethylammonivnHelige] afidririmedythmenium

[ opcent rati ons of. addi t.i ves h I
sl anf g OB SRy P o BT BT A BRE e
alkyamRidaiyMiatkyiemnapauh sdit srl/aauihdkladXrialkydamatonitim dalt, o
) about 30 wt% or from about 1 to, about 20 wt % of the
dialkylhenzene diglicglamegnivm shisside.nididacridimetiplanmpenigm ‘glzlﬂr e b
t : - ' )
conde R AERSE RS, IR UG L . R
naphthymiettsh hihatondims chloritie endeduliepyldohnrthyberizyl somenium chloride, dialkyl

enpadi nent.s, e. mast er  bat cont ai ns SN ent
benzengld TR BBICbIRG BBt ) LE T Ht B S iy dan A pueth!
ammon%xgvm%ha?,' a!nga Pbnzy? dFRARYISRImMivRi HsRRe, CR.fE13, @17 tAmethyl

[ ubricant’, an ant’ifogging agent, a flow aid, a

ammongwu promiges gedecylteneyldgethyl annagiuag@dierideapeliic| eat i ng

. ent, a surfactant, L, Y-ent. an

s G Sy S ARG oA RN Syt bAERaL PR,
alkyldi@ehgthniRstium! Hago JeBiEe S frikaflahetbgninghagud chlorpleagent, an

anti-bl ocki ng_agent or a_ conbinatiaon thereof. In other
decyltrimpgiiarprmeniun heomige dedeqylirishylsneiing bogldey agent .

r‘ o

iade B ARY oo, BRENEE e ALl cRRUUEPAL QAT 23,
POLYQUATD tetrabutylaphrasnifunrbromaleabirapbtrimethyl sromeniune biooride, choline

esters (gg‘g: a,%g ’glir];?gq%gﬁrggg fa&%‘é%@%ﬁ&ﬂé %%éﬁéﬁidq?ﬁggi [aftim chloride
compomgsicﬁec@ tséarfsﬂt@i%_m?ﬁhﬂ RBloriRé 8RESisRES1dBBHiuhPchloride), cetyl
manuf acture flexible durable parts or articles

pyridingeh émmeide br artotidey dalidy salis of gufternized palypuyridalkylsupssy

St r i ,~aut.o .f1 oaor : . a1

MRaBE o5 ke bR B T ZE bk B8 gols: amines,
such asOABH S fes UBAlk e mSiea] dlRardihidyy) abiyethghakedlgamimes, NdE i ve
i doors, bunper fascia, grill conmponents, r cke{ anel s,
dialkylproineslkyl srkigtes. adriied pyrigie; asine §§é‘—1’ guchgs 3@% . amine acetate,
seary! YRR BATE ol RERn S, AR UAARI dl¥iming oxides
imide axotnishoelts;gire®nated qodthmeryearbdeaiinidest reethylatedppiatenmary polymers,

bl ends can be used to manufacture durable parts or

articles that require a high tensile strength and | ow

conpression set. In further enbodi nents, the polynmer

bl ends can be used to nanuéﬂcture durabl e parts or

articles that require a hi upper service tenperature

and | ow nodul us. Gasket Configurations [205] Gaskets

can have many different forns, including "o-rings" and

flat seals (e.g., "filnlike" gaskets having a

o o . e e F A/~



dependi ng on the degree of torque required to seal the
container and the internal pressure of the container).
wQ 2@8j1019m2 cert ai n enbodi nents, the PCT/US2006/009510
et hyl ene/ al pha-ol efin polynmers used in the present
such asipols@diailyindimethynesertimi chidride] s mdy-¢Napethelntinyl pyridinium
. riprrposi,ti,on used in the gasket in an anount in the
chloridg]sRpebcaipping¥Bbut  80% t o about 97.5% by total weight of
the three conponent conposition. Preferably, the
stitvd.enfial RIGoRE SlrERe BALNIBI Sl Sar hibfiINRLihie SeThce
invention can be found in the three conponent gasket
stabilizers pysodsiserikpdsn i nCrose anchB gEngeroRftigiiu S ugBianis ical and

. .97..5% [ [ r.abl v, I z Ml
pilos e85 BBl BHAR- sk, S0 R05KRh PRdcgl by
Surfactidie Rigsikelt Clepiipos (Maesl Dekkehd 99 anged dfRialmoitd, @a%ohio

about 97.5% The three conponent conposition can be
Surfactgpipi QueanigiGhematite MarekPrigies, 1990k h as
styrene/ but adi ene/ styrene bl ock polyners ("SBS").

I?roﬁg]@lgﬁq%hx swithi® stdbiISRrCRATRANER SRRk RAnE QWK | Ses
ro bout 50 percent, especially from about 80 _
benzallpeiure cltlpride ax@fbopame esrhp@indt ihpheppbémitm doynpatinglan axpnium

t he sket . [209] .The gaskets conp{.isin e
comporshg ARRERY shraceingr § e RER MedHRC FhPnledls quansgnary
phosphbrdw§ Bbhpdurin e ngﬂdihﬁm’ﬂ adHp&maVghartiBnivint dosipndd, an ammonium

- conpression, but still soft enough such that an
compofled hxdiexglemmanium sppeundy A pEmag anHRABHE synpundyg secondary
I ' e i Ng

ammonfth $bo 8 2 i Bt S BADE0Bod. A G ey AR
compoliais df gSofrasia IR AR IR U S argoABddndd-of 20fprmEaNR 2R 3R 4(+H):

2thy|ene/a ha-ol efin polyners used in the present

v enPPEOiNR] -84 36%5*5’9? se the gaskets, the Shore A

de%ﬁéofﬁﬁ]g@ﬁisfd}ﬁn about 50 to about 100, even
t hout the use of petroleumoils conmonly included to

Cigiguc ehrehef RaRdmre €H3E t he pol ymer and resul ting

asket In re enbodi nents, the gaskets
%Wiyi888¥ﬁé%%IWfé§%gfgse addi tives such as
it | OXwHPRI-KLa9-CHIiond ef RU-FNE MBHITH T, @ng one of R1-R4 is an
I'rganox. RTM 1010 nade by G ba Geigy Corp.),
alkyl chstip shifver sarpen gloms|or desbos. RTM 168 made by Giba Gei gy
FR5P- b of R s %I@‘Eﬁé,‘é‘ﬁé of R1%Rka i@‘ﬁé\ﬁsﬂﬁ%{%{z 8RS of R\ Ris an
p additives (e.q., erucamde), antibl'ock additives,
alkyl clpiig oBhihsteemoatbdhetohisloe moaey al so be included in the

asket co ifio to, the tent that t | t
Thider fp L RTH 8 %ﬁfdowoofgﬁﬁlgé I%I&%gf%f;‘g&i{ SH2)n, where
n>1: herein. [211] Various gasket manufacturing techni ques
" include those disclosed in U.S. Pat. No. 5,215,587
(Mo iwe lof Bg the ae GHI3, Jone of B -Hohis. CAiSCH2, 088 opgef R1-R4
.%Baipergé k%?. Qat: No. 4,619,848 (Knight et al.);
compripps gt 1gas OnCGEIeIeAg Ny 710 (Knight); U.S. Pat. No.
4ix981 +%3 bf REIRYAle)CHI)-08e oPRY-RNR.CHHSIT2,034 ofdUHRORH ;
U S Pat. No. 3,786,954 (Shull); U S. Pat. No.
comprigesat pagigmealaeedr ge et al.); U.S. Pat. No. 3,493, 453

re I ; , L gk ]
5. *Rp SrRARA gy Ry PRI PRI e R kRe
compridesWBLagilihe(cBuie fragkegt; U. S. Pat. No. 3,414,938
aviglia); . P . 4,939 859 (Bayer.); U 'S. Pat.
r(%*. 5, 97’}56;{1‘{5 B‘Q;@%fj ?&gw ‘tﬁ%é‘Rgéft a£I\I‘6‘¥’?%2‘%rdﬁ 992
&%ﬁ’j C gx}vo of R -101 56! @3VAKI Rfo SBENRAfard PReRf SipAKidEagments.
nited States Patents is incorporated hérein in its
entirety by reference. Preferably, the gasket is nade
in a single step process by extruding a portion of the
f oam ng ethylene/alpha-ole&%n pol ymers used in the
present invention and then™T mredi ately conpression
nol ding that portion into a gasket, especially where
t he gasket adheres to a substrate such as phenolic,
epoxy or polyester |lacqueres. [212] The gaskets

rr g r o o,




sui tabl e lubricants include, but are not limted to,
stearates and fatty am des, such as Kenmmam de- E(tm

W@ 2005001922 | ed erucam de), which can be obt ai neRCT/D82006/009510
the Wtco Corporation. Exanples of suitable, colorants
iSuch oatepounds irwdlslenbmt aré nottlafteddp, bdhanaibcbnian ohhircle, may

berzetegg R PP I AR an e TRa B blogkp Bl onium

chloridé Q!&@dlﬁdn@tﬁﬁ chiobige adeihbRimYroB K &rminsﬁﬁmpém&ndfee &ythwaaﬂne
nol ecul ar wei ght el astomer such as an SEBS po Iyner of

hydroflyetide, chigeallylmethenanine ohloride (Quatgrniel 3), distsrryldimonium chloride

(Quaternﬂiug rs@aci %lgﬁ?\ﬂglre?@)ﬁ%éngpar?g% c?éﬂl{)/ﬂéc?ey(qq&a{egmum 14),
Quater@mhﬁm; Iqaratamugmé Ehrsdroiigi-18 Révteritb) cﬁﬂl@t}@/mmﬁﬁd:thylelﬂonde
of fers advant ages over the very hjgh_nol ecul ar

hydrocBloHge GBI R AURIoge] diReALe P BB AR rgJoihgtier phosphate,
chethano %ﬁ&quﬁl@f(% Egc%@cflé’r ém gﬁha@ lta‘?fbw ﬂﬁﬁlngbmonde dlmethgl

ast omer s ve such iscosity th
dloctackhﬁymmmmmdienhmtp,r seeakeduwinrehporaid u«ldmxpherebmnpde renaig@dm
rodyce. cl osur.e lLiners. .[21 .The | ene/ a-ol efin
benzoafep pBrS G R SRPH s iR s o B e iaus one of
dihydrdUhRREk! £189idPhe )@M@@@ﬁ&ﬁﬁ' bifidoxaraioh YstkealindhRREIH drif,
that unnodified el astoners do not possess. In

meglumine hy digrllptide nagfhidherzsthonm d@losm@ﬁﬁ@mraumé)r@md@er y
oleyieiBlaf PHERU, SN Bt bB- CERep R fotGBE Elpiine.

stearall@initirh @sitoiitd, e&uﬁaﬂ{onmmlwntonﬁtb %t@irﬁ&hhﬁf&bﬁy@lﬁ}é phqiﬂﬂrieshamme
unprocessable in stgndard closure |iner equipne

dihydrof{Hgrids) thijowiiereniys chiveds, B ER Y RPN DR bromide.

extenders and other polynmers to obtain sufficient

PIGG S8 BRR durfake stﬁgﬂl%rs EW};&BEA&UQ&Q bk&ipients and are

i nterpolyners blends with polyolefin polymers, such as
described DRigtaibERSe Iﬁmdbmnkmf Phaghergugsal @cgwmm; pablished jdintly by the
ressi on of Arti

Ameri i PR Brh ot 00t PhEmeERUE! FRied SpeBytain (The

Pharm4@6fical Pfes@r006), feciidally kit@ygbrixed yeein B Rée&mes such as
extrusion (e.g., sheet extrusion and profile

extrusloné I njection nolding, nolding, rotationa

worgLo4mé Dl ow nol di ng. In general, extrusion is a
process by which a polynmer is propelled continuously
B pSITERW &b Eﬁwaﬁ%ﬁ%st%m%@ FortREREfoAhHELEnE BE
pressure where it 1Is and conpacted, and finally

injectatple mamattmulnngmcmlmts anrM@e n@xtpaﬁ@elatq:smlmsefomtﬂgm@ Povidone

polyme3§ i ATEW S TotvficBipriortied, YA Ed S iny it fifons, e sold
under thé 9&‘6&: Adnh N KB BdorS @A SFIC 6rp. Hind P 1akkiBne ™ gswp Mecltiofogdds, Inc.).

profile extrusion die. The extrusion pol yners has
They atsepaiy depseseithasdorhpleilaRaolgevdsn avith 2 cheimjiead rna@%torf b ssitlesey1-2-

pyrroli g@%{%ﬁ%g ! S?ﬁ d‘élpyl%g\}lav}ﬂr\r(@bcg?@e é)ﬁé}rr&g) g?\?iggne po‘lymers are
producd l:éiﬁh{xbﬁ)iall&rh@al seﬁesgﬁl ;ﬁﬁdi&tsclw&hﬂg&h&d’:ﬁmol&eWaf{Wéﬂghts Nhging from
are incorporated herein

about 1&)&0&“@ ﬁé@tﬂﬁopﬂ% idﬁlt@ﬁt .Tpézewseﬁuiz 9913 Srfce e%qdeﬁﬁrrfeq g
compovln?d o b%%d\‘ﬂé?i@isey fdo : %\%{rﬁ%u A a;j;o ?&é%{té '{p@%nfér Yrﬁfst ﬁ‘&\bé aC}fxolecular
weight |0|ﬁjlees: than rabaml 401,009 daktoms, ps o ordscuby wekdht bf greptet ;hmrﬁlO;O@O daltons

t high t | d,
Woulda;"eéﬁgv’fcgﬂi’ﬁf&a# éﬁeg’@gﬁf It%e gggffggeslﬁgpg at (r)mform

parts of the desired shape and size. The nold can be
made from nmetal, such as steel and al um num The

i njection nolding of polyners has been described in
Beaunont et al., "Successf % I njecti on Ml di ng:
Process, Design, and Sinulation Hanser Gardner
Publ i cations, G ncinnati, GChio (2002), which is

i ncorporated herein by reference in its entirety.
[222] Nbldlng 'S generally a process. by mhlch a

I N 1 . o - "



In the exanples that follow, the foll ow ng anal yti cal
techni ques are enpl oyed: GPC Method for Sanples 1-4

w@ar@eAw1@74 226] An aut onat ed | i qui d- handl i ng r oPGI/US2006/009510
equi pped with a heated needle set to 160C is used to

I&dﬁd(ﬁﬂ@o:;ylmels Rr,el}arhé%airaﬂap falirtmam@teeRspmbzi; priozesd, wrml?rlsﬁmﬁ
| onol tog eac ri edpo .na
® obta@argcbﬁthum@ﬁ o sgetysnh pud FoamaEyooghsBe RepPs Burediere
| to
synthes @7 o AR I L B D Bt g
butyrola@’éon@ Séhdr@ meaifﬂil% '}ﬁblﬁ’@ﬁﬂdd’t(ﬁieﬁdlﬂp mhmra t8 giald ppmolidonthen
luted to ng/ M using the autonated liquid alndlln
Subseque@bmatmﬁ@t Wlﬂéaqﬁﬁédﬁ@cglﬁ%séh? émébeYI’fQildfG@G@nOPQE 71FO pnertzd fon is
t th
cricd {YSSFON  STSHEE SPIAS LR S0 MPIEPLE 00 i

pp. 758 piprek & Cat, P%hﬁzayrjmfnm%)l owrate is used to punp
hel i um pur ged 1, 2- dichl orobenzene stabilized with 300

m | onol asthe Il e.phase. throu thre
méﬂ‘éff““é}‘ﬂ%ﬂﬁocﬁﬂ QPRI AT BIRICSI R f%?%‘%%%@‘ng
molecul'e§‘0 B&{yBs AR 1 dttﬁlsjcﬁﬂ&enﬁn%bmmeﬂgﬁﬁs Tﬁb&d&ﬂﬂhr
tector is use W|th the Evaporator set tq 250C, th
welghtsmé tﬂm pleculserary 6bBBAeanRT AV PEZHIAT CAREPATHEIY GORIRCTE

e P AL P AL A0TSR vy,

the mos® a4 ¥ udedj rRh&tlof dﬁss\fﬁmg S@riods holepulasweight g'redes is by K-values,
quid-handling ro and a at ed ne dl e ({ |
based OB PGS GRGRURE ol e VS MR OETG8s RGOV TSFPER Bgymers
f dugest frdh@igadn/ e
e
measurGaédtyaidcaldbabd aaoalinpokikéntsdhat’ e frabd and t he

nol ecul ar wei ght information reported uncorrected

alns ol ren andar,
AHe sy Sl e Rl DA A bR g pods tha
measur@ﬂf% WASEIRE BT 1R Andiyidasiisblatdles; siidhaRr barlidhy sdastering. Table 1
fractionati on (CRYSTAF) using a CRYSTAF 20Q . unit £
provides erntesulsic atdight dotwi fpassveral pepmprsyaliyeveriahle Poddentrolymers, all o
The sanples are dissolved in 1,2,4

Vﬂ“dl¥$F%ﬁ?%robenzene at 16Q0C (0. 66 ng/nL) for 1 hr and

stabilized at 95C for 45 m nutes. The sanpling

tenperatures range fronllABEKL1300C at a cooling rate

of 0.2C/ m n. An infrared detector is used to neasure

| v/ ' H
T R R T S T e
Plasdpgp GrlS, ;Hﬁg.iie t-he 7‘?),9 per a] A S deefeaz,ed. 3.*9“00
Pﬂﬁé’l“@f:r}oal ABJSFE\):-& /e ﬁg’b Q:ﬂ I @“ *ir,\'l_ﬂ pg: I 6%0
Rolikooit B ] héldfor t |comoO snchPdgo 800t | bkt on_ok2Phe
| Kptidgme? PF] 226118 The | CRYSBAE peak 7OBABAAYM ur el and atd®
Kallion 08t i 1 2¢d2by the P&4R0 anall $8080-7HeAN e | ncl ud®@fPd n
theatsRYShakEcuBofvtigia iserefieham i@ M002101Bns, this H@Uﬂqnﬁmlmrs not useful as a
surface siédiliem 6ir adruSpaipmind toTHsedORYISTHRrepierly ¢.¢ tiFrtiy) r o ut i ne
identifies a peak tenperature as a rraxum rl ny
dwrurstt@ursspextyaq«era&ewwlealﬂaéa‘f%@t%ééﬁhe "H'g}é%rgé%ﬁw 71}”?‘% anag Mw
is the weight average iUl eispy Ry and My de‘F pef TEaesaaK
centrifugafion, 3d My g iR Ry dscoply r&eﬁfué fe t he CRYSTAF cur ve
the preferred processing paraneters are with a
Bavpbomtherdatd providedin mm@l ,aaxdmpiarh u@fdmomm@cmﬂy available
par anet ers aovethet % ;yie I|

povidope pakymeFne s é’%‘éﬁf&rr@t el ‘éﬂ%‘é?‘a ?%%F hod
Kollid Extheli gaxﬁ% el-4 and A-C) [230] Differential
oF I e

anni rfg ry results are determ ned using a
TAI nmodel Q OO0 DSC equi pped with an RCS cooling
accessory and an aut osanpl gq A nitrogen purge gas
flow of 50 mM/mn is used. “The sanple is pressed into
athinfilmand nelted in the press at about 175C and
then air-cooled to roomtenperature (250C) . 3-10 ng of
rraterlal isthen cut |ntoa6nmd|arreter dISk

S .




[ 235] Conpression set is neasured according to ASTM D

395. The sanple is prepared by stacking 25.4 mm
walr@arowr2 round discs of 3.2 mm 2.0 mm and OPQBURIM06/009510

thi ckness until a total thickness of 12.7 mmis

BeachNdnogiigicdiase Tadrodinhistaridr Sikdlinduy Paiticle Sze 7 cm

conpressi on nol ded pl aques nol ded vvlth a hot press

under the foII ndi t.i ons: ssur for 3

4 sed Horejcrartile 126 HeAF AL QUisS Pists OF (5F Nelaht gesspe particle

size as ﬁl@ﬁéu%ﬁg’ &%V@&R)‘ﬂh@tﬁﬂ@ ki9e Iﬂegﬁnrﬁfg%%ﬁmm&:? wef ko hH R tHAGe

wat er at nsity [ Sanpl es” for density
skilled methe ant.e Faelt techmaqyss dpduded fcac%mnulengedtmemm fpld dow
nts wi t hi.n.one hour of
Sractiong Qg AP O RG AR B SoPy i e e B PR P fuggtion
Modul us/ Storage Modul us [237] Sanpl es are conpression
Tht ﬁﬁﬂuh@uﬁ?reﬁd%dﬁnﬂo%ﬂ&ns bt € iivaentiam dorﬁptﬁ@rtaﬁﬁhmus and/or

secant nodu are neasured according to AST D 790.
sirolimus rangpartigheeihniag ats etlecsy f PETagrRRBHEP Rige 0bleasingp pPout 2000 nm
0
e, 2 G PR s BN o, B ERNRE RO ES R,
nanopatigias ave hotffeties avdrGsr paetlclk/bde bf #4050 4BREAOORNm, Bsethan

B I N e e

less thaH‘antﬁbe ﬁﬂﬁ%spﬁaaﬁ aBo¥A300 8, %séfﬂ{én a86& 1206 Any 1&s WRa about
The filmis then cooled in the Eress W th

for
1100 nm;mm thgn elmua I(M Jem, lgss tharabgog 99 pmy legs than Fheut 800 nm, less than

aous TRE 3SR T30 SO PO s s

than abblﬂ| maﬁn Oéxs thatidDpuld 58 mﬁMeSSSthmsaiﬁ)ut 40D s legs BYKabout 350 nm,
dner Haze-gard ASTM

less thaaeb@utéQQ o e rpaut, e%‘ﬁrﬁ 'é%% tosfy 4wt 2 1746 tgim Hout 150
nm, les%v{ %5%9&\#51%0%511 s HREGLbLEH Al ﬁ@gyt@%a’c ﬁ@ﬂﬁﬂ as measured by

ernal haze’is neasured using BYK Gardner Haze-gard
light-schiterag methdBT Mikod@p g, Rrotlve dppephate Mateedsl oil is
applied to the film surface to renove surface

cratches. [ 2 ani c n
AL BHRIGR et PR P e S PRCBOERo e R b fposapteast
50% of4hd B¥tofilnds SSHiliatus] S tﬁ&@ﬁﬁm@ QndJﬁfdl@mﬁ%'EMdD:leﬁ%i a part1cle size
m crotensil e speci mens. | es are stretched w

less thapiag ef&rstizg a%@geg/&vmmlgbt,ate 36ss dean hRed 000 TR ﬁﬁbﬁ ff&ﬁa"e
average S%a%@?réf%g’nma%siﬁﬁﬁ%g@ ?r@qg% 6§ 2%%?%@?% w%rﬁgﬁe BbroBmus,
sirolimake be taciotachsfand girclahs particlashag a dzeldflessaiah 80084 900 nm, when
N R IO T A

referentdd ARYE A th&@mbBitthéhtd af %st?abS\th‘d(ﬁ/x?# a@least abO 7(@}{ (‘dt éast

experinents at 300% and 80C are conduct ed using an
about 88y it leastehout| 90¢h atlsest abpui H5fre B6t Betekperiofent the t4seolimus,

. 5.Sa els vvedtoelllratef
sivotim 8P sl EOpRe Pt B ol e s Bty
average . b.aldds fva lab&ute0pe hinRdat thahRBoWERN0 @itri, Ye3s SHanedsutat800 nm,
150% strain fromthe first unl oadi ng cycl eis
etc.. recorded. Percent recovery for all experinents are
calculated fromthe first unloading cycle using the
B vl oW € Dalthd Sor 196 ﬁéfz%@ﬁ%cﬁl%e&!x@oﬁﬁﬁ@ slrblius, or
e percent’ recovery is define e cov ery = X
tacrolini@i0ane siro[idvi§ FomhesitiorE thespartiele size dtlowt wkleh 5’0% ofdhe tactolimus,

| oadi ng .and es is..the s ere he r.n
svolimp & (R QU ET NPT RRRTEE S P A SPeTeL’ Poday e rlrtile
Stress relaxation is neasured at 50 percent strain and

37 0C for 12 hours using an Instron(tn) instrunent

equi pped with an environnmepntal chanber. The gauge
geonetry was 76 nm x 25 0.4 mm After
equilibrating at 37C for 45 mn in the environment al
chanber, the sanple was stretched to 50% strain at
33396n1n 1 . Stress was recorded as a functlon of tinme

o s T . - . Y A~



to successive tenperature steps from-100C to 200C
(50C per step). At each tenperature the torsion
wo@a1u®765 i s neasured at an angul ar frequencRCDUSH06/009510
rad/s, the strain anplitude being maintai ned between
size beldwlwiieh 68%t ofdlxtadrofiarus ssitolibms pmstareliniatind sislinorsqadidles fall,
.sufficient and that the neasurenent remains in the
bywelgsht'near regime. [252] An initial static force of 10 g
i s mai ntained (auto-tension node) to prevent slack in

he sgRkent§h 19456 ar8NRARSINMRuRESiPpTessR Gompound and

consegUeRCEstdnif.9¢ 1 P separation DL inCreases with the
tenperature, particularly above the nelting or

g4k Bﬁﬁwwanﬁ)&in@ ofherbiigud el rXﬁﬁ{anﬁomé&nﬁ th&Rbf a?ntdQﬂl% or
at the maxi mum tenperatuire or gap between the
more sirfact stabdizesaeh earyefétdnllyl ’Ilheloptlmlabmom %8 fheNpdividualdentmponents

dependy hriominle ToORPRI it Ryl gl A es O OF piee Sdiper

é ERRdnditRdsurf:
selected%@ﬁ&i‘isecﬁe h?dr@%ﬁlﬁl’: ﬁggﬁﬁh%g%@?ﬁg@t %ﬂ%%rg gt i nr ItsI Snué ace

tensmn@lfmaltfzmohltlan& ¢ﬁhasfab1hzqrAafREF) anal ysis is conducted
according to the nmethod described in USP 4, 798, 081 and
Q
&%fgr?dr)%f‘t e, c?éé %Fra cr)rgcr)]i:: H‘%}; g:%llgBtsﬁg rﬁ;oﬁ%ﬂ{atlo}r hereof can
vary frdiphpeit9pleh e sboat &0 y%ﬁﬁan%pml 93% tsabadit 0.704 pﬂfroﬁ‘x:abont 90%

20, 441-455 ( which are i r ed .
to abof Bisehr i cte s BRA PR caNRns Sgren e Gsp e sl o
combmlaﬁ? de)é? el hiSieddt §ﬁ@§u\fﬁge 5@bilizeC AHOARARERE SRR @R pients. H1gher
to crystallize in a col unmm containing an inert .
concen‘saﬂ:xpmraf thestetive ingssliat ex geskuatly phafersécbfsbm ardsge enchepst pidiciency
d nperature to 200C at a cooling rate of 0.1C/ mn. The
stan p‘EBtI'urm is equipped with an infrared detector. An ATREF
chromat ogram curve is then generated by eluting the

%M&ta@lyl 't}EQﬁn@éﬂtMﬁBﬁ oSaifkesthbitinertdae vas fuom abyutdl. $9ity about
i ncreasin e tenperature of the eI ut i n sol v

99,999k FouTISPED s ErTp U P (e 8DES G0 toBpR ) S by weight
bili t
st o BB LR Bt PSP e o
including othet exagitms.oet hane-d /ort hodi chl orobenzene to 0.4 g
sarrpl e in a 10 nm NWR tube. The sanples are dissol ved

zed by . h n e tube and its contents

o 1583?@%%35‘8?%9{‘5‘?“@%’6‘1 %ﬂged using a JEOL

Ecli pse(tm 400MHz spectroneter or a Varian Unity

Pihbis dodditichD Bddrigo ssiias lof eetih fdntio diidyesOshpiie be ar hdfe binding

resonance frequency of 100.5 MHz. The data are
agents, £ Hug pgsts, BIDNGAUIBIIRCTIS aTSPRNINg aBsPis R st R e flay arinepEauts,
preser 3G Bulbth AP Blonls, Alifercis, oFRrASAEYGon Bl oxcipicnts
dependiteg wpohithesouar &f aiddristratrgetndehe ddsage ﬁpmodesmd:d whwthlextipients are

25,000 Hz with a mninumfile size of 32K data points.
Weukn?ﬁvé“%]ﬁp s are analyzed at 130 Cin a 10 nm broad

band probe. The conobnoner incorporation is determ ned

USda RipldSIT il @ehfs'a?@la%&&ﬂdn&l?@%@' lhctost: dahydrdGalé various

Macronol . Chem ™ Phys., C29, 201-317 (1989), which is
starchersm@m&.ﬁsaf binding agshis rdémY%lOﬁé ﬁ@lhﬁoaeﬁ ami §r0éﬁwllnlfeé1t y.

r, Fractiona TREF o
potr A RO bRk P S 5 %8 R prion
microcBRtalIiRS cellfiode,lanfl %ﬂﬁlﬂéfd rﬁw?ocﬂys‘teﬂhﬂd‘lédﬂﬁmﬂe (M@BSIV(SMB}CW)
stirring for 4 hours at 1600C. The polyner solution is

forced by 15 psig (100 kPa) nitrogen onto a 3 inch by
4 foot (7.6 cmx 12 cn) steel colunm packed with a
60:40 (v:v) mx of 30-40 nesh (600-425 mn) spherical,
technical quality gl ass begis (avail able from Potters
I ndustries, HC 30 Box 20, ownwood, TX, 76801) and
stainless steel, 0.028" (0.7mm dianmeter cut wire shot
(avail able fromPellets, Inc. 63lIndustrial Drive,
North Tonawanda NY, 14120) The col urm |s |rmersed in

T I Y 1 N 1 .



conmpound herein does not conformto the structural
representation thereof, the structural representation
wa@b@bliowent rol . The synthesis of all netal conpCEEER06/009510
and the preparation of allscreening experinments were
Saitgble thbpicants, induding agerits thgeavt ah thesiidveatality oif g shwdebaxbe
techni ques.. Al l sl%ve,nts used werg HPLC grade and were |,
compreggeregre seoifel silipondiqrdde, spaa ANRKD ¥k BlG stegrifelf s Pagnesium
; LI yt@hal o 1 SObut yl al um num nodi fi ed
Stearatetr‘:g%l% aturmxgér}llg Sg\?/cgi egeibl e commercially from Akzo- Nobl e
Corporation. The preparation of catalyst (Bl) is
Exmdplet efsweetémsly areeny aatBrabpaartificiahsvdetdner, such as sucrose,

.. . - et hyl et hvD*- hydr oxy- S*- di Ct - put vDphenyDret.hyl 1 m ne
xylitol, sO YT sacehsn, SYelARY SR ieat HEH TS, Beigpier of Shyatie
agents &r8 ,I\;f'(%[n%w%ft(@ &?ﬁ@ﬁl@ﬁé’éﬁWA@@Oﬂ-ﬁﬁab‘f@é&ﬁ imaPor, &Rt S b8 Sand

brig yell o After stirring at amnbi ent tenperature

the likef or 3 hours, volatiles are renoved under vacuumto
yield a bright yellow, crystalline solid (97 percent

?i_xgx!pgteg BE P{F?’%?e*g%‘iaeté iﬁ%e?ao%{sei%@z s:o?lifeaé,(n%’:thylparaben, propylparaben,
benzoid[‘l%iég jyﬂciﬁdﬂsalﬁb,{mhm)st?ﬁt dfpadahRd@%benkoiciacRisich B3 Bhthpazypen,
solutiron o
alcoholp pugkeasie{hd on henzy balpghpl pbgoaliocammonngy suph pp RBEAAL)F ne

carerh 8 o BBl gt o 1 ouly adcd i

tol uene. The resulting dark yellow solution is stirred
Saoitalgé ditvents iBolide pharimcewiveNeaccapidble inetfiled, ckesur e

A N T A I (e
of any &fathé R%%oiﬁ‘@. P ARsieabf Ahels n@lm(a%;lﬁmdbyifs@amh@mw@e,t duebhs

' 2-o0xoyl -3, 5-di (t-butyl)phenyl)imne [263]
Avicel PPHEO hgnduicolT Bty alastose Suchvashactoss Amanonidiage, fastose anhydrous,

di ssol y N nethanagl. (9 . an ®, T
and Phfi o DL (HEaT  EFlgiaen RIEBobe Siehs Eeeoppprss ™ gannicol; starch
bitoPAGGHse; INEIuEARL 1 ON M xture is stirred for three hours
sor 1Oang&tsﬁ?(’en C%0| ed to -250C for 12 hrs. The resulting

yellow solid precipitate is coll ectedmt;{ filtration -
Suttable disideguinth incbidg lightln aresslinked golysingd pyrrelidene rern starch,

potto S AP Sy SHERATRERRS85 T B, Bl by Blone,

sodiumpstachiglycalatenand misties tHerdofomers. b) Preparation of
bi s-d-( ' 2-nethyl cvcl ohexy
Etxg)\élﬁg |o(fJ ?géjxfs%g\gts%eé{s ia%etfgn)/ggeenq%lozlpllesr,npu&oc)tszalnro%(g)e{]ﬂjg erlrc]:id and
a carbofhte Of bﬁﬁfﬂaﬁ!ﬁ%y qlREm M}f)aﬁitc hak (%1 @0 ¥dreRampl Eitrid) wrdakik Pmalic,
henyl)imne (7.63 g, 23.2 mmol) in 200 nL toluene is
fumaric ladipioy seatiscl and akgisiolacids and GEd(id awpidsalts. Seitaple carbonates
.11.6 mml ) .in. 600 t oluene.. The resul ti.ng, dark .
and bicoPsEy Qg5 ST R (5Pt oppiig b SRt pgtassiom
carbonfi@) pldsit SicAtbbitit& ndduediti@rcardohlite S glyolrné@Bthohate, L-lysine
give a solution having a caoncentration of, 0.L00783
carbonale.[apd BT eitine serkopaie. Alewetyy.syibe hespiiver Bistreayats peppgnent of
AN r i um borate), prepared by reaction
the effo e%gg}tgﬁugﬁ%%‘g&r@tp??sgﬂyl am ne (Arneen(tm MHT,
avai | abl e from Akzo-Nobel, Inc.), HO and
Li [ B(C6F5) 4], substantially as disclosed in USP
5,919, 9883, Ex. 2. [266] Cocatalyst 2 Mxed Cl4-18
al kyl di met hyl ammoni um sal t of
bi s(tris(pentafl uorophenyl)-al umane) - 2- undecyl i m dazol
i de, prepared according to USP 6, 395,671, Ex. 16.
[267] Shuttling Agents The shuttling agents enpl oyed
i ncl ude diethyl zi nc (DEZ, if\l), di (i-butyl)zinc (SA2),
di (n-hexyl)zinc (SA3), triethylalum num (TEA, SA4),
trioctylalum num (SA5), triethylgallium (SA6),
i -butyl al um num bi s(di met hyl (tbutyl) sil oxane) (SA7),
i -butylal um num bi s(di (trinmethylsilyl)am de) (SA8),

T I P~ AN\



pol ymer are wei ghed and the difference between this

wei ght and the tare wei ght gives the net yield of
w@oelogirer72 Results are contained in Table 1. | nPdebE®04/009510

and el sewhere in the application, conparative

@O NPOYRfstadblENhneh itk tdYaaolinfis Forfiulitions [ 269]

Exanpl es 1-4 denonstrate the synthesis of |inear block

(1RE PR PEYidst miCEIaN DanpRY T A Ca RS SoRy sing
tacrolirgﬁ?' 9%‘5’1%1,15 &Oaféﬁmﬁo e bEat BnRPAPAN hidhAnd dinf&dAkions in
road nol ecu

ar wei ght distribution product (a mxture
low injedticnephmagse (Brepipladty tethulasiopsreeaprijenbased oafs #we of
DEZ. Due to the fact that Catalyst (Al) is known to

i.ncor por at e re.octene than Catal yst, (I t he

&1m%1§%1}ﬂpr?§rs%§lg§tlv& segnent s of theslfoesu 0t))/f)ng

opol r.s_of the invention are distjngupshabl e based

%P%F%ﬁgﬂﬁﬁed or density. Table 1 Ca:d.'fl(ip?o Cat (BI)
cat MMAO shuttling Ex. (moD fmmo 1 nmol agent

%Oﬁ?FSFVE}W% eld e Mi MMM hexyls A* 0.0(()@1%%%66 0.3 -

(

0.1363 300502 3.32 _ B* - 0.1 0.110 . 0.1 6957
iﬁé%gﬁﬂﬁgéﬁe .06 0.1 0.176 0.8 _ o_é@&%ﬂ&%gﬁ%aﬁﬂ# @

Gy5ed o 08 01 0,192 DEZ (8.0) 0.1974 28715 1.19 4.8 2
Velst &%t 0. 192 DEZ (80.0) 0.1468 2161 1.12 14.4 3 0.06

.1 0,192 TEA (8.0Q) 0,208, 22675 1,71 4.6.4,0.06 0, 1
Ftoplapeare g0 a8y cs ool S samon out ) T8k ety
propylﬁng%eﬁt(ﬁm ®2oPBIsed Qﬁg’%gﬁ?@l}?ﬁ&cﬁ (&ouPdab, PakE 6 bav/w), and

di stribution may be seen the pol yners
benzyl ptootialoeg tad%ov/t). ndn exenplaryinkl editisting agantds sodiamdiyiixide, and

nay r ow | ydi sper sit . d I :
an exe Pt aBsHGisE R e Mt i ikgIE, QMBI presepvatyes, pi
adjustih®) agenRD A BESIdREGREY £€ well-Kdemdhsienae of the shuttling
agent . f271] Further characterizing data for the

pol ymers of Table 1 are ,de}ler m ned by E&f erence ta fg%ef
Fhyuperslimyp pesisqlisesracting inyhexsrenion pRREPESEY eHhergh G form
of one éﬁ“%}f’%ﬁ%‘éhg @%tﬂ%\ll\lg [p‘;u?eiélngﬁﬁ@mm a§ 'drrf{ﬁufr&trraé(e?%: ngb?lﬁﬁ{gsé?fof

. /C nelting point ( W
enantidreat. Tie ifnpsimaugfrest®8 . agemt/igprefirebly prasentin adinect8RyY STAF

cyrve shows the | ] est.peak at 34 Wit
nanopigfendite JogEREish of (e ni-Pap an et it paf (RR Mg B fhpue s0
mg, orlifl8n AW ttcin 8doud €.05[Rd & abbae2®sg. curve for the

pol ymer of exanple 2 shows a peak with a 109.7C

melting point (Tm with a heat of fusign of 214.%3/& .
E.  THethusisoédfaiing Agnermeicaiate Tageolomisand/ o Sirliypus Foppajations

at 46.2C with a peak area of 57.0 percent. The

Sl GRARG B RLARE R RGP RO Ayl o S eAhad Susing any
suitabld nsdthodskreovpemkhevit Such 252fr Zea@pie) milgn_g, pomogerizaionw t h

. a heat of fusi of 160.1 J/ g, The, correspandi
precio gt AR oSl PRl Rter BRRau SRCHEAP pgthpds of
makin%%@xlfofﬁﬁﬁﬁld@é ackive BoBRIcEMPbsitidieardl dédcaibed LU ISe PuRRINbG he
SC Tm and the Tcrystaf is 54.60C. [275] The DSC curve |,
5,145,684 Mathoge b{mekinghagopartisilatejaciiys ieery cpBRRSifiPRYArg also described

. 104. 5 [ It it R : i o

53559 0 b b ol Ry s,

PatenttNd. 15eBI8, 338 &kr Aomdiduéis Mikthod af peiallingrRiarmicetiica? Substances;” U.S.
percent. The difference hetween the. Tm and,,

Patent N gAOHOIP dor Meod pDEBRATHPERScEUH AL SPOTR TR L Seht No.

@ of ifli ' ik AhtioN] bedts WEAE Crystal

5’665’% ?%sﬁgﬁv%?%%?@ t%%%%b%%@%ggondi n%g CI-IQYST E gur ve e

shows the tallest peak at 48.5C with a peak area of

29.4 percent. Both of these values are consistent with

aresinthat is lowin dens§'4ty. The difference between
the DSC Tm and the Tcrystaf'’is 41.8C. [277] The DSC
curve for Conparative Exanple B* shows a 129.8C
nmelting point (Tm) with a heat of fusion of 237.0 J/g.

The correspondi ng CRYSTAF curve shows the tallest peak

~ ~ » S Y NN
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5°0.29 10 395 1.41
particl89izd af Q1e3a<frdldmlhs,185’012mll5 oﬂqomblmatm tberwf 1 ap#Tlegti® Byerge
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than aé ug 4§é)§§ rggﬁ%r?t IME 1ighfd dl%fﬁé@%hﬁﬂ&é&fﬁ&%ﬁlﬂ&ml 2?8 physiologic
pH, fok B&nﬁ@e Gwithia |thmh§¢/ befrbuytlabpiednl 1o) aboutd P ([dRring ther sigpyriegimgion

ny”"
process; oya preferaply withine smes of fremapoy( 20 daaant 3 aing e tire
reducthJn) aégrlyée%gyir? A Qﬁlbéﬁﬁﬂé% S REBR Wled B BdedfBf e sizB reduction
tor polymer production rate percent ethylene
processomqmsumn in reactor efficiency, kg polyner/g M where
g M= gHf +gZr | NJECTABLE COVPOSI TI ONS OF

S R RO B

reducélﬁt@%%‘ffebﬁw Blefrge PanREd dizOdeszanps alﬁ)uﬂgotmmheﬁﬁ’ecwwenethods
| rmunosuppr essi ve_conpound. In an ex

of progidiuminpehsnical fsc ﬁ@@é@ﬁlﬂ@ﬁﬂ&é@@}qﬁ% ol it t?%?‘i@tl%\m grolimus
1mmu88§r?f\:§g éﬁl{)ﬂlcﬁ{c]ie Pall A rfn!e&l%l lnﬁilﬁl mﬁﬁﬁéﬁﬁfzﬁﬁ% M8r example,

tacr Ilnus i nus, or a
conbi nati on thereof BACKGROUND OF THE | NVENTI ON A
Background Regarding | mmuno éﬁppressive Conpounds
Exanpl es of i mmunosuppr essi conpounds i ncl ude, but
are not limted to, tacrolinus and sirolinus. 1.
Background Regarding Tacrolinus Tacrolinus, or FK-506,
|s a nacrollde |nnunosuppressant mhlch |s reputed to
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{See, The Merck Index, Twelfth Edition, 9200 (Merck &
Co., Inc., Rahway, NJ, 1996). Absorption of tacrolinus
WO e@ai10t9e2 gast roi ntestinal tract after oral PCT/US2006/009510
adm nistration is inconplete and vari able. The
with a MRsetwidieedi (Mv@ifluatiés Cdry.) 0Ball agillilg isdow endrg$ @iling process
adul t kidney transplant patients (N=26 226%| n ad
that usep piling et greg staplizeie ARG liqyid Fhe nerrérla 9Plagehi tlﬁi}ng

v 5RITEL 3 o Bl 5L AL 03 Skl NGt

particle @fzetblyemjamlcam d'hs nmhacaslmduzhtss hav%mittgﬁ ldezmmygls ﬂ;}ackmgy for the
in 32 | vol upnt.eers esta ed the
pamclesrfﬁreﬁar revide {a %’awgy 0 thegnass ot e gt “e@ﬁg el

Tacrol i nrus maxi mum bl ood concentrations (Crax) and
Mead MNELS istaBale Hﬁé&‘?g{]ﬁﬁ% p?déﬁs%a Mgt Pabilifdr CARIQiduid &e placed
doseproportional ion rn 18 fasted health

in a resqrypin andea-eirqubaed in ar@laalbgr eryttainipe anedippans %blfot@rrsghaftflrﬁgeﬂer

e i AP BedBe ENE SPAPRE B R g g e
thereby FediRifoettle dfug]lﬁuﬂ(ae h@urs post -dose (Cmn) correl ated
well with the AUC (correl ationcoefficient 0.93). In 24

ver trapspl ant  pati over a cg centration range
%fpmpee%ate@eﬁ@mbﬁlwﬁl Bo oAb TR BB AR Sy gabiizer, and
liquid (91' (%ig i fibuifi %B%E staBilfz004hd8d hRG phrtidI& §izE ?édﬁct%’lﬁ constitute a

extent of "tacrolinus absorption were greatest under
processfsasdm ¢prapetidd titon s»rocibsezopc,esbnh & tha Miconflvadizer ancadled the

InteractiBaOpRR oG | b 8P RGP HF GEBPRP RO0GHS G MRy R B dreed
out. Th}g)iréx’ﬁ&% g?l'i/e ﬁ@ e%&%ofﬂﬁ@i%&@ S‘Mrtdﬂlt 81 e Paadpa OB @he pump is

, % f at nmean Cmax were decreased
filled w&]ii%rrahxdt 'ﬂ?é’/pnmngpahter iveloyed amldhér pmduWas foreerhythimigbdhe

e o PR e o Sl BER o
sheer, 1&%%’565}1@ cal BRRECHhI¥E hié reeﬂbnﬁ%ﬁﬂ ol Yartiele @&l tioN-Ep&ifically,

tinme of the neal also affected tacrolinus

inside th¢ titeradtioatshrinbgr, thernsessytizedrprodnek th satibinjo et steamsgnd he
acceler%tgcﬁ ﬁ) eé;ir?%an A}qulgg lvvfﬁm § dgﬁe ﬁOém%c{ lettéa%g e 2({1 ol tX‘%ﬁrg reach other

and colA@Nnths titéraétich ZonB.O The rdsolting pratct s vrmaﬁne arepumifonmxparticle
was reduced 63% and nean AUC was reduced 39% .
or dropleéFiae | ¥he MicroReidizes? elgo ewivisies pdwat axghapger foyallow cooling of the

productt rlﬁgf’lgéstgrg?l\tkg ?t%%hnlltﬁ wbﬁfﬁ %#GW %?H?c ﬁyyaf%cfgy rleq'erence refers to
aprocergglg@rg@mmﬂgmeged in decreased AUC (27 18% and Cnax

(5019%, as conpared to a fasted state. Plasnma protein

b| ndi ng of tacrolinus is ag}ﬁroxr mately 99% IS
The épenaenppsssaaberichn added hr Bewd medivm gne“%rchst i gssentially

1nsolubﬁ]gt/ %mlzgg{ngrg{b Irf;}/ll% gtélff%ct%gtﬂ%ﬂlﬂ% e sérgseﬁlt gﬁtﬁ% gvengﬂsl oF it can be

added taslMugﬂlspBrSWntfbllmvmtgtpaﬂ@fi ase re@haiohi élfheime:mixaranérfe used

l i nmus, betvven\/\holeb end on
direot s PIC TG 1 e YA, TG TR AR IV op B AL Lo Lims
partlcletéfﬁ {hREdiSferAbA SR sSERARBI 0000 AUt 18 QRIS Bbi BB prediid be

plasma protein concentration. In a U S. study, the
used direstly wheh avaB inailllis veed fooattrisions tlfesrativelypthgdmanunosuppressant and

at least %ger:] ge %ﬁgfé\l?gﬁ‘?? G g §bgC§?Pe s%gg%ﬁlreQﬁqg%mgg HQ’Z llS'II‘(l%TSQﬁ{ane aghation,

e.g., a QW IdasPe RyigtS il Adiddehyous hlﬁsp@t;si(ﬁﬁh bbseevdd- i Sthisly Skermare no
(CYP3A). A netabolic pathway | eading to the formation

of 8 possible netabolites has been proposed.
Denet hyl ati on and hydroxyl ation were identified as the
primary mechani sns of biotgansformation in vitro. The
maj or netabolite identified in incubations with human
liver mcrosones is 13-denethyl tacrolinmus. In in
vitro studies, a 31-denethyl netabolite has been
reported to have the sanme actrvrty as tacrolrnus The
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contai ner due to decreased stability and the potentia
for extraction of phthalates. In situations where nore
walRdoatier93nl uti ons are utilized (e.g., pediatriPBCTHUS:006009510
etc.), PVC-free tubing should |ikew se be used to
large agglmmee visitde othe nhkeal eyeoilt is prpdérfadcthat thel preguia ds sulgedtedito

such & RSB USRS SO VPR § FAP LSRR LS AR or abiion.
di scol oration pr| or to adm ni stration, whenever
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i on Vi
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tacrolinus bI ood trough concentrations in |liver
tiha BRlieHimb bk Ok Svidé aha desdhas bHmbaglyt éj’ohah@pbrﬁ&ﬁ&d
on clinical assessnents of rejection an ol erabilit
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)-4- roxy- 3- met hoxycycl ohexyl ] -1 -nmet hyl et hyl'] - 10
does ncg mgmi%lmnﬂyj slgarads, the immunosuppressant molecule. Processing temperatures of

exa 3 27 epex i 6o - .
ess a2yt g A RN AV AR it TEBLGa e Biobusing
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its nolecular weight is 914.2 he structural formu]a
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procesgyy AppieRHPIRGRFSIIE PIFREUTCR MRV RIEH, O o pli Bﬂlﬁs AR ﬁrﬁﬂ ‘;‘(Vé‘;famfy
avai l abl e for adm nistration as an oral sol uti on
containing 1 ng/nL sirolinus. Rapanune is al so
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comdmgpMadial- ng sirolinus, and as a yeI | ow t o beige
triangul ar - shaped tabl et containing 2 sirolinus.
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exanple, in U S Pat. Nos. 5,518,187 and 5, 862, 999,
both for "Method of Ginding Pharnaceuti cal
wondpstieraces; " U. S, Pat. No. 5,718,388, for " CopdT/NSINE009510

Met hod of Grinding Pharmaceutical Substances;"” and
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poly (P RPARASS-of o Wieieiadebls BHHBSH N er g ioB i S AGRAT
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Stabilizers for Nanoparticul ate Conpositions;" U S.
Pat. No. 6,316,029 for "Rapidly D sintegrating Solid
w@e@b/1003nge Form ™ U.S. Pat. No. 6,375,986 f opCT/B81006009510
Dose Nanoparti cul ate Conpositions Conprising a
Spesriideid Bedio iiepariated o tiR Millel Mefidgartuldi@merolimus or
. . Stabilizer and Dioctyl Sadium Sul fosuccinate;" U,S. i
sirolimpig psinggonenaopal §apRratin teEiHIgRdB MPECIUIAYTHPEGSE Bichag by simple

fitrasi i ARBlahARE FRGAFIGER BICS, BEGPRE SRR porpRSp isghniques

such aPedntrifigatidh 3P al38 be Employbet hods for Targeti ng Drug
Delivery to the Upper and/or Lower Gastrointestinal
Tract; ) U S Pat. No. 6,582,285 for "Apparatus for
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. i . , .
e PP Gl LIRS, RS plcREssing can
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osj tipn and Ose Thereof as Antim crobial Agent;"
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. Maki ng Uni fornly-Si zed Particles Fr orp | nsol ubLie .
includgyg Al using thy injegfableygrongrsopfatg srqligpus.qsitpligiys frmulations
ol ee of . . .
otie RS SANHPRIRIT P31 RS8Rl MR Sethffin
immuRadiseaks. Bick AEt@B cofprise e tstepofatinimgemugstoRPayubjest @s

for Enhgncing U trasound k Scattery all of which..
therapg ol dRF o] GEGF Bl R St Ry i puifdh Stbtimus
formultfiSh@of the MvBE6h §cP4s 16 FGMOS biticanBedls dr ARSI BbMRIthin the

_agents, such as tacrolinus and sirolinus, that have

patlené?ﬂhami@w skovlnseleasey thetasheovar i to Prowdeiong ftem fhgasment to the

provi de enhanced bioavailability upon adm ni stration

to a patient, as well as rg@uced fed/fasted absorption

variability. The present inVention satisfies these

needs by providi ng met hods and conpositions conpri sing

i nj ectabl e nanoparticulate fornul ati ons of tacrolinus,

sirolimus, or a conbination thereof. Such injectable
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slow, long termdrug dissol ution upon adm nistration.
I n anot her aspect of the invention there is provided a
woredohaaioof preparing i njectabl e nanoparti cul at BCT/US2006/009510
I mmunosuppr essive fornul ati ons conprising tacrolinus,
| QLA ipi LARd The depot
slogeblc i WSipicHh oP pERRBLE ool R cimiile TGS The depo
formutaivpe vhcolinnB eir seolimusican pjovide thmprosippressretihacaprhat up to a
,f(%zﬁ)ﬁne_ch nically reducing the particle size of the
year1 pressive conpound to a desired effective
average particle size, e.g., less than about 2000 nm
Oneo@er dRbQLSLAE AE &eﬁﬁ@é?ﬂubh ZB6 fj6ibld e dasbphAicule
conposi tion before, during, or after particle size
tacrolirey sirolmus ﬁr ? h@nbmwm@e@pf mweﬂcmmwdﬁﬂthenaael&wéevels of
drug freggFg)/ ﬁ%zrtg% ﬁvee Utlg @ﬁ?\gtrf\\%v\ge?és 1%1; ablo vglgg@r%ut 4 weeks, up

to abo4;1@5 Rk ] abtt®@ BBout Brvedels, atpl v ,abbti’te? Weéeaky) 1(1) i a‘bpﬁtr &wefks up to about
dia is maintained at_a physi Ioglcg foreg b
9 woekh. i 19 AboWS 105&s.o1P tp phewtdd ovReks Yndo aBe 1 2ave ﬁrr‘}PHﬁ about 1
montl, 4B 3 b8t DEAUGhI, AR 1PEORE S Tnonthe g@a%ﬂdt @indrh2luf © about 5
to net treating i ncluding a
montkhsunpm ahosit 6 gndnttes, i joeaktoab? exonthsopatot about $itenths, up to about 9

montly PI4 SHSE NG oa ORI ok ERERGOR PR RoRig ear.

prophyl axis of organ rejection. For exanple, the

APREEG YN S RhRgHGRI e twiebfiR indditoniedRlt el ectable
aIIo enic liver or, kidney transplants, and for th

nano aeterafimyssHralinsyss oporotimes andigelmes legpulatonseqfdhe
[4i:
vl DAES. EARRIIAE AR 5 QUOLALERNN B ot oo
polyok G!Elﬁ}&ibd)@nﬁnaﬂ opsAdtit r?gb@]—l(élD&ﬁOD @nri]dm} :a?mlpmrbdte tsach a)d po‘ryls;);rbate 80,
0 Qr a _conpin n thereo eith
as solghigerEalie aflsdiigp. dhe mma%fgwlawv o ghesigvprgiop spRpEpvide  high
conceRP4n SM8EBIiFuE, %‘irohﬁl'ﬂlg JrebAARELA HRtdAA 8 Bet dblery system for
rug. e I njectable nanopartlcul ate tacrol’inmus or
long teim therapgsti¢ effieadyat i on of the invention nmay optionally
include one or nore pharnacol ogi cally acceptable
p({fe%ﬁﬁlgarlyl 5‘3{1\8315%3 ?ecéatrté; ﬁl&? ﬁ%% e 3 I%ﬁ.fétg %H%{Ohmus sirolimus, or

a conﬂﬁﬁ@h\ﬂiﬁréd'fﬁban bBdtkrhined Eapiialln gncgemdj‘eadmpieﬁadr ihputeoform or,
and_t he follow ng detai lafd descrl pt| on are exgqn}él ar
wher%mhészm%ﬁa%qtdwha%acaw hipesraptabls BlpPei PP + The

elect@é HB&%@ﬁé\%ﬂ’th@ﬁef&a %ebéh\ﬁg gbb@&e%?ﬁ%dath%ﬂeutge@ﬁ& the route of
advant ages, novel features wl
admlmetaailolnytha gppmneyl bf the aﬂimussteskhtadreldnusq strblémug, tor terohingtien thereof,
ol talledd ion of the invention. BRI EF
thed 3@?%\‘@?8’6%? 5@%?\% tﬁfgure 1. Light nicrograph
usi ng phase optl cs at 100X of unmlled tacrolinus.
FiTsssage vnit bdrBpsitiing hRgrcdpilsich @mdhas ef ewdh mn@mﬁl@@fereof as
of an aqueous di spersion of 10% (W w) nanoparti c%
may pegesed [tcp make pcthei dady dpey Tl bougp ew;twyd however, that the spec1ﬁc dose

level @ql a¥1¥ nl){ caﬁ g%énﬁ?%ﬁﬁ fiéé]? }4@@@%2/ | %tg ?)2 f%t&%:y%%ﬂ@ and degree of

SuccCl na

the cd’liud‘dr@@ phydﬂolugmﬂgemmsetoch@tdchﬁvad ab Oy offthespegificerpast or
nano arti.cul ate tacrolinu

di sper si f 10% (
compogin a@pf%;? B EhFoSh 3 Y, TP PT SORROTIHON FRHPIOSF: awe‘%e(@?ﬂ%welght
gener%lzl%aﬁﬁ 2R cﬁéto{?f(tw ?@neﬂt Qe trthe SEAJRBUEEH AR EEute BORBhinistration,
[ ow ng” one week st orage under
ref rigeration. Figure 4. Light mcrograph using phase
optics at 100X of an aqueous di spersion of 10% (w w)
nanoparticul ate tacrolinus (Cam da LLC), with 2% (w w)
PVP K12 and 0.15% (w w) sodi um deoxychol ate. Figure 5.
~ Light micrograph using phasé0optics at 100X of an
aqueous di spersion of 20% (w w) nanoparticul ate
tacrolinmus (Camida LLC), wth 3% (ww Plasdone (r)
S630 (random copol ymer of Vi nyI pyrrol i done and vi nyl
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of 10% (w w) nanoparticulate tacrolinus (Cam da LLC)
wth 2% Tween(r) 80. Figure 17. Light m crograph using
w@b@saoopt i cs at |1 OOX of an aqueous di spersi onPCF/USN6/009510
(ww) nanoparticulate tacrolinus (Camda LLC) with 2%
and rattwEeRrdredioBor the hgiti theg demdomeihe dleamicdt; sUi38@ in combination or
refrigeration, DETAI LED DESCRI PTI ON OF THE | NVENTI ON
coincigental yiibdhe EReckie 2Bsat A ke fagirs Wellkneigs b gnedical arts
conpositions conprising an injectabl e nanoparticul ate
I mmunosuppr essi vex formul atison, such as an injectable
formul ati on of nanoparticul ate tacrolinus,
nanﬂgart[culate sirolimus, or a conbination thereof.
' Hﬁwmgsaxpmp@s segiveryoritlugitaid the éavention. hi shoulé he nderstood,

ny...nogqr er. sol.ubl.e i noasuppr.essant
howevgf hed s SRR Sepel ol iR S nd (LS RRHBRAE RE APkt
conditidgle i détsild eEriHeld it thes® exaa flenist Bliowad 6AIFHeNRkedby the scope of
t hereof. The nanoparticul ate i nmunosuppressive agent

the claﬁa%thahfoaPWe i edergnces idpatifad hereng ingludingolf). 3. patgnis pgp hereby
tages of the fornul ations of the

emeS?ESenp%%%ggggg?§g¥ﬁg nanoparticul ate tacrolinus,
nanoparticul ate sirolinus, or a conbination thereof as
conpared to conventi onﬂ&h@LE&nopar ticul ate or
solubilized forns of tacrolinmus or sirolinus include,

E bwt are not limted to: (1) increased water

Examplel i |'ity: (2) increased bioavailability; (3) smaller
dosage form size due to enhanced bioavailability; (4)

| Dhveurpdie ol fidsibxaansle sag esprdpae b qakspaatittdde tacrolimus formulation
reduced risk_ of unwanted s

bi oaval | abi | it i de
suitablg fpiaise 45 Ay @J%%ahl%aﬁag@&mn diigype)l Séﬂwaﬁélsablat%%rﬁph using phase
sl ance; and (7) nore effective
qﬁws 2 ?aX|s %? oﬁ%@ﬁlrejectlon after organ repl acement

surgery or nore effective treatnent of psoriasis or
odh equeionsrﬂlspersﬁioa 0a36%. (WAw) mtohimusdﬂamidadd&bfzomhmed with 2%

e pEl i G108 ER S ng (Bib i) R RO bl s

was milRdenki10 mnm&@mbmq%ﬂo@m@ 6.01 NardMillgyeehddKeng of Prussia,
tacrolimus or sirolinmus is the elimnation of the need

PA; seg §-gudd SpBatgihiye- 6613 Lifh/d). alpaavidn > ¢bmicen BelyMil@atstipn gredia
ow LRI PR D, PR RE I SRSl b
minutedONpPosi ti ons conpri sing tacrolinus, S|roI|nus or a

combi nation thereof, together with one or nore

t oxic siolo al | cce ble carrier.s,
Toitiovdte Giltat benriebebsticalldforBhaptlies yosgeasured,
in deica®deliid@fifled Waks C\%YﬁﬁoaSHBh@({"EACﬁO pagiddOdipARlRLr. f Phe initial mean
parenteral 1njection ., intravenous,

mllledutamplanusmldp sizgwvag B mmmfdmsDSO of kI7 nma ahd 190023 nm, as
o236 b Sy SR B AR ol B AT i e

milled ateeiahus. lIrntarsaecbrﬁitIﬁmafemdnniﬂcaaﬁrddtmaa’ollowrngt1oweekadf
admnistration, and the like. B, Definitions The
refrigeratipant ~oH C» thedbetpgselmpe patiple sigefypssdy ép with a D50 of 219 nm
i .ons
o iR S Bl Al Y B s PO of the
milledddcrblamss fohlawirgbmet w@RQd refiizermtonised herei n neans t hat-
at |least 50% of the tacrolinus, sirolinus, or
tacrolinmus and sirolinus particles have a size, by
wei ght, of |ess than about 2000 nm when neasured by,
for exanple, sedinentation field flow fractionation,
photon correl ati on spectroscopy, |ight scattering,
di sk centrifugation, and other techniques knomn to
those of skill in the art. As used herein, "about"
w || be understood by perséﬁs of ordinary skill in the
art and will vary to sone extent n the context in
which it is used. If there are uses of the term which
are not clear to persons of ordlnary Skl|| in the art

ey



C. Features of the Nanoparticul ate | mmunosuppressive
Conpositions There are a nunber of enhanced

w@b@seuoet ogi cal characteristics of the nanoparP€T/Tsioas/e09510
i mmunosuppr essi ve conpositions of the invention. 1.
I ncreased Bioavailability The fornul ati ons conpri sing

tacrolinus, sirolinus, orrapggpl nation thereof of the

Invent| ogalﬁpw bi T T NCT eqsyqe, PhRAYAL ! ?@l b'Pa¥tdt 590 Particle

sane dose of the sane tacrg R 31,) Si izr&imlor a Size (nm)
H H H ol ray Q a¥al

S tions — The non-bilceguivalence is signifi

iaiégn%%’élauf convent i on ta::rl( i ; ﬁhﬂ%?c;i rgl i e
ant_

tac %%VF@%Wﬁlﬁat the nadédarti cul at 81%osagk fordi4
follorwing & pwsek mefsigergtion| | nus, or conbi nati on t her eof

exhibits significantly greater drug absorption. And
for the nanoparticul ate dosage formto be

lLoequival ent 't he conventional mcr stalli.n
BTN BePhatle (o R T RS R oa o G FchBi e
tacrolifiay forin@lation i the Sle@Npirticla RieYoblAed WHsUD2 nbh) Wdid ntiBinal particle
. nanoparti cul ate dosage formsignificantly increases
size growid wasgbservedrliowing gpraghe drug. Moreover, a
nanoparti cul ate dosage form conprising tacrolinus,
Exam@kﬁm imus, or a conbination thereof requires |ess drug
obtai n the same pharnacol ogi cal effect observed
with a conventional mcrocrystalline dosage form

(IhegpurpoprRofRiFveiple wihemeéprea nsipariknbpatatiotivivatfermulation

.. ..dosage faormh an i ncreased bioavailability as

Sultabl%goﬁﬁjg? B4 léljetcf?z’leccgor?@% Bnal nicrocrystal line dosage
form 2. The Pharnacokinetic Profiles of the
TPaciqlebnddispnd 6061 BI% OhiviLtacronnmne $Cama g 1af), tdigbined with 2%
| nvention are not Af fected by the Fed or Fasted State

PVP Kbt apgh@ 18¥injodimm fepyershalag, Wiemdbsdpngillivelehamper of a NanoMill®

0.01 (NBBRAE SYLERS, 1©; 5 SPA] Q3 008 A ’
O e A B o PRl 3 ), alone

with 5(fhaionecPidyMell®attpitiof inlediaqD ovh€héraicak) (89% snedid Ioad). Ths mixture
.Qr .conbi nat | i S nat bstantially affected by the

was m‘ﬁg‘aa’barsﬂﬁgilf’émlgpé%@f lssg) W% ct i ngesting the
conposition. This neans that there is little or no

FPbRaigabl1Bndl itlhd Rir@16 Sizk Bf tHRGnIUYA@ Hckd i & patidlés was measured,
absorbed or the rate of dr uglabsorf)tl on when t he

in deiopiged digHled Watsr, asivg edderitei loh §10 pansieiesizegneygeto| Theumssan milled
. S is . LAt ienist er
o RO e S 30 AL RO LS oBE§ LRyl s
shows dltigltgeicfapraphwsirghpimsbdsptisstat BO03Y ofihe milled esrdlingusef f ect
of food include an increase in subject convenience,

er eby i,ncreasi ng subj ect. conpljance, t he subj ect
38 55e oBRERRls n St et oA st wgoRvHeUEe
tacrolir®hd fOefuMtibh aQ%heMbLOMti£1098e obRirRdivas3nIRLL i cant, as
wi th poor subject conpliance with tacrolinus or
sirolinmus, an increase in the nedical condition for

Examplg3ch the drug i s being prescribed may be observed
., the patient nay suffer fromorgan rejection, or

e.g.
A ' o . .
19 SBAL AL ApISR SR Bl AR s rmulaion
suitablefompesas anongcmbleptasagenfgrthacr ol i mus, sirolinmus, or a

conbi nati on thereof having a desirabl e pharnmacokinetic

rofile en_adm nj r to I al jects.. The,

et R CATA YD B oPRre Coidn bt Lonusiinsih 3%
(w/w) FIORRIIE BHZD ARC.05% THHw) DOSS! Wi milldlind 1©aADHARIHEPSS a

t hereof preferably includes, but is not limted to:

(1) a Cmax for tacrolinmus, sirolinmus, or a conbination

t hereof, when assayed in the plasma of a manmal i an

subject follow ng adm nistration, that is preferably

greater than the Cnhacfor a non-nanoparticul ate

tacrolinmus or sirolimus formnul ation, adm nistered at

t he sane dosage; and/or (2) an AUC for tacrolinus,



550% at | east about 600% at |east about 750% at

| east about 700% at | east about 750% at | east about
w@oOHorr2 | east about 850% at | east about 900PET/EB2006/009510

| east about 950% at | east about 1000% at | east about

NanoMi1@00/01 @NarnofaisitSysfeaist KinbMI%uRia, PAASde @%%UIS P&feﬁf’/NOOF
| east about 1200% g,r eater than the Al exhi bi t ed

at by
6,431,478 akene- wish oPhmigren PayMitlBatisitionumaedia (Igw Ghemisal) (89% media
[
load). f’[ﬁé H]g%@%é @?selgglled%'t %gﬂééd‘@ggg ngJ f}c])E E& n&%utes A hgg’h réncr?graph
using phh& dptice at l(mfx ke nﬂum taciolimue ds showmhﬁ P!r’@nle S’er sus the
Fasted State The inventi on aI SO encorrpasses a

oSi t n ate tacrol.inu
TSRS I il & A i RR Sl OP A e Rt Frmt G BpY Bgpeasired.
in deiow2eg RisBHed Wheet rlﬁiﬂg%q{&ﬁbat ]D& 9¢0 let dlﬁhdagfzér SEHR iBRial mean
in a fasted state is |oeqU|va:ent to adm'ni stration

milled @rcrqlh@lsmﬁ'm}s 51t2¢ ias 161 amswﬂh@d}SQ of 193 fmaeland D0 of B30 nm, as
shown% LiL enelncl%ﬁa %g&gcfalp? ASuren gn} ng S' bl groﬁﬁowmg 1 week of

I'SI ng ano

refngefaaaﬁ aﬁKI5°Cuflﬁt1ﬁeaﬁltdic@blhlﬁ1§§parﬂéle iz wabllmtnhg RvithneDe®bf 180 nm
n adm nistered_ in the fed versus the fasted state,

and a D%Oecgfr?QPéma bf\yighbadcrpgraph HEBg pPhass optiesed VK o thaygiled

e

5% or less than about 3% In _one_enbodinent of the

i nvention, the inventi on BABlFiZisses conpositions

conpri si SgmpRnoparti cul atMehRPapliclous DS0detialet | cCDY@Particle
sirolinmus, or a conbinati orsiie’(ghgof, V\:Bﬁ[eqhﬁll Size (nm)

lmﬁél%d?bﬁﬁlﬁﬂmu%h@ the conposijizon 1g a Ssyggect |n a 23
@ 'S bi oequi ral ent to adni ni stration|of the

o1 ect—n ed—state; pal cuts
tacg%ﬁ%%mr%1%§géﬁb§ﬁ AUC gf}l éel i nes gi vén [ he 279
ged ug Administration and the
refpg‘?r?@%nnm ng European fegulatory a | _Under |
U.S. FDA gui del i nes two products or nethods are
bi oequi val ent if the 90% Confi dence Intervals (a) for
AHE rB0ths BeRERL R OB R Baiiol i Aor e ARADHEIRAS S
are not evant to I oequi'val ence for regu a ory
tacrolippus fromei)ionTa thhomatpaddieisizelobrainedordsviyd mn,\end minimal particle

oun S ni stration conditions pursuant to

Slzegr%&'g Cg[ﬁvi’i%?tﬂ%e the 90% Cl for AUC nust be

betvveen 0. 80 to 1.25 and the 90% Cl for Cl1 X nust
Examllgeuvveen 0.70 to 1.43. 4. Dissolution Profiles of the

mrunosuppr essi ve Conpositions of the Invention The

conposi tions conprising tacrolinmus, sirolinmnus,

cietuaRasE of thineyaayle wes toHuepasy a pengarticalase E‘ﬁ&bﬁé@tf@wl}lmon

iles. Rapid dissolution of an

Smtablggé}nqﬁégf%@@acﬁ%@%ﬁ%&% is preferable, as faster

di ssolution generally leads to faster onset of action
agageens éinspmioawﬁilﬂ)%lﬁwv\h') tytcr0ﬁmu's ifpamida LtI{e), combined with 2%

o) B Dy BB (PG ESL) gt DB PRI O, Vbl n A0

chambbS&HT ANt HIIESD. O AFRak NI i ebns, RSSO Ritibs94) PRQ skd@k., TLS. Patent
could attain a |evel close to 100% The conp03|t| ons

No. 6,43d 478, gulcng widle $O0 migren PelyMillRnatkitiopmedia dpyy fheminal) (89%
mecia |81 e b5 AR LT BLELPEAD b1 it

mlcrogZzQ% wind plaseopius st 10030 of the m&uﬂs@‘ca\tﬂdimdsﬁs glidvat in Figure 7.
enbodi nents of the invention, at |east about 30% or at
| east about 40% of the conposition conprising
tacrolinmus, sirolinmus, or a conbination thereof is
di ssol ved W|th| n about 5 mputes. In yet other
enbodi nents of the |nvent|8 preferably at |east
about 40% at | east about 50% at | east about 60% at
| east about 70% or at |east about 80% of the
conp03|t|on conpr|3|ng tacrollnus sirolinus, or a
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l'ight-scattering nmethods, mcroscopy, or other
appropriate nethods. Such nethods suitable for

woresoiony ef fecti ve average particle size ar ePRRUSZV06/@09510
a person of ordinary skill in the art. Such

HIRMEheMdhe Al fiSleedi of thamnilled tadylimaspatislesdds measured,
that _exhibit the desired ionic strength and pH which

in deionfzgel istiled At susia Hgbik & M0 vsiviesior aabezerm Ghemenmilled
tacrolim§ éh‘tﬁﬂ: PGB0t Gyith 4 @to? 3?5 ﬁmt%ﬁ%ﬂ)édq 61
representative of phy sro ogi cal conditions foun
t he human body. Such bi orel evant agueous nedi a can be,
Tlor reex srjehmnstaae derscessol pmpmtéorsmﬂ aigtalde samyparipubites

. sol.utions of any salt,. acid, a conbi nation
tacrolimp GrabiacpnpL e B ppiicFs i Y e on
strength. Biorelevant pHis well knovvn in the art. For
ExampR&Npl e, in the stomach, the pH ranges fromslightly
Iess than 2 (but typically greater than 1) up to 4 or
. In the small intestine the pH can range fro
Ehe pHfBOSerPf e cxamplp Was Lo BisP# ﬁg@n?paétw%a ¢ gropolimus formulation

sultable@bxoﬁs%rgg\éﬁ‘%eétm&8§§ g@ﬁ%ﬁ is also well known in the
asted state gdastric fluid has an ionic strength
of about 0.1M while fasted state intestinal fluid has

An aijomoius dispersiogtol S6f (velbd ttordlimus (C8eadalLHC), coimbited|wig 1%

coio) S R O34 D A0S i o 0 AL R R TS Bl 0.1
(NanoMift SystéRé; 159% of PR, PAL sdee. DEUisePednt Nat6 4316478 Aowk with

ionic strength of the test solution is nore critical

500 mlormholebﬂ@r?étﬂhpn @eélrre@a%flheemlé 48970 meedin lopdly| The mixture was
milled agggg? 3‘3%@0 ggn g 9b %h&tesc’ t Ag%ﬁ%ﬁ*&@%ﬁdﬁﬁ P&ﬁ? Pf?'fse optics at

nunerous co
100X oﬁt;hé@lﬁlle&tabtﬂh@nfsasﬂmwrﬂalftt@re $8i ngI e or nultiple
conj ugate aci d-base pairs (i.e., weak acids and

res ongi ng salts. of t rot and

Bl Bengiogy e i e otabe e rebBtRpRsfes WS measured

in delorﬁie%lc(flﬁtﬁieﬁtv@atérohéiﬁg IRribA DAL RificldkiRe B@dlyielr MThe ¢hifigl, mean
solutions, ranging in concentration from about

milled t@crobmus pardiblssizeOvas 9 tandviklD58 of 169 amend adpQfi pig25mm, as

shownt?ﬁ ncentgﬁ heﬁ%%%gcrgﬁ boux%r ntrr)lggt]int stlﬁ? %{ate?‘fg‘lldqrmgqg rc]leslys of

refnger@tﬂfh a1 StEltth@fn%aﬁlﬁbrdllh{ﬁstp@ﬂlcl@smm@suISfDmih WithieDgrof 138 nm
ess, about 0.01 MHO _or, less, about O, (ggl % r

and a Dﬁe o5 21apwutA beht micregaarhgpsingghase episs et BB OM logy

tacrohn{LEngHo‘?ﬂgﬁv &ﬁ ggyés M s't\&t% det 38 erétﬁt% 1@5%% ?@F Cigute 9.

el ec yte so utions,
and/or 0.1 M Nad , are nost remesentatlve Qf f ast ed

human physi ol ogi cal cond/RABKE 3 owi ng to the pH and

I oni c stoagijgé h condi ti onMeah Rareicker 0XD30Particle | D90 Particle
gastrointestinal tract.| Elgigéahyt € C@Eige@niat i onSigf (nm)

uuti&t ‘cégﬂolﬂ}ﬂd?@mc%meoysm, andijgd 1 MHT cgor espgnd T @25
, and pH1 respectlvely Thus, a 0.01 M HC

;aﬁfpﬁ@ugftg’%wﬂfﬁég%t?ﬁh ﬁmp TS o
| follpwingohatys IfigP AN Prat i ol | provi de

Ig’ﬁfl
condi tions found throughout the body, including the
gastrointestinal fluids, although concentrations
the Pé%ﬁhﬁ B&aRorRtrhtelthd ﬁ)éc@s‘%ftﬁ EBPQE%‘# dn 0P a SlaBlel rﬁh@pafrﬁ@{ﬂate
conditions wthin the human tract. Exenplary

tacrohnswsl fotrdatomfas Sl mean Eactids sizb abteined wag d D nmaend minimal change

r eof ibit the desired pH and ionic

mpartlgllelsgﬁ&aﬁ mﬁ%ﬁ"l@"tﬁmg%‘? 8ot linited to phosphoric

aci d/ phosphate salts + sodium potassium and cal ci um

salts of chloride, acetic CI d/ acetate salts + sodium

pot assi um and cal ci um sal t & of chlori de, carbonic

aci d/ bi carbonate salts + sodium potassium and cal ci um

salts of chloride, and citric acid/citrate salts +

sodr um pot assr um and cal ci um sal ts of chI or| de
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phase, or a mxture thereof. Tacrolinus nay be present

either in the formof one substantially optically pure
we@p@ntidoener or as a mxture, racem c or ot her w&EUSMWD6/009510

enantioners. Conventional fornms of tacrolimnmus contain

Exampl@kubi | i zi ng agents, such as Crempphor(r), which are
undesirable. Sirolinmus is useful as an
|nnunosuppressant and as an antifungal antibiotic, and
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nonohydr ate, dinmethyl didecyl ammonium chloride,
N-al kyl and (Cl2-14) dinmethyl 1- napthyl net hyl
wa@eovonoem chl ori de, trinethyl amoni um hal i de, PCT/US2006/009510
al kyl -trimet hyl anmoni um sal ts and
Exampledd kyl - di net hyl ammoni um salts, lauryl trinethyl
anmoni um chl ori de, et hoxyl at ed

am doal niumsa
SRR s Pl ATHE Bt Edebo ey e Pty formolation
suitabléifed de¢lad B EctaR1E BbRet Bem, N- di decyl di met hyl ammoni um
chloride, Ntetradecyl di nethyl benzyl ammoni um chl ori de

@}g Egvgﬂﬁlgté;ﬁ?]ﬁogl Hi‘/qﬁ}f{%g/% ?a)@fqdllg@lsa{ﬁ%mlda LLC) combined with 2%
b ; [ oyl
com SR SINEAL PRI 5 e 1

ml chaartreo of mNanhWﬂ@d)te ANakyMild Systemsying of Brmssiaj Rm; see e.g., U.S.

TN I T AT =
(89% ltnEdhﬁtlJSb)dP FHEBRAK U WY @11ledQt a speed of 2500 rpms for 60 minutes. A light
pol ydi a él di met hyl anmoni urn chl ori de ( DADVMAC

)
microgfpphevtiyg p piigsrat d APS of &@gnﬂl&ﬂ kaeralimes lﬁyh%m!itrﬁhlf igme 12.
hal ogeni des, tricetyl net hyI amoni um chl ori de,
g]s Y(JV&I gﬁfé%y@% r?lijeurgrln 0 the 1gulled tacrolimus particles was measured,
in deidrﬁeldah&ﬂlyﬂ twaitarptsinyg @horiba DA 91I0qm“td¢e sineatmyyzer. The initial mean
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ty acids), benzal konium chl oride, stearal konium

refrlgamiamrat de5%s nﬂpmmnaistaéwums asrtictessdzeyWas 22V umitle & DS0iof 206 nm

and 2 B00GFHE G 0 PRk O Sk hees Y 00 of B e
tacrolifHlk YEIEh B whekieylt anittiase uberfétEheratich BlsKAMAT FightkEd.i |
Cheni cal Conpany), alkyl pyridiniumsalts; an nes,

such as al kyl am nes, di al kyl am nes, al kanol am nes,
paolyet hyl enepol yam nes  N5Ndi al kyl arni noal ky|

acryl ates. and vinyl pyri FABLE &nine salts. such as

| auryl aSamgplacet ate, st|ehiegh Panticle |a®S0Ragticle | D90 Particle

al kyl pyridiniumsalt, and @iky(nmj dgzolSizenmapl t ,| aSike (nm)
ini#ia] fAcrotiivdawMCyDOssazol i ni umisal ts;| protjggat ed 311
taJURLEE/PRVIC/AHY &imfles: Methyiat ed quat enpgry 337
foﬂ@bﬁﬁﬁqr& &%El@?ﬁ,ﬁ%ﬁl [d| al 'yl di met hyl atmoni um

chrofide]—and pory={ NNethyt—vinyt—pyrirdinum

chl oride]; and cationic guar. Such exenplary cationic
surface stabilizers and other useful cationic surface
STBebfelsﬁlfsaIeSncﬁE&até elscsucbsssiful preparatisossa stable handpantiaiate
tionic Surfactants lytical and BI oI ogi c
tacrohmpmfg,@%q aﬁ;pné %’gh@élpeam};t@? sqeg@g{ame was, 2H mjiﬂl%]ﬁlal particle
tants Physi cal Chem stry
size gl%’l%/gﬁgg EbseEie‘d ﬂﬂb@@%‘é&fr Ri chnond, Cationic
Surfactants: Organic Chem stry, (Marcel Dekker, 1990).
Examplefhol yneric surface stabilizers are any nonpol yneric
conmpound, such benzal koni um chl ori de, a car boni um
C?ﬁ? ‘%Jrﬁg se &F tﬁlg %%z?mﬁln 'V\lfﬁqltg Ql}é quiang e ll!:%f@r(91ﬂ‘[msof’d)@l‘au1a‘aon
a hal onr um conpoun a ca n| c or nome
suitablred‘ﬁpwmé,anzitnjqcttalblt:dbme)fomhosphor ous conpound, a
pyri di ni um conpound, an anilinium conmpound, an
amoni um conpound, a hydr oxyl amoni um conpound, a
pri mary anmmoni um conpound, a secondary anmoni um
conmpound, a tertiary ammoni um conpound, and
qgquarternary amoni um conpounds of the fornmul a
NR1IR2R3R4( +) . For conpounds,of the formula
NRIR2R3R4(+): (i) none of RI-R4 are CH3; (ii) one
of RI-R4 is CH3; (iii) three of RLI-R4 are CH3; (iv) all
of RI-R4 are CH3; (v) two of R -R4 are CH3, one of R
-R4 |s C6HSCH2 and ~one of RI -R4 is an al kyl chain of

oy o



Phar maceuti cal Press, 2000), specifically incorporated

herein by reference. Povidone Pol yners Povi done
w@oeiogtrer32 ar e exenpl ary surface stabilizers foPCT/BES20061009510

formul ati ng an injectable nanoparticul ate tacrolinus

Afi dﬁﬁﬁou@ dﬂg&@fohlo@ QoS @v/e) ta@fdlm (U@frﬁﬂd BLCpmd Povivdone
ners, als nown as polyvid
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1amnhnﬁ&%3Qﬁg%“ﬁq@gﬁ@qurCIa||y as a series of products
havi ng nean nol ecul ar wei ghts rangi ng from about

10, 000 to about 700, 000 daltons. To be useful as a
Eollqvang milliaies the partisie sizanfiihe miladdaralimys particles was measured,

r t i 3
o oAt T 0 NP e
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rom acet ['ene and f or mal

and a DB@ ppé¢6buhadi bgle msigroghapdi using(thpsaetigs ab@fw@oz thg mlﬁ@d
t di ol 200,.t
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amoni a to yield pyrrolidone. Subsequent treatnment
with acetyl ene gives the vinyl pyrrolidone nononer.

POl'ymerization 1's carri eqApiLE gy heating in the
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tacrgHpup/HRIgrodicr 08 SEMRIS| elcul ar3ei ghtls | a
followinghk weelg refifgeratinecul es vary aboutl a mean or dverage

for each particul ar connercially avai | abl e grade.
Because it is difficult to determ ne the polyner's

ecul ar wei ght di od
TR Bt ool S BRELSHY elstfealBEbr hlFlohal A0 ARY
tacrolinkrsViaimiglatior) as € Ean\Pasiads siky obteimsd es2BT am, dibminimal particle
K- val ues of various grades of povidone polyners
size gravip mes Shterved IoHEWINGSIIRE - he average nol ecul ar wei ght ,
and are derived fromviscosity nmeasurenents and
Exampi@d cUl ated according to Fikentscher's fornula. The
ght - average of the nol ecular weight, My, is
determ ned by nethods that neasure the weights of the
iThel pwipdecad! thislcsemplesyassa drepats pyenopggticulgedeqrelimpg formulation

ble 1 rOV|d r wei ght data for severa
sultablefg’ﬁﬁﬁer%sl 1{1%;@3\/%({3%%%3312\” done polynmers, all of which
are soluble. TABLE 1 *Because the nol ecul ar weight is
g\rnaﬁlhecsustdmiarsﬂ@ $X0%! aivﬁw)rt&rolmhils((mmmﬂai hﬁé:) pod y‘tzﬁe(wv/'ws
not use as S ace sta fo .
Tween®O0pyenas me Loa E%rp@%c)éra Wﬁf 1 &Iﬁ %Q@n‘% ing
of Prus§1§ A‘eseX'e Cq$kt yaté%%@%3ﬂ7§ﬁ‘élcﬁ1"g Mﬁiﬂmmlc%h pslyhhia®
er - av rage nol ecul af weight, and Mvis the WGI ght
attntloramedla@owdmmmb@l) (888 gietlia Inad)afitic mrixtner wasieiliadrat aspeadyol
light scattering and ultracentrifugati on, andM was
determ ned by viscosity neasurenents. Based on the
data provided in Table 1, exenplary useful
commerci ally avail abl e povi done pol yners include, but
are not limted to, Plasdo C15(r), Kollidon 12
PF(r), Kollidon 17 PF(r), and Kollidon 25(r). 3.
Nanoparticul ate Tacrolinmus and Sirolinus Particle Size
As used herein, particle size is determ ned on the
baS|s of the MEIght aver age partlcle S|ze as neasured
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4. Concentration of Nanoparticul ate | mmunosuppressive
Conpound and Surface Stabilizers The relative anounts

W@Roobaerat i mus, sirolinmus and conbi nati on t hereOF/US29d6/009510
one or nore surface stabilizers can vary wi dely. The

2500 rprrfsptfo Q@gﬂfg‘f nA 11gf1t ﬁ’lLl?o rgﬁ'{ e@ng aﬁec ﬁﬁ? l%f T@@? :ggﬁfegtgiﬁg

tacrollmﬁshgswﬂ@qagﬁeabl [ zer(s) seI ected, such as the
hydropliilic lipophilic baI ance (HLB), nelti ng poi nt,

and the surface tensi.on ol.uti ons,
Follawmeimlie, feparislefisr & th9 it M feaﬁwafmeasmd
I $&OTTHE AR tiNahY
mceionfSESLI s UGB RISt SRR b b aoTIE
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exci pi ent’s. H gher concentrations of the active

and a DY0reg 668 nentA dight rg@mrwh ysing plase pRitrsfat 085 ofitheanidiag
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Con ot ce St I'Zer can var
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based ®unifle total conpbivie@ Rhrfickel ab80 Partadd i veDHIRMiticle
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flavoring agents preservatlves, buffers wetting
agents di sintegrants, effervescent agents, and other
gésmts aélﬁo%aenﬁanglsmmtm ik BESLAbY noR BFEFE L BihieON
dosage formdesired. Such excCipients are well
tacrohmksruo;amclc sizt hlnest tiou@thnﬁtﬂrem ofeek pf storage. abemeeerathe particle size

ose anhydrous, and vari ous
1sﬁﬂlwg$’ %@@Egggﬁﬁﬁlg%ESF (ﬁamagents are vari ous

cel l ul oses and cross- I|nked pol yvi nyl pyrrol i done,

Exampléi@rocrystalline cellul ose, such as Avicel (r) PHO
and Avicel (r) PH102, n&crqgrystalllne cell ul ose, .and
The pusnoss efthis ceBRls s taflescHbe Misdahiodesag cgumprising
M § mﬁ#z&ﬁg ybricants, including agents that
HanopAr onﬁ%ﬂ k81+ﬁy of the powder to be conpressed,
fari mj jectibleicgiosiiohicompriging waukenarisudite tasrq&»mussmd (nm)w@mpulate

. tear aci ntste

sirotimu e Forh B PR O g Gato i b Bl Torgplpdons

describe@ YERBAMER| - 5T 729 Wtﬁlla%aﬁbpe&t/tﬁﬁﬁte BRblimS4IE€dnBSsithinC r0se,
xylitol, sodiumsaccharin, cyclamte, as

nanopaﬂatmw pisolmusscansisiionean be FAde phdessbet & 80030054042d for
“ f. fl
s PR o PRAGTRS 8ho BTl By {1 avor

preservatives are potassium sorbate, nethylparaben,
propyl paraben, benzoic gcid and its salts, other
esters of parahydroxybenzoic acid such as

ﬁYhé)%{pﬁ%n@ to 1?\'0&%?{‘?1'1&1 in @H@ar@ﬁtate@em@us ﬁfod%ﬁﬁhs and variations
henol I ¢ conmpounds such phenol
can be rmpda firt the rmmtlyodscaml oum@smtawﬂpfahe pxemmventlwdhmmdeu@tmg

abl e dil.uents ar.maceut a
from the ittt prqpe. 4 lotehoRs TS bR rRsda i dnd dePG SRR cover
| act ose, dlbaSIC cal ci um phosphat e, sacchari des,
and/or m xtures of any of the foregoing. Exanples of
di luents include mcrocrystalline cellulose, such as
Avicel PH A and Avicel(r) PHL102; |actose such as
| act ose nonohydrate, | actdéd8e anhydrous, and
Phar mat ose(r) DCL2l ; dibasic cal ci um phosphate such as
Enconpress (r); mannitol; starch; sorbitol; sucrose;
and glucose SU|tabIe d|S|ntegrants |nclude Ilghtly
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E. Methods of Making Nanoparticul ate Tacrolinmus and/ or
Sirolinmus Fornul ati ons Nanoparticul ate tacrolinus
wW@nabo1931 r ol i nus conposi tions can be made usiPOI/ESZ006/009510
sui tabl e met hod known in the art such as, for exanple,
the modiffichtidni@nd haviatgen of tid mmentipmepiopided theyrromerwithin the scope of the
upercritical fluid particle generation techniques.
aPPende%ﬁ@%‘F theiE eAYYREHF: maki ng nanoparticul ate active
agent conpositions are described in U S. Patent No.
5,145, 684. Met hods of meki ng nanoparticul ate active
agent conpositions are also described in U S. Patent
No. 5,518,187 for "Method of Ginding Pharnmaceutica
Subst ances;" U. S. Patent No. 5,718,388 for "Continuous
Met hod of Grinding Pharmaceutical Substances;™ U. S.
Patent No. 5,862,999 for "Method of Ginding
Phar maceuti cal Substances;" U. S. Patent No. 5,665,331
for "Co-Mcroprecipitation of Nanoparticul ate
Phar maceuti cal Agents with Crystal Gowh Mdifiers;"
U S. Patent No. 5,662,883 for "Co-Mcroprecipitation
of Nanoparti cul ate Pharnmaceutical Agents with Crystal
Gowmh Mdifiers;" U S Patent No. 5,560,932 for
"M croprecipitation of Nanoparticul ate Pharnmaceutica
Agents;" U S. Patent No. 5,543,133 for "Process of
Preparing X-Ray Contrast Conpositions Containing
Nanoparticles;"” U S. Patent No. 5,534,270 for "Method
of Preparing Stable Drug Nanoparticles;" U S. Patent
No. 5,510,1 18 for "Process of Preparing Therapeutic
Conmposi tions Containing Nanoparticles;" and U. S.
Patent No. 5,470,583 for "Method of Preparing
Nanoparticl e Conpositions Containing Charged
Phosphol i pids to Reduce Aggregation,” all of which are
specifically incorporated herein by reference. The
resul tant nanoparticul ate tacrolinus and/or sirolinus
conpositions or dispersions can be utilized in solid,
sem -solid, or liquid dosage fornul ations, such as
l'iquid dispersions, gels, aerosols, ointnents, creans,
controll ed rel ease formul ati ons, fast nelt
formul ations, |yophilized fornul ations, tablets,
capsul es, del ayed rel ease fornul ati ons, extended
rel ease fornul ations, pulsatile release formulations,
m xed i nmedi ate rel ease and control |l ed rel ease
formul ations, etc. In the present invention,
i njectabl e dosage forns are preferred. |In another
aspect of the invention there is provided a nethod of
preparing the injectabl e nanoparticul ate
i mmunosuppressant fornul ati ons of the invention. The
nmet hod conprises the steps of: (1) dispersing the
desi red dosage anount of tacrolinus, sirolinus or a
conbi nation thereof in a liquid dispersion nedium and
(2) nmechanically reducing the particle size of the
tacrolinmus, sirolinmus or conbination thereof to an
effective average particle size of |ess than about
2000 nm A surface stabilizer can be added to the
di spersion nedia either before, during, or after
particle size reduction of the active agent. In one
enbodi ment, the surface stabilizer is a povidone
pol ymer having a nol ecul ar wei ght of |ess than about
40, 000 daltons. The liquid dispersion nedium can be
mai nt ai ned at a physiologic pH, for exanple, within
the range of from about 3.0 to about 8.0 during the
size reduction process; nore preferably within the
range of from about 5.0 tqﬁﬁbout 7.5 during the size
reduction process. In another enbodi nent, the
di spersion nmedi um used for the size reduction process
i s aqueous. Using a particle size reduction nethod,
the particle size of the i nmmunosuppressant is reduced
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such a pre-mlling dispersion step when a
re-circulating nedia mll is used for attrition. The
wore@®hamotal neans applied to reduce the tacrol PETIES2906/009510
sirolinus particle size can. take the formof a
What is gf(aﬁﬁg(fiss' on mll. Suitable dispersion nmlls include a
, an attritor mll, a vibratory mll, and
media mlls such as a sand nill and a bead mil. A
1medi Anrihjettable naana&ﬁmﬂ!ﬁe darenlltiohlvempeikiaki vel y shorter

millin uired fto prqvide the desired reductlon
@n pﬁ"i‘ Pk BF apsmusdavisg ah TaF G Tygtage ﬁéma}e?p%érﬁ less th
aboutzo(‘!(bﬁxﬁoa?ﬂ&y of the prem x is preferably from about 100
to about 1000 centipoise, and for ball mlling the
(Bppantdatst vhs swfice ytabilizehe premi x is preferably from
about 1 up to about 100 centi poi se. Such ranges tend

Zpar ¢ 1oy ECuBERoTRipch TN o BHSER pfiils¥ offbotimus having

an effectﬁrte tavérhb@partitloBize a1 1848 than\Wbehet 2000 Aeh ARIENERCH BBz Wherein
pon the particul ar nechanlcal nmeans_and processi ng

the Slroh%lﬁ girfacs sabdmereandis thespmeyag or different froyp dheiagiolignusishitace
stabilize®f Up to five days or |onger may be required.
Al ternatively, processing times of |less than 1 day
(residence tines of one mnute up to several hours)

are ppssible Wlt se of h shear dia mll.
3The ?E%P@PP%&&O 02 o} PG r‘{’]l?‘*g‘Flééhecfﬁ?FO Bis dxselsgied from
the grouﬁ (Ebn§isﬁ§g et ' SyS@IRe pRAL &n Mb@ﬁogsoﬁfas@ Qlsefi-@RstallER WHaYe, a
t he T mmunosuppressant nol ecul’e. Processing
Seml-amQré rlﬁlta%ﬁr, esd ofixtures sher¢efn about 30 to | ess than about
40C are ordinarily preferred. If desired, the
processi ng equi pnent can be cooled with conventiona

4coo| The caaposHtaNdL anGent bOtlaihs 1 {E3, viERah Meldffectite Gverage
jacketing or imrersion of the mlling chanmber in

particle Slzéé’f e ranopgriiculatyiiasipiimpeeprticienissalepipd fonptheeronpraspisting

of less thh chfiu@‘f%ﬁ AfNebs hﬁﬁ’ Ql\fcﬁﬂ 1800 hoh, RO fbfe gb&ﬂtl 7HOHEY less than
Condit i ons of anbrent tenperat ure and at "processi ng

about 16Qfr meslesethamhbwit 1a0@nmaless than abduit 460 e, fessr thiah abasutllBD@u gm,

tess than BheHE T390 p ey han Bt PP b, st oo 6% tha o

900 nm, fe&4 theh BSoUYROID Am[ Qs EHah REHRY VB, Qesfs FantBBuPEH0tirk! 16ss than
size reduction step can be selected fromrigid nedia

about 60 pest bﬁ%ﬂhay ab@ﬁéﬁo oal, lesg ﬂggarabo@tlﬂOQtr@n,llcssﬁhmm a4 Hyuanless
tan abofS 8D FE R e B 150 hap R S Bl sy 280

less than @Bdim QOOV}hﬂ sk (lRnPBOGL 1510880, Qésstther dbAUETI0 @1, Méstthan about 75
horter processing tines and inmpart |ess wear to the
am, mxiﬁﬁﬂbW%@xéﬁépﬁﬁbnt The selection of material for the
grinding nedia is not believed to be critical.
5Z1 T CORE BBl ofSHG "c‘)né‘%f Sarh 3 £LARhlihgaedd Fﬂ tb B patient,
magnesi a, zirconiumsilicate, ceramc, stainless
forms a ssb@wdnepis emintipmasculir depotdeLioe Gratimiiriosenpressai release.
yttrium gl ass gri ndi ng nmedi a, and poI ymeric gri ndi ng

6T LS S PEV RSP g FRSAoR arte

comprise$ Uhs bt bteddtaym sqelBcdlgalccéplatid afdpicts Garridds &iﬂ% combmation
consisting essentially of polyneric resin or other

thereof. syjtable material. Alternatively, the grinding media
can conprise a core having a coating of a polyneric
71 €S Th@g&ﬁﬁc%ﬁﬂnr@faﬁ rE)ne Sh8laps ¥ fBE(f 'V&heEé?ﬁ ki a(i%s{‘(ﬁ%esuﬁ“ace
density from about to about 3.0 g/cm. In general,
stabilizergsptesdsit en gomymmsclecteé flos t}nﬁgrmjpeqmslaﬂlmg/ofdiW1 about 0.5% to
physically inert, substantially free of netals,
sol vent, and nononers, and of sufficient hardness and
friability to enable thefit o avoi d bei ng chi pped or
crushed during grinding. Suitable polyneric resins
i ncl ude crosslinked polystyrenes, such as pol ystyrene
crossllnked mnth d|V|nbeenzene styrene copol yners;



I Vial Filling (Lyophilization) and/or (Term na
Sterilization) As indicated by the optional steps in
w@arenoteses, sone of the processing i s dependeCit/UsI061009510
the met hod of particle size reduction and/or nethod of
about 99. 999%|b§/atre1gwlﬂ fr&orabeumm%eto ab@utioa. 90 bl inteli g and frcen albjut 10%
d fqr., a mlling hod th t, does, not use nedi

u
to aboif S & i WAoPA P AT G PAmPBE AT EP I gt s and a
least ohB SHFER!stBNHeO" opﬁ‘))éﬁidﬁ%l othé’i*%g( ?ién‘tst. y, aseptic

processi ng can be used od of Treatnent Yet
anot her aspect of the present i nvention provides a
n&t hodThe¢ cameasitiongpfanymaneraf ¢laimrcl todl, ndrezeim thegtacroliminis present

the | ano artlc lat tacrol i
in an i fpt PURCHE B0 BB RBRR Rbfd o s ikt B o D A8, from
about 95%&6 ab&jt OC1% ohdFFork BBALt uemtoobo@aps%asy $relpht, cuamron the total
mune_di seases. Such net hods conprise the ste

combla%fhwmget el the gpcrolinasandjat lepstpne saitagsestabilizer npt éfoh@@tg Qitber

exmmgﬁgunt of the injectable nanoparticulate tacrolinus or
sirolinmus fornulations of the invention so as to form

a subcut aneous or intra-muscul ar depot within the

p&t i enThe ddmepadgpntofshpwhy of dhismsk® §, lsemausing et lsestwo surface

tine to provide long termtreatment to theallogenic

g?&an reci pient or treatnent of psoriasis or other

i mmune di seases. The depot formulations of tacrolinus

010 Si I Ohé EatBpdsabnufony de bNTTHRRSLRY, SaRedi tHeharfagystdiilizer is
to a year if _so required. In ot her _enbodi ments of

selectqg o mf'egnoub gonsistiagiof pia apignic éUEfwoitahﬁ%maﬂ%m syfface
c r eof
stabﬂ&& 4 Q\Lvh{&’igﬁlc%%f%e' F[ﬂ'b?es ]t%eg raalﬂ)élu ﬁﬂ%v ﬁa&?feg,r 1omc Surface
ﬁdnhtﬂ'about 1 week, up to about 2 meeks up to about 3
weeks, up about 4 weeks, up to about 5 meeks, up to

abput meeks t about o.a out ., 8

olbies T EoisPasisii orng, 80 bt IRk SRt R gk s gpe surface
stabilik& 1§§&éﬂtecﬂ-ﬁ=ofﬁﬂﬁé<§roug RoisstB A betyRpwRBISm dlﬂ)oﬁdl: Qtl}ﬁ c&seln,

nmont h, up to about nmont hs, up to about nont

phosphajidgpsigrtrap, ghyeeted, sunp aqaslaaobﬂltstfaolntrﬁgafamhu geatis %ia ut

benzaf?ggﬂa l}l&gd gal?tﬁ&ug‘tearatgooélg%%%ltlﬁg%és% ?e{?«% l&tog 51'3%’1’6 lup

cetomdcko gﬂlrﬁrhﬂmf}mﬁg Wp)x,tsoﬂﬁtlaﬁ akterb, yelpoxyethybaetallol Ieﬁiefsy
advant ageous feature of the invention is. that th
polyoxysihydensipeionaih gﬁa‘fattve&a Patyeweé%fletq segitandpity, P‘Flﬂﬁéterso r

polyethaeﬁg gryeue R &ﬂ!tﬁauhﬁan&%faﬂ BlohR28S pefeyok?ahyleﬂ@aur%s

injected into atient as a
colloidsil slhcnmdeaxtdttephmfsphiates; so:hemoh)klycookgﬂfa&o cmdxwg@hﬂt:éhﬂose

) r oil nd/or a oI sor bat
caleinf iy BB Brpe G B PA Ser Gr by et e s
methyldRi1816be) yBrok eyl 8108 hfrofBRode HHEHIALS) rhoﬁarysﬂanﬁlwcemase
hi gh concentration of tacrollnus S|roI|nus
magnastimb plymingn silisetecisicthanolaming pelysiay] wléqal}ols@x%mmlpmohdone 4-
I f |1
(1.5 PR ERTERTLBRGH ASBLLL (RSBSOSl |
poloxanéro,l poldkamings, & chagil ptatsphrmpid] Qlli@mﬂsﬂﬁﬂu&lﬂnaiﬁtcﬁaﬂhyleﬂds of

stabili

mpjrical]y and can be e ye ure or wher e
Soduug aelﬁosrus‘flﬁ@ asid, 8¢ lumﬂaw @?‘VL%V‘DRPI&‘?F Btwée% atlttures of
e e

methyldlecanddé; e-ddcy i -glusdpyatnaside; hhlecyl @-Proyltafyrddoside; n—dodecle
adm ni stered tacrolinus, sirolinus, or conbination
D-glugqpyrangide; dodesyh B-Eymalipsids: éﬁpfanoxlrbé«at%ﬂglucweot heptyl-B-D-
factors. Dosage unit conpositions nmay contain such
anmounts of such subrmultiples thereof as nay be used to

make up the daily dose. It will be understood,
however, that the specific agose |evel for any
particul ar patient will depend upon a variety of

factors: the type and degree of the cellular or
phyS|oIog|caI response to be achleved act|V|ty of the

o e o " L )



si ze growth was observed foll ow ng storage. Exanple 2
The purpose of this exanple was to prepare a

wmasvependr: cul ate tacrolinmus formnul ati on suit abP@r/1/82006/009510
use as an injectabl e dosage form An aqueous

glucopytiaaqides indreptyll f1D%hipglnedside orhekihfrd-¢lGaepaandside) nonanoyl-N-
conbi ned with 2% PVP K12 and 0. 15% sod;
methylglagayidhon Bod, b-ReglusRpyrasiasifh ogtangy N -repsHeagide; n-octyl-p-D-

seorSEORL L1 SRR T O S
cholestedD PEG‘—bmleé?@{oy&érNaﬁ{'é PHG-VitdrhinA Nefls-&ithidE Gaedom abpolymers

§289% nmedi a | oad). The mxture was m |l ed at a, speed of
of vinybagstate @mﬁkvmﬁlrmwdﬁ% Hea4OMEBPIYBG rigeaHPRici iRPOLYAg: a cationic

polysadr?r:ggﬁsiél gaﬁ&ﬁ@ cAluldsie a 2 gﬁ%(lnﬁg a %ﬁ‘gﬂ dé) bicHShiP ﬂéﬁﬂo‘?}Lrﬁéld’@ﬁnpound

del oni 2 I st | wat er, using a
a cationid pBdsphphpitls, chgorse hplda,rla:llynﬁhylrrﬁhlmcmﬂan tmnbﬂhsutmmomum

bromld:qﬁqc laiugnu M@hég@lﬁﬁﬁﬁ@gﬁp@%&2wygﬁlﬁﬁ%}q n%thg’c%%ate
d1meth?]aC 2@@ H&&d&?ltﬁ SRRA 3Bk Brathidk FASsPoniie cBin blﬁﬁis

ol i mus he results denonstrate the success
quarterparefpaarrrmmum mmpausciSab¢r@yhdﬁ%ﬁhhoroeéhmlbtlqump@lﬂlm@mlde

coconuh S5THAA et S RReRRLbEIS) Rrb Rl Shalle o

methyl[ilBRI26:E ethyD amefdaiin CMbaE cbemiuo hietiys dfl@ﬂfﬁxlyéﬂlmeomum
suitable for use as an .injectable dosa (ge faorm

bromldaq@@ahfélem% paEmOnin ehl ogé%dewlvé}m@fébﬂrlm oRIE Wbélﬁlf%ﬂum

st 5 SRR B S

hydroxgdgbavhinbiuin ehl@Ade| Elaﬂ@dﬂﬂethysysdmmthy{langn@hmﬁrcchkmda

. PA; .0.,.U S Pat 1,478 th
bromidspépenr o) it ey Aoty REHP copo R )
hydroxg&ﬁgv ifﬁﬁb?ﬁuhpﬁ‘éhlde-rﬂ%frmﬂ Qﬁfﬁ@thy\laainrﬁbhhﬁﬁnéﬂlﬁps&}ﬂﬁ%j 1yl

rpns for 60 mnutes. A light m crograph usin

dimethyhbsseylogminoriug chi@gk, sl dimethyl heaZyleHBoH HBPTP I Ry
dlmethtyﬂ%eﬁl,ﬁg }gfj grtng)g):ﬁlbq OV‘fﬂgﬁdén l% n(ﬁmeagg(e%gé’néuﬂé gm%(ﬁ%nﬂfbromlde
N-alkyll €€ Q1) digcbtigilsdnzy 1 @ﬁinmhﬂlrchldtﬁiep@-z&kﬁlqchﬂ@)dhﬁetﬁjtlgbenzyl ‘

particle size apalyzer. The initial
ammOI%IH’@rcélllQstNﬂaVﬁqeéYléh%ﬁ?@%leI @mwfl%ml 1o trglaydsfite
e 5000 ?%f’f%%%ﬁ?
ammoniemkchidridecfrimgkylaninoniv halideCalkyHeimetlaylammonbin sals, dialkyl-
) rticle size was 194 nm wth a Q,of .180 nm and a
dimet %?nlwaﬁ%huﬁyll tflﬁ'i‘?fhylerWé‘r“H’b ﬁag Elfl?fgeﬂlﬂ%‘g% rHo ptics

alkyanﬁaoélg%ana‘ 1deiiBofiidl @8, PGR&IATbE irfalily] ainthign 8alyeek of
t or dge under refrigeration is showi in Figure 6. The

dlalkylfomnc diaflehanmpnigmechi¢rides bk@d@@ﬂ@megwé PR usH clipride, N-

AR TROBEECAR S A ST i
naphthgxﬁﬁéthjliﬂ a@i}‘rrﬁd_)rlﬁﬁmgdhﬁiMdé &@?c{dﬁﬁﬁtﬂﬁﬁeﬂzﬁ?l heinloniyns tidorde dlalkyl

e e purpose o is exanp| e
bemen@alkangwmpewmh@ﬁom%e Frorihitimerst wmaohBarsaisfie kg methy!
ammo ﬁﬁ'x Aforftls, bt #Iﬁ&%x%ﬂl fim \Ag?@?&ﬁmo fuﬁ’ﬂb Camﬁgﬁ%ll_eg)l},’l ammonium

I spersi on o tacrol i nmus

bromld:e@n@ sthiéael e thiyt chnﬁi%mmf bpmigasy Cxytpmethyl amivioniuns broftHEes, SL)

1%
dodecYbiebiei s piRdnape - EptrBitetdeipc e flouit,
(DADIB!Q\C)S 8B8n&h ¥ -ammhbndum RRIRIIEs, Mcyl dinkt el MiB dnival 10NSze deh) trlcetyl
mcron PolyMI11(r) attrition nedia (Dow Chemi cal)
(89% nmedia | oad). The mixture was mlled at a speed of
2500 rpms for 150 minutes. A light mcrograph using
phase optics at 100X of the,mlled tacrolinus is shown
in Figure 7.Following mlling, the particle size of
the mlled tacrolinus particles was nmeasured, in
dei oni zed distilled water, using a Horiba LA 910
part| cI e SI ze anal yzer. The mean mlled tacr oI | nus

o s - o NN N o ~ N o NN N




| oad). The m xture was mlled at a speed of 5500 rpns

for 75 mnutes. A light mcrograph using phase optics
wW@roob@O¥7Df the mlled tacrolinus is shown i n FCGUSM®06/009510

10. Following mlling, the particle size of the mlled

methyl apeerawm ehlori gqucxltré@e%hamm%méﬁ?mi% drdegHinstlylammonium

. r‘ . of e
bromide teidcel il Bhamotfibrndll byt oAb ISP
POLYQUiAZe] (A stetraBi@Hlammoniirh bramikds tbenky2AMethyl amdosiupogowmide,

. 6,665 n as shown below. in.Table 4. In a secon Cyes
choline GHis5% GF AR C BI04 G KRR oD SRS GERA] Ryfidinium
idel i o i ; Hrsed ol etBalyfdn8nes,
bromidel &1 HRURRRIBHE Ml KIS LRARCH Ao en Tl i
MIRAPQE ™, 24,I8A QUiAT ™palky bpptridimiomoghtsipimines, aginsalis appne exides,
- at. 1 oO0Xx.of the mlled tacrolinus fol ' twe
imide zgfimiyopS prifaP? b AePuTeRs Setbie oGl s,
and catiobi®gugsul ts denonstrate the unsuccessful preparation
of a stable nanoparticulate tacrolinus formul ation, as
significant particle si zew%riowt h and agg| onerati otn
Wer e Thsempatitipn pf g o1 abwiiwe L day § OMRsEIEA @ surtace
oy . ..
st REGAHSH i S L ELPALPRB AR B AT U ol
| arge, possible "unmlled" crystals.Exanple 7 The
1Bur pdde cofnpbkitien ekampire ofataims 1pe dpsadditipnally comprising one or
ngnogarticulate gacrol&yms formul ati on suitable for
mOre NORIICTAUMUSG 0L NAN-SILOURINS AFNCAZENS o m  An aqueous
di spersion of 10% (ww) tacrolinmus (Cam da LLC)
1aonbiTiREompokitidfiof Mydneifdlaimy priopy) widrbiyl thetdrmpaition
~ (HPMC) . and 0. 05% (w DOSS, was milled jn %@#§ m.
redisperser ifirp €I0rgjevant mﬁ@wpﬁ%ha} the teprokmpmptipies E%t feciiyqgyerage

. i : . . 3
prile S BIUSE| Forgf 357 sfpy oy Rk SBou i e 6 o
1900 nirClapilzalapo¢t3BU med iless kwachhoutTHE0 min ess chaneabont 108dumtess

a ed of 2500 r or 60 m nut.es I ght
than abefy G rss B poph L Pt RO s opg gput 1200
nm, lesstRE! Mo M0 in I8&WRar dbolit S8U0eA AesshRAd £6uf900Thin| JeBthan
the particle size of the mlled tacrolinus particles

about 80Remn,fessshaneahout HOln olessthan abasxt 5O anh. less then abaytggo am, less

iba LA 9 [ S I TR
than by o G55 Bty R 560 i o6 4R 3o 50 bl e Ml o .
less thalﬂefbgli;@%mml@l@@% tﬁatD&ﬂ)éwBOCBnﬂallesyﬂ]an aBOI,ngWmlnbl éé;swhahlmbout 200
Table 5. In a second neasurenent in djstille er
nm, lessithan gpith o Onmeless Ban paut | opmy feshihap by ?%é\ﬁﬁieéﬁ than
about 5¢ @K 0l i mus particle size was 227 nm wth a D50 of 206
nmand a D90 of 337 nm A light mcrograph using phase
optics at 100X of the mlled tacrolinus foll ow ng one
Meek Bfe wingosition wfidieim déf wheyeinghé bierdlevaghmagiaiisnsalecgesd om
13. The results denonstrate t .successf ul .epar.at i on
the grouBeons AT e P SER e EATROR ARESPorILT D o ol
aqueoustsBRILIFRABE RPddid, Ghfectl 6uAbisP Mshs¥and 28 biatiom Wereof.
m nimal particle size growh was observed foll ow ng

storage. Exanple 8 The purpaose of this exanmple s to
Ir epakhe eommesisioact prxipn @ A3 dI i s WREEH P8 ingr T the

. [ I : i 0 e Fnistration. |
tacrolimBl T e B B S B e R LAt hgication,
less tharl th€)T,anidr A8h-aaophrtithlatotatiolimus Fdddnistesedititheshniendasadd

m chanber of a NanoM I 1 (r) 0.01 (NanoM || Systens,
King of Prussia, PA, see e.g., US. Patent No.
6,431,478), along with 500 mcron PolyMII (r)
attrition nedia (Dow Chem cal) (89% nedia |oad). The

m xture was mlled at a speed of 2500 rpns for 60

m nutes. A light mcrogragh using phase optics at |0OX
of the mlled tacrolinmus is shown in Figure 14,
Following mlling, the particle size of the nmlled
tacrolinus particles was neasured, in deionized
distilled water, using a Horiba LA 910 particle size

a o
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sirolims can be prepared by conbi ning any of the
nanoparticul ate tacrolinus fornul ati ons described in
wex@apbd®ws2 1-5 or 7-9 with a nanoparticul ate siPOI/U82986/009510
conposi tion. A nanoparticulate sirolinus conmposition
c i 0030054042, for
gﬂa FI zg(?nlgoﬁlto Sogﬁge%ﬁggfa’g%%unds usi ng
n@nopaﬁmlm iatdedted frommathe grmnp coi’isﬂ;ttngvmﬂnlot Qleampﬂmnahmut 90%,
ed in the ar various nodifica
hot gr%ﬁ’i‘?:f t{;ad}‘isbé’ﬂ g(#é’ Rt grier fRage H é’ RAE BFFHE t%ﬁ'cﬁtbout éoo tot
greatef:f?ﬁﬁ ABnit15096 nBi grbf8r AR 86 307 RO Qﬁef"t‘hﬁﬁ 2BHut 25%, not greater
i
departing fromthe spirit or scope of the inventi on.
than atypuy £0%, nof greatar thaul ebbut h &%, ntegreaterstbant abhowy éﬂ%g amd not greater than
h I.C ons and var i ons..of th
about ST b bR Rt PR iopia s Bt s Bt ¢ he
adminppeNsiate 6dndd @dsagid their equival ents. What is clained
is: 1. An injectable nangparticulate fornul atiaon,
cOvpr i e sgmppsifionarhibisy aEnpseleded Bpmrthe steapicapsigiing of less than
U t S {
sbout SRS Iekétn GRS HfS 15 Fa kS ol ot 3R B0 Shogrs, s
than afidwe 2douyso &ist than abbutd| ladur ahd 1éss thidnesboticdpmirmitesgifter administration
P cles of sirolinus having an effective average
to aStB’&rSP P Qi ze of |ess than about 2000 nm and a surface
stcqbi | gGhpinW&! &t @) ddiBpsi rol i mus surface stabilizer
can be the same as or different fromthe tacrolinmus
surface stabilizer. 3. The conposition of claim1 or
cl&i m Phe egrepasitiontafeny aue of ¢lains | to 1Fewherciuthe Cam ofithe
0 i c S [ )
tacrohgﬁlg U\Qhe fﬁ?ée}ﬁe]ﬁ 1@%)/6 |6nf)e/a %ﬂglnaﬂgn Bﬁ) ec‘?foa{ngvugg%rgm)stﬁ%tmn is
greatepﬁnaﬁ ﬂle @pd for a)@tdﬂh%qopahﬁélﬁ@lﬁ tac%@hri[ﬁ@fo@@ﬁlﬁﬁ&h tadatiniefercany the
one of clains 1 to 3, wherein the effective average
same ¢p$8S-c| e size of the nanoparticul ate tacrolinus
particles is selected fromthe group consisting of
| g5 LIROCARAU ORI 18] RBSrel1aD C%b%tsel&?tg@ﬁﬁm tht Efhp
t han abouf 1700 nm |ess than about 1600 l'ess t
consistibgaf atlmoalmnt 50%s st lcdsaabaid d00%0 1 4tdeash atlpovlt é@@%t dideast about

o, about 130 | ess tha ut, 1200 n ss.tha 0
s00% 38 bpeior i o 528 PRARS ARG 1<hiogoRo BT Rout 700%, a
least aﬁ&ﬂlﬂoog@ @t RAt ab8&DODYA Bt REAUDBA000W) atl €55 abdian 16@@ Udt least

| ess than about 650 nm | ess than about

about gRO% i deag b BIO0t. SbsastpboViadg0in ot eat Bt 800 Tongt least
about | G586, 0 CRENE 1 760% A leagaBBut 180 HOW 1oAY YR8 Brcater

than tleldOpl e2Gbitetby 4 easnidopartiebiate taﬂﬁﬁmluﬂforhﬁﬁeﬁldnh@dmmbmréd at the
%}5%0 nm | ess than about 100 nm |ess than about 75 nm

Same i€ ess t han about 50 nm 5. The conposition of any
one of clains 1 to 4, when injected into a patient,
f o0, @h§é&ﬁp6sﬁ%%n? oné Bf aalmgsml 13 wieRM thb AUt @R ehcrolimus,
t erm i mmunosuppr essant rel ease. The conposi tion of

when ggsgyedrin thsf pladned ofia mamemaban sitiecs ﬁpllqmeg ednpugiatiopis greater than

the A[Eél rfct)rhate ;cbqggarﬁpy glcl‘jfla{)qucrgﬁmﬁg form%ba%oﬁa aﬁ:d%lfl N nge%ci %‘[ the same dosage.

thereof 7. The conposition of any one of cl ai s 1 to
621.wheTke coripitiin dfebsin 20nevhseid the ASC dddeldcrdrfram the group

res in an unt. sel ect fromthe gr
consisHpg e @t?%@allﬁmggpé’rﬁfé%%ﬁb%“g&( 8Ll Fow8 7% st about 100%,
at leas’(\@écﬁllf'q%%r ﬁ%ﬁp%gut 560 a{t%aﬁpﬂi&l’c %’5"/%0/& h¥ast R 200%8NE least
from about 10% to about’ 99.5% by wei'ght, based on the
about 221% atdeasbabmat2H1%, atdéaghaboof 2136, atmmhonuso%,chtéaast about
| east one surface stabilizer, not including other
exci pients. 8. The conposition of any one of clains 1
to 7, wherein the tacrolinmus is present in an anount
selected fromthe group coddi sting of from about 99.5%
to about 0.001% from about 95%to about 0.1% and
from about 90%to about 0.5% by wei ght, based on the
tot al conbl ned \NEI ght of the tacrol | nus and at | east

o o r o, o,



pol ysaccharide, a cationic cellulosic, a cationic
al ginate, a cationic nonpolyneric conpound, a cationic
WEbwspbiori pi ds, cationic |ipids, polynethyl metP@royioas/en9sio
tri methyl anmmoni urn brom de, sul foni um conpounds,
' ral I
500, oL QNG AR UL ATPSIN TR BB bR o

least abo@tfﬁm‘)ﬁ’h@ﬂ ledsn aboTRORE it leqstaabbwmw, aamanralbum mmg aurasds
zyl -di (2-chl oroeth I)etgx ammuoni um br om de, coconu

about 809%» ﬁ‘éﬁﬂr PO o 0w h leatt Bpqu@00Coridenst aqut Feqfayt least Show
1000%, ﬁﬁ%ﬁ@ﬁéﬂéﬂ’c P@% A 1eaSOHBRU 1 0BBS, Kie-rlé?i B%&l dl%d%t B%ﬁtlleast about

nmmoni um chl or’i de, coconut mét r oxyet
1200% gmaitm thawrthe AGHE d:dubldﬁi:byl the nmenhugdpaammtam fmmulaltlon iofighe

C xyethyl amoni um chl ori de, decyl
lmm“nosd‘ijﬂéfw nﬁ?‘é‘%f}ﬁﬂ?ﬁtaw AMF3RT48fh chi ori de br oni de,
Cl12. 15di nmet hyl hydr oxyet hyl anmoni um chl ori de,

20:12- The compdaitioyfting>one o ¥laindd TR Liwhich|doks s& <5cﬁitfbde
coconut di et hyl hydroxyethyl amoni um chl ori

significapthe¢ifgrend pbaormion leedy thmmlsm%mdﬁﬁfqdrwpa@ared to fasting
condmorgyr' styl trinmethyl ammoni um et hyl sul phate, |auryl
met hyl benzyl ammoni um chl oride, [auryl dinethyl
benzyl ammoni um brom de, |auryl dinethyl (ethenoxy)4
23moihe nmmpd)micbmld cldti&ul%; twheteime thn:;diff@emteein@by)rption of the

tacrohm\grﬁ%{ﬂoéﬁogh? 1n1r§fcg?<{1§}| tﬁe% é% S%x? mréed%%{%é Fta{%eﬁfﬁected from

the grou@mmlﬁgbmls@ehbﬂ gboltH D8Yo! RESHYA LEGR OV, RAB Tk BBTIBDUA Tess
| ori de nonohydrate, di net hyl di decyl anmoni um

than abou,trﬂo(%,ﬂ@ﬁ@ thag @]ouquO‘}é;ﬂgss(th}lrQa@) Seffondsshijapn about 40%, less than
about 30%, FREHI s Egﬁt@‘s%%n%?@é HBEMIRL 88 tP%r{ 1905t Dyd 2GPREY Bhout
10%, lesslihah Iabi>1dlswatah§lllaﬁﬂ@m1albﬁmm&.t s, lauryl trimethyl
ammni um chI ori de, et hoxyI at ed

doal kyl.di a n et hoxyl.at ed
r 1 AR FORRARITL M X100 SUFLIRY | et aEran ARYISHABACGHe
composn‘f(m @rd KlBnann 3 H&EY Ltgﬂeqﬂ)ﬁ&lmm% H&ﬂlﬁlhitﬁtﬁbﬁ ®f the composition
Nt et radecyl di net hyl benzyl amoni um chl ori de

to a subjepd fromfedrsttte, N-al kyl (C 12- 14) di met hyl 1-
napht hyl met hyl ammoni um chl ori de,

odecyl d V4 [ h i

Zens Se St Rov gt eo R R Y ofP sBaft 1 1 24 e
manufac@m@ﬁumedml&héml de, al kyl benzyl met hyl anmoni um

chl ori de aI kyI benzyl di met hyl amoni um brom de, C12

2y omitedse IR FirettiAin Hinford et Srisgegin (e Prophyiacti
treatmenfjé’id(ﬁr ¥ Q:F&E)ﬂl o frbtiMd oﬁﬁHﬁiﬁlW &Hérqfhhﬂﬁle diseases.

pol y- dl 'yl di met hyl amoni um chl ori de ( DADMAC) ,

di met hyl anmmoni um chl ori des, al kyl di met hyl anmoni um

2Ral ogéﬁ ugreef claini % tyHeraie el medieasant is aniniseialile pharmaceutical
composﬁg% 8%10{ {o E%tgﬁ%'trﬁguoucgn 19% nﬁs%gtar depot for long term release.
tetr adecyl tri met hyl ammoni um brom de, net hyl
28.r i oet ykthodoh 'maknrghhonjedtable Bﬁhé@rt@c'ﬁlal@(etcr@hmus composition

BRI T TR e
under coﬁ&ﬁ@ﬁsaédfﬁabﬁ{% oRiRdd EEronRRP Eb&rﬂi‘éﬁs hefihY kn Bﬁéétﬁ}erﬂvb'ﬂ?e

brom de, cetyl "pyridiniumchloride, halide salts

particle ms:a:tféwsuﬂz@ohbput%@ﬂmmhyl al kyl am nes, M RAPOL(tm),

ALKAQUAT(tm), al kyl pyridiniun1salts; am nes, am ne

salts, am ne oxides, imde azoliniumsalts, protonated

quat ernary acryl am des, methyl ated quaternary

pol yners, and cationic guar. 12. The conposition of

any one of clainms 1 to 11, conprising as a surface

stabilizer a povi done pol§mer having a nol ecul ar

wei ght of about 40,000 daltons or |less. 13. The

conposi tion of any one of claims 1 to 12, additionally

conpr|S|ng one or nore non- tacrollnus or non- sirolims
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19. The conposition of claim 18, wherein the Crax is

sel ected fromthe group consisting of at |east about
woOs/16972 east about 100% at | east about 200%CHEUS2006/009510

| east about 300% at |east about 400% at |east about

500%._ at | eas bo 600% .at | east about. 700%.. at
29 one Thaatiod gE6R 4 Vadeh B iiaRga eomtiss aathind wer
grinding, H8RQ¥enidhe! BB&hitARAUS: skbORMicAlliEpSticRRRHEralADRhnigkes.
[ east about” 1300% at | east about 1400% at | east

about 1500% at |east about 1600% at |east ahout
30.700%ke method £5 elaih 381 furiBemmpsising addigst nagBHLCU860 9%
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nanopartiafdlﬁ’ierﬁhﬁliﬁfue d?mploiiﬁ«m Scﬁimisd? gi&gihmgusaﬁh?rtiéﬂbﬁﬁhw?gmsiffdctim

of _any one of clains to : rein.the Q

average paiclot 7 abless fHah bt A)URT A0l A SURT RSP ATRRIPHRATS an

sirolimus%%@a?é:&aﬁiﬁgzér‘%% B9 1RATINRILS bF Silfefih fofh BE SRt SImbdRRfathe

or a non-nanoparticulate tacrolinus fornulation,

stabilizeradm ni stered at the-sanme dosage. 2 1. The conposition
of claim 20, wherein the AUC is selected fromthe
group consisting of at |east about 25% at |east about
50% at |east about 75% at |east about 100% at | east
about 125% at |east about 150% at |east about 175%
at | east about 200% at |east about 225% at | east
about 250% at |east about 275% at |east about 300%
at | east about350% at |east about 400% at | east
about 450% at |east about 500% at |east about 550%
at | east about 600% at |east about 750% at | east
about 700% at |east about 750% at |east about 800%
at | east about 850% at |east about 900% at |east
about 950% at |east about 1000% at |east about
1050% at |east about 1100% at |east about 1150% or
at | east about 1200% greater than the AUC exhi bited by
t he non-nanoparticul ate formul ati on of the
I mmunosuppressant, adm nistered at the sane dosage.
22. The conposition of any one of clains 1 to 2 1
whi ch does not produce significantly different
absorption | evels when adm ni stered under fed as
conpared to fasting conditions. 23. The conposition of
claim 22, wherein the difference in absorption of the
tacrolinmus conposition, when adm nistered in the fed
versus the fasted state, is selected fromthe group
consisting of |ess than about 100% | ess than about
90% | ess than about 80% I|ess than about 70% | ess
t han about 60% | ess than about 50% |ess than about
40% | ess than about 30% |ess than about 25% | ess
t han about 20% | ess than about 15% |ess than about
10% | ess than about 5% and | ess than about 3% 24.
The conposition of any one of clains 1 to 23, wherein
adm ni stration of the conposition to a human in a
fasted state is bioequivalent to adm nistration of the
conposition to a subject in a fed state. 25. Use of a
conposition according to any one of clains 1 to 24 for
the manufacture of a nedi canent. 26. The use of claim
25, wherein the nedicanent is useful in the
prophyl actic treatnent of organ rejection or treatnent
of psoriasis or other inmune diseases. 27. The use of
cl aim 25, wherein the nedicanent is an injectable
phar maceuti cal conposition that fornms a subcutaneous
or intramuscul ar depot for long termrel ease. 28. A
nmet hod of maki ng an injectabl e nanoparticul ate
tacrolimus conposition conprising contacting
tacrolinmus particles withsat | east one surface
stabilizer for a tine and under conditions sufficient
to provide tacrolinus particles having an effective
average particle size of |ess than about 2000 nm 29.
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