METHOD FOR DELI VERI NG | NTERFERON- CROSS REFERENCE TO RELATED

APPLI CATIONS [1] This application clainms priority to United States
Serial No. 60/643,273 filed January 12, 2005. The entire contents of
t he af orenenti oned application are incorporated herein. TECHN CAL

FI ELD OF THE | NVENTI mME’ﬁIOﬂ‘F@RIDMﬂMERINGB’WERFERQMWt hod for
storing and delivering Interferon-. BACKGROUND OF THE | NVENTI ON [ 3]
Interferons are single chain polypeptides secreted by nost ani nal
celI's in response to @pwasipeiFtRANCEYREE ATED AbMACAGTIBNGUSES,

m togens and pol ynucl'eotrdes. Tnterferons particrpate T regul ation
of cell f(443] i Shis appligatiomolaime piiety & Ummsmxﬁmbhiatﬁo{ﬁés,aﬁmﬁled January

d t ti h f I
ntot hr ed s TR BBE canfebis o Beiat et iy it A nsiriprind v
(fibroblast) and Interferon-y (imune). Native Interferon-Bis

produced primarily by diploid fibrobl ast ceI I s and | n | esser amounts
by |ynphobl astoid cel I s. 1BCHNICAILFIELIOFE THF, UY$oprotein. Its

genetic n [ qﬁ:tP fgg rm ned.
(Hought onl[@t? ﬁfugﬁi %%orrp te gnd%ggtiﬁﬁ%&%quﬁ%gg b

Fi br obl ast Interferon as Deduced Usi ng Synt hetic
A i godeoxyri bonucl eoti de Pxi, pe f l.pt ase,” Nucl eic
Aci ds Research, 8, pp. 288% et al., "The

Nucl eot i d@otﬁiaqummeor@fa:dwfmhﬁi@o@@bpﬁes Ei!&%ted Iﬁaﬂ@s,t azi:ﬂlal ¢4l inlrbspbBse to
(1980)) . Reconblflg?u Inie eron-B has been produced an

char act er Y& O BPueHy e WSHHBS%%W&GP%W&PIYBH@@QH%# d@peggfgqonaﬁghmpate
| munol o0giCREMAEdH ofickil ﬁﬁcﬁtﬁ'ﬁ'ﬁﬁh Bve atdiv dagﬁopr Igfgﬂ% vém%nﬁﬁgmodlganng

anti-cancer. "Interferon-B-la i s approve e 1n the Uni
St at es f opraphuics. ri¥aiivedinman interferanis precclaseified ingd &ragmurdor typrs: Interfeomane

of Avonex Qlegkocﬁwg{ Yoo Hi_goélla}sb{% Lg\lrferon—y (immune). Native Interferon- is

produced primarily by diploid fibroblast cells and in lesser amounts by lymphoblast01d cells.

[004] Interferon-f is a glycoprotein. Its genetic nucleic acid and amino’ a01d sequences have
been determined. (Houghton et. al., "The Complete Amino Acid Sequence of Humgm
Fibroblast Interferon as Deduced Using Synthetic Oligodeoxyribonucleotide Primeléjs of
Reverse Transcriptase," Nucleic Acids Research, 8, pp. 2885-94 (1980); T. Ta:uigudhi etal,,
"The Nucleotide Sequence of Human Fibroblast DNA," Gene, 10, pp. 11-15 (1980):).
Recombinant Interferon-B has been produced and characterized.

[005] Interferon-B exhibits various biological and immunological activities, such as anti-
viral, anti-tumor and anti-cancer. Interferon--1a is approved for sale in the United States for
the treatment of multiple sclerosis under the trade name of Avonex®.

SUMMARY OF THE INVENTION

[006] In general, the invention relates to a method for storing and delivering solutions of

Interferon-f such that the concentration of an aggregating metal is less than 500 parts per
billion in the stored solution. Aggregating metals include iron, copper, nickel, molybdenum
and tungsten. Devices nseful for storing Interferon-p include, but are not limited to, syringes,
vials, bottles, bags and the like.

[007] In one aspect, the invention provides a method for storing and delivering solutions of

Interferon-P including providing a device having a housing for retaining the solution and
1



[6] In gerlleral, the invention relates to a method for storing and
delivering solutions of Interferon-0 such that the concentration of
an aggregating netal is less than 500 parts per billion in the stored
sol ution. Aggregating nmetals include iron, copper, nickel, nolybdenum

and tungst . [1EeS - = f-Qf- S ton] ni el ferons 0_inel ude, but
~are not | iignﬁ?ge@g%ldcl)l?&glyoﬁﬁ%%%?ﬁ iug?tg%]{gg‘ﬁé' eésf,%r b@%r?sgn%%&é lﬁﬁoél’ %e%gl.‘sm% 7]
| n one aspeledses 4 bomcentration oam ggpeegatitheametal ietd Hedofution sf sd then $00carts per
deliveri nﬁ%]i}ol utions of Interferon-13 including providing a device
havi ng a 8%ng for retaining the solution and 1 tilllngthdSohition
O | nt er f qogy) i tHeh @spoQUtht Afusimdf reRAses h totdl B&&ﬁ&tﬁﬁ'o@h%@éﬁaﬁh@&etals into
housi ng rel eases a _concentration of an ag%g%atl ng netal into the

sol uti on dhe solionohleps hawSHparts pprdillion, less 30 p&1s nen bidkiwy, knss thaw pheut |

e ol ut o8 Par s E0ich, L @i SRAEPERAELLNIR) EAUAIBHTE JI5L ekl

per billi amless thesaliduathemBdpartsh@Obailiont s per billion, |ess than about

75 parts billion, |less than,abqut .50 parts billion, or Less
(han abouttita S5 BaeE et iF invediin b menbf for s hkgliesiic,
t he i nventsoRiflofsa e soR  imIhlReL providig aldevice Hd@ﬂag_dﬂldu!iﬁ% hiGe tthONS
of Interferon-P including providi ngf a device having a housing for

£

r et ai ni ng SehEor@d fillingths selutien of Ingrienea-Biaip the koysing. Afeiilliag thesplufien. o

t he housi Hoflof foidrbdr 1B bR e oYl i 4 -13
caused bynﬂg%rge egat0 anﬂé rltrfc'ltgzt a? sgﬂlﬁﬁ %%%%%%gﬁg%%gg@lﬁ nalﬁ%g%g? ?’gr
storage, |afienssterhgenlesOthaunl % mftert storagpe lesd thars5% lafier Boragef, legs then ocedier

| ess than sfg’/ %fter storage. [010]. In yet another aspect, the

i nvention 5%% ures a device for storing and delivering solutions of

| nt er f er or{810] N&d vl bnighear abyeos thegniention Rhiates iadgviesfol stoding enddelit&ing
solution and .a sqlution of Interferon-j.3 wherein the housi rel eases
2 total o HEEAR SEHGHREROH R it R REAF Somecs TR eBTeN A BF 1 ocs
than 500 pRfkisn Beftebfetonl Piherbif $8e Kolsing AMAsdAItbEl dRberdiatibh Sbgpteditg

t han about 100 parts per billion, |ess than about 75 parts per

billion, |meesimaiheapisien gdessirand0ppartsyer billign, legy thpwd) pasis perdpBign, less
than 25 p iLLd : i . j

hgor egat | dneepBEt108iopts S48 it ks i SO0 E P B HE b1, S B RBES0 s
sol uti on gfer bitlicar frdegsithad abontttbanESchartnperfbdlibmusi ng is | ess than 15%

after stor , less than 10%.after . storage s.than 5% after .
Storage, 1LY Ehihembasinet ot bk eRice Bpiseen e RGRIRIRE cRppT by Blgponnting
aspect s i nfdthle & 88 SolGonBINEedrohBRofhidnt O thdhoubing idlesksthilyl 3% bkaSR5age,
concentration of an aggregating netal_ or total concentration of

aggr egat i gsthand0% et flgtage, lgs§ B Hir gterage,rless than; 2gmatigrstoragen e
sol uti on b@éﬂ?tﬁiﬂa@ﬁlﬂén& df tﬁ’fcs?%@été‘ﬂlcfuﬁé o BARE of HEBIRKGYY. B housing

m nut es, er than about m nutes, greater than about 360
m nut es, geleascea corsaniratibn of amGgregating mefal of tdalleonesnhiationedfagsregating metals

concentratiQn Qf aqqr g i | .0 t. l. can trati f

So0r egat | rit e ey 300 AR BORM AP sotiy! D SHind B R Kl bl B0 et than
sol uti on i#bouts0aninetds, igreatet ten hbois i1 2@ miretespeoatatibatt abbR03 60i mintiies, greater
about 480 m nytes, ar ,bet n .abaut 300 m nutes to about 420, m nutes.
The hous rige AhPRLARD it s HAPSE BIPaRE AATCe B is i AR GERERTing A 6 2
concent r at foNcditerAaSPSRgkRg iRl radtals of lebsahsn dBaib0aaLHS ﬂ&mmaﬁ@ theer
billion, less than about 100 parts per_ billion, |ess than about 75

parts per Ssfution yretaingd i the hersaipdistweso At 120 miutasite phayh 180 wimres gan
about 't hark,fedidbdut 3B niditds!th Abbut AMPrmARAL 9L hitinRiBhsed 2 cddcBfiration of an

copper, nic ybdenum or tungsten. e devicé Is a syringe,
bottl e, viagregatirg g or total concentration of aggregating metals of less than about 250 parts

per billion, less than about 100 parts per billion, less than about 75 parts per billion, less than

about 50 parts per billion, less than about than 25 parts per billion. The aggregating metal is

iron, copper, nickel, molybdenum or tungsten. The device is a syringe, bottle, vial or a bag.
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2 The hotSing of tliellaibeTS elYiThifeeted of glass, netal or
plastic. The Interferon-13 is Interferon-f3-1a. BRI EF DESCRI PTI ON OF
THE DRAW NGS [13] Figure 1 is a plot of the percent aggregation of
Interferon-B-la as a function of time and the concentration of an

aggr egat i riherstdtig SH e Cobi®ted i glasyVartes ofplasticO TR Ritdrferéh-B is
conmmer ci aI%%Ffaval | abl e syringe containing aggregating netals at 25C

at 60%rel nPolA dity. [14] Figure 2 illustrates a device for
storing Interferon-B. [15] Figure 3 is an end-on view of the device
shown in Fig. 2 taken along the segnent AL [16] Figure 4 illustrates
al ternative devices usef FEPRAVENGSETAI LED

DESCRI PTI %ﬂ: F}_édge i M%logﬁe%%ﬁc'en a:[g'gr%gzﬁlon of Interferon-B-1a as a function of time

and the concentration of an aggregating metal, tungsten, after four weeks of storage in a
commercially available syringe containing aggregating metals at 25°C at 60% relative
humidity.

[014) Figure 2 illustrates a device for storing Interferon-B.

[015] Figure 3 is an end-on view of the device shown in Fig, 2 taken along the segment A.
[016] Figure 4 illustrates alternative devices useful for storing Interferon-8.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[017] As used herein, the term “Interferon-B” refers to all forms of interferon- such as
interferon-B-1a.

[018] As used herein, the term "aggregation" refers to increased interaction between
Interferon molecules to cause increased opalescence, particulate formation or precipitation of
the Interferon-B from solution.

[019] As used herein, the term “aggregating metals in an amount less than a certain number
of parts per billion” refers to the amount of aggregating metals which are carried from the
housing of a device into a wash solution of Avonex® liquid formulation, in which the wash
solution is placed in contact with the device housing for about 240 minutes to about 480
minutes, for about 300 minutes to about 420 minutes, or from about 345 minutes to about 375
minutes.

[020] As used herein, the term “less than a certain number of parts per billion of tungsten”
refers to the amount of aggregating metals which are carried from the housing of a device
into a wash solution of Avonex® liquid formulation, in which the wash solution is applied to
the device housing for about 240 minutes to about 480 minutes, for about 300 minutes to
about 420 minutes, or from about 345 minutes to about 375 minutes.

[021] As used herein, the term “device” refers to any means for storing or delivering

Interferon-3.



[17] As used herein, the term"Interferon-B" refers to all forns of
interferon-B such as interferon-B-1 a. [18] As used herein, the term
"aggregation"” refers to increased interaction between Interferon

nol ecul es to cause increased opal escence, particulate formation or

preci pi t atfoxz—n8 ubdadierei; eid RO THIMhE ORFertb dh ERMhent dfhUeviRe PR direct
herein, the term™ ag%Pegatl ng nmetals in an anount |ess than a certain

nunber of cpaprgtiihdpteppmoniidar mprrtasnabey I0nEEBuUNt of aggregati ng

nmet al s Whl a § b 0

ol it on O hy GRS fhd 6ff ik SR Gerble AR, il AalRER o,
is placed fmnuwnn,axscd teidetermine tiitamavipt dfen sggregHting mtabmleaﬁéld)frasmrﬂwtcbmct:o
about 480, rpi,]lftﬁﬁl for about 300 m nutes to about 420 m nutes, or
from aboutmg Hﬁ’i‘es to about 375 mnutes. [20] As used her ei n,
the term TOm$s Ak ievd tRreis tictorin MPIERBS fohulBEG $efBRito hielsbnuaan Hlf:ludmg the
tungsten” refers tg the amount of aggregating metals which are
carried fPBWP?W@“W@@M@OWO%m%W#W thad88a wash sol uti on of Avonex0

devi co hodeihg Tor SR 81 PERRS ALl iy St Bicibal e supe

300 mi nut eseaniog ab@ﬂmmﬁlﬁf)unﬂemmcrﬂshy ane of mrdimaztakilt in3debarhiorwHietsthisdnehibort

375 m nut sed h i 'devj,ce" .refers a

T one 1o Sonet ﬁﬁél B BRIRRS sP AP lipaiOR Pl 258 HngSeririony gentondt Herein
i i seUt heaheh thédiy drat&&bMdfa ndeéih Gkl eh@re@n Ik theimaterfAGY ol 1S
in direct contact Interferon-B for npre an about 10 m nutes.

[23] As useé%lnﬂésraé?m““ﬁﬁ’é’e@@?rﬁn %&féﬁte%@&?b%hmqﬂéfers to the sol ution,
such as a [BJeCRRr kil Al b mtadSdt hnfEE WDB: dohercAr R &H%e%ll?ﬁn%

aggregating tal rel eased VI ceintot utron
As used hdetailed destriptipnrand fromuihe bleirisor mul at i on" refers to the solution

I ncl udi ng the conponents of a drug conposition w thout the drug.

Description of the Invention

[027] In general, the invention provides a method for storing and delivering solutions of
interferon-f such that the concentration of aggregating metal (each metal individually or fotal
of all aggregating metals) is less than 500 parts per billion in the solution after stbrgge, .8
after storage greater than 10 minutes, 120 minutes, 360 minutes, or 480 minutes. Cei‘tajn
metals-cause aggregation of Interferon-8. For example, as shown in Figure 1, an"iinc;jeef_sihg
concentration of the aggregating metal, such as tungsten, increases the degree pféaggfeéaﬁ'on
of iﬁterferon—ﬁ-la. |

[028] Ag;gregation is undesirable because it causes opalescence, particulate formation and
precipitation of the drug. Further, aggregation can lead to a lower bioavailability of ﬁe drug
and difficulty in delivering the Interferon-B. The method described herein reduces the
amount of aggregating metals released into a stored solution of Tnterferon-B to provide less
than about 15%, 10%, 5%, or 2% aggregation as measured by size exclusion
chromatography.

[029] The invention also provides a device for retaining a solution of Interferon-B so that the
concentration of aggregating metals (each metal individually or the total of all aggregating
metals) is less than 500 parts per billion in the solution after the solution is retained in the
device for greater than 10 minutes, 120 minutes, 360 minutes, or 480 minutes. In addition,

the device described herein, reduces the amount of aggfcgaﬁng metals released into an
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[25] Unl ess otherw se defined, all technical and scientific terns
used herein have the sane nmeaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. All

publ i cations, patent applications, patents, and other references

nent i oned oR-pRds Rt B L R iR e j i b =gl N
addi tion, ]?%Eeﬁr?gt[%?&g?g met hods aﬂr%gm{éﬁﬁa%?gdéﬁd aelrlggsﬁlﬁkﬁt?é?‘ﬁgisézb%h?{?’ or
and not i d%engseration.be linmting. [26] Qther features and advant ages

of the inventi i1 | apparent fromt.he faoll ow n talled ,
descri pti o@?ﬁlaﬁ%ﬁ\f%ﬁﬁo?ﬁ @I%%%“ﬁg’ a %éscsiy}"ﬁei w&loﬁ‘géﬂtvﬁ‘g“ﬁdﬁféﬁfqngﬂmlﬁ%]a
| n gener alhousihg20 fov aoldingntefiersh-Aeis and ARELARAB I fOF diSpedbing tht@féon--1a from
del i veri n%&sql ut | &ns of interferon-0 such that the concentrati on of

aggr egat i My es 3l (‘%‘_&‘E%)' r{’aleélpuﬁi-‘?ﬁﬁ%iﬁﬁlﬁéﬂslaf%mdric@k\ﬁqll_ %% dedining a central bore
aggr egat | gy ERAA ) Oné ehEof s BRclS td1RkdB3h ahPhhelobhel B 28 of the

solution after storage, e.g., after storage greater t nut es,
120 m nut dwusiBBBceivesst pengend2. 4anger litseisposed it centralitetelstocagpe

aggregati r f.eron- Far .ex | e, .as shown, in Figure 1, an

i ncr easi n?&@gn"éj %y i'e w&ﬁzghﬁ%&gﬁﬁ% ﬂ&”%?gis,degﬁﬁsﬁdg%&'fﬁfﬁﬁ%ten,

i ncreases ihfede@l Brriaf sRHQE 20HInGN10) bn IikdrRidER Sdtutibn id dispdsédln central
Aggr egati qn Isﬁpql%ggGSI rabl e because it causes opal escence, particul ate

formation hsing 20 3ndis Brphysieal gpniect W@W!Ofﬁb‘gg@éat ion can
lead to a fyome rSPthé%almk baRirhddy orcéﬁeaﬁ{fﬁaggﬁ' gngussgr | e%ig@%bﬁ‘éhﬁc)é thdlmount of

delivering the nterferon-13. The neth ! erein reduces the
amount of aggediygmatals orethaserfaces efthesyrings whigh swouldedntget|asolution of

Interfero POV I t 5% 10%. 50 or 2%
agar egat | o ek Rk, PR 1030 oiMea' Keatel g g Yo by onprdoee
i nvent i on thé smoumt ofidggdeegatinpdaetalsasuélos ifoaf cippémgickel 3ndlybdeptm @i tungsten,
Interferon-0 sg_.th t he concentr.ation of gregatin tals.(each
motal | naitpEeL PP i SRes A EReaiat Wyl oh eoies Rt PSP s
than 500 pRRiisn BinghitdrhdeO8 gl BrehidfihaPhusut 1) 126,366, drA80 Rduksl Adut 80, 200,
retained in the device tor greater than 10 minutes, 120 m nutes, 360

m nut es, A004HEY oxil 0N hosirs, betwaettabonbl20 niheteslionbeos 486 sumitese or bedwesn about

d 1 e i i 0
o or mSor | O IRREL 1o Bhoyfl 48 SRS HELEE ek BLARE SbiibfoRbnasprc.,
}:_han abogt [03230/(§yﬁﬁ@) 1|05§/¢omﬁ:u;&% ﬁi@gﬂl aaghdut h')ﬂllat leisa'ﬂdn- .‘R;ef B, ]ICI@[Q 75,(58 or25
| qur es a 'y SS SVYILI nge Or | Veril nger on- .
ol Lo s neifoSef arneisi Mg SiandRr lorl an A G LA 1 syrineg,
di spensi ngntot Buti6h SfmBrbrdnif £er BAkEE. MOhe’nititicHON 6 cdaninbVE tHAQWSHFRGISE0

includes a cylindrical wall 22 defining a central bore 24 (Fi ure 3).
One end 2avreYidesdess Biand Sy 1€%ntve of 3%orageteeationdn golnsﬁﬁ&rqnhléscmma%w 2

of the housi bV -nlu j i Tk
central b;&etﬂ%é?[@gﬁ?ntggéﬂ-l%i 2??%% gpﬁ%gﬁ%uﬁ%ﬁl%\?\gﬁwgg&ggjﬁ%ﬁf
del i very, Ipictager @placsbalfpmektenimapbeinssered &y ipatfenfieg ndu@ivelpiouplgd
storage in,syringe 10, an Interferqn-B solution is di.spased dn, ..
central bolEBAMEF SREGRORICY 26 Alame ALSTREG SReREotPoRy SR BIEReRed FopiRns g
of pl ungerplacdbo fdrddibtiénal i nge 10 is constructed or cleaned prior to
use to renpve or . reduce the amunt of gregatjng netals on the

surf aces. olStihSuisghls RERenFirge dptte CERsRI 4 prosidind YgIags Fogiitions which reduce

Interfero NthBpert&h ﬁ‘égi‘ééaiion S ARt bR AR A 6 RYe1O HeseHBANBHvddré OF
to use to rehove or reduce the anpunt of aggregating netals, such as

i ron, coppakilably e Bectan Ditkinsen prdbPundgnGles &mbh. Dherswtings gerghdevices are
surfaces ri.n I I t i the.

Interfer o;ﬁgr@wég? ﬁ%éialéth% {J%){Aﬁl Ieﬁ%rgégﬁtég?gsg%gﬁgg? ﬁe’wré’%‘&r%aér%?a%g%st’ﬂf&? d
120, 360, 4p66)a0. Thesdtdesicesahayiie iBled R0 condBidratedGhlfmic 4oi)@.gh@8Vesto

bet ween about 120 m nutes (o abo 480 m nutes, or. between,about 30
M nut es t oCHIGBLFSLREAlRG lﬁatﬁlééol@rwegttbaroaaer Rpreaty Washes e ul hfeéé‘”ﬁ

sulfuric acid before filling the device with Interferon-. After washing the device with the
acid and basic solutions, the amount of aggregating metal remaining in the syringe may be
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[32] Syringe 10 is constructed or cleaned such that |ess than 500,
250, 100, 75, 50 or 25 parts per billion of aggregating netals
(individually or in total) are released fromthe syringe into a
solution of Interferon-B after storage. The construction or cleaning

of the syr, e 9 gation
Tn an 1 ot oepannid GPaRfiRlie st Kookl Mgy Edirite BANRRS
syringe. 'ﬁpectmmr &omg @rbe@aumnﬁ[)enmﬂbpya&i ayelacetio formulaaon; thatvasostored
Interferon %&g ceho for%g li{tlé be neasured by perform ng

| nduct i vel'y orpore fangrg netry or Atonic Absorption

Spect r 0scqs4] ommm@rmegt@:agad@weug dé@élﬂaeﬁlhbcﬂlea@ e Rerirdge! sdratetieestor stbrid
Suitabl e syringe storage devices capable of providing storage

condi t i on<T AfiIVERNg hdgsicEon-Hare ydihinsthe seane pEida invertionioidasi that thyt elements of
aggregati i I

D1 okt maon TRl et ere By Erfact R e BRI TR Gro A B0 10, LB RRLOT
known in tl¢se thant500 paots pexbaﬂimne),f ag@‘egdﬁn@meﬁiﬂmﬂntthé\k}n&xtmﬁ oSﬁﬂerﬁéh—B Each of

6, 263, 641; 95 716 57 e devi ma ed with
concentratﬂee(ﬁeg 9o i eafBﬁi‘fa g"@‘? E‘F B’Wtﬂ% 5%#'@ e (S
foll oved hylesss@ntethesied sahiofis m&@mde@ammw@ba $Eha0M ah@ sé_s@lu@éshes
sul furic amd@eforeflllln the device with Interferon-B. Afte

washi ng t Feages ekothersipraggsegessdncludermpgules (Dolig: Homials (ﬁ%@l&ﬂ@aﬁtba@f
aggregati '@)T‘?é } remaining in the syringe nay be deterricined by
ritisng-the ge MI-performng Inductively Coupled Pl asma Mass
Spect r onet[#3F] o ﬂ"hﬁmmtmnmﬁ be ﬁuﬂmnd@pdwd imthe dillovang exapiptes sivltich do not limit
formul ati nthaet %rPg ?cp r|nefor nore than about 10

m nut es. (ﬁ['?fﬁfp,éﬂ' olﬁ%‘ﬂl R esgpg a%%ﬁ“ ‘e is described above as a
syringe, other devices for storing or delivering Interferon-B are
within the scope of the invention pEEOVi ded that the el enments of each
device that are in contact with the on-B for nore than about
10 m nutes rel ease | ess than 500 parts per billion of aggregating
nmetals into the sol ut| on of I nt erferon B. Each of these deV| ces can
be manuf acizampy anerdli Bis ge fticy stabR eledstr

rel ease i t e i c

aci d and Bé%lﬂ‘&%s@%@%eﬁ%%?@ﬁﬁ% de?‘?%%nééélé %ﬂ% SoE kG
anmpoul es (réleasecﬂ:umoast)lunomﬁbsstérége Fig 4) and bags (50, Fig. 4). [35]

The i nvent urthe descri be Jlow ng exanpl es
whi ch do r{{%fﬁ \erﬁa{'d %ceelb GoptafeEs w&éﬁﬂ}fﬂa&e@@ Hpecplorsl S relocted from
clai ms. EXAMilfaerEna g Bach mn@iaem%e%mgaéﬁomﬁl%tvﬁmm&wn of

Aggr egat i ng Met al Rel ease: [36] The follow ng procedure can be used

to det er mifpEgionarrbitng @kofémeagof}qu rsulaioreexsent Intexferonr. The
| ut _
ol 0, S borkhAgR o Sk RRHRER BFL LA SANRRRE U By
| ot . Each ntieuitsi Tierplacebd foemunlaticiarxsaabesd lq,mnwsu:ftaﬂld m&mntd tetamihethebo
f | at | udi |1 of th t he, f. t
|t o1 f or orfORESFHIP L ApGREALDH A, S B A Gl Bk FaSfhoa o e DYt SRR
for a per itgQdn@fctiadlp CouglE@RSY ScbRenétEOandi AR A bsdBoR Bp&absopy

formul ations are anal yzed by any suitable neans to determ ne the
concentration of aggregating netals. Suitable anal ytical nethods

i ncl ude, &2 DBEte; %ﬂhﬁ&%f%%gr&&lﬂi%bﬁpﬂ{éiea@%h%d}{%

Spectronetty nd Atom c Absorption Spectroscopy.
[038] Avonex® liquid formulation contains Interferon-f3-1a, sodium acetate trihydrate,

glacial acetic acid, arginine hydrochloride and polysorbate-20 in Water For Injection (WFI).
Specifically, each 0.5 mL (30 mcg dose) of Avonex® in a prefilled glass syringe contains 30
mcg of Interferon-B-1a, 0.79 mg sodium acetate trihydrate, 0.25 mg glacial acetic acid, 15.8
mg arginine hydrochloride and 0.025 mg polysorbate-20 in WEI at a pH of approximately
4.8. The placebo formulation is prepared by combining each of the components of the
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Exanpl e 2- Determ nation of Aggregating Metal Rel ease from AvonexO:
[38] Avonex(r) liquid formulation contains Interferon-B-la, sodium
acetate trihydrate, glacial acetic acid, arginine hydrochloride and
pol ysorbate-20 in Water For Injection (WEl). Specifically, each 0.5
m. (30 nt i AAOROX bl o afl { j i 1S
30 g of oran) LATIMRTHS e BeRu i e R an B0t RS o BBl
ng gl aci alaredestribed ackntbrnatibng Publication No.#WOH8M800hiheehilie camentd oDdhicinayxe

pol ysor bat.e- 20 i n, ViEI, at H of, appr oxi mat .4.8. The pl acebo
Do ot § afeorerTin B perBiie A AREO SR & it et BS82°: e
Avbnek(r) difufabmghg lodisl seletied to dviaRbid @hd dntodint &a@fregatths FnetdiX ANALASHISf
formul ati ons of Interferon-13 are described in |International

Publ i cat i s¥pradosolufiens gftegmuinees pes fdled wit theorlacebr Sroplatipn @il stored for a period

i ncor por at ' 3 nee:. a?ggk d ch
as 60, fréﬁgggﬁéﬁ% gg?ﬁé?ﬁg&ﬁb@ﬁPs g@ﬁ%&%@% 0 ev%ﬁhgﬁé&?ﬁ%%gﬁggﬁt of
aggr egat i rgmpardtales Ar sainplesdhd placebs foomelatienis atalysed by TinncSyaly Goadeddviass
filled with the placeho forpul ati on.and stored for a period of

bet ween 3 ef@ﬂ}ﬁ%@;%ﬁ%—fﬁnégﬁtggglpplgﬁgﬁl%gr%ﬁ{iw W¥Acati on for about 5

m nutes at roomtenperature. A sanple of the placebo forrmulation is
anal yzed by Inductively Coupled Mass Spectronmetry to determ ne the
anount of aggregating netals. O € s [039] It is to be
under st 0o at, Wi ' b a s, | R R HhaHRE Wi
with the gg%é]l F[teld dﬂgglél?%gttolbgir@?ﬁ%% ,ﬁﬁ%‘ﬁ% ;Egr eggidn%ﬁg%dscrci ‘gﬁ‘ on is

i ntended tthe ddtdiled destipticuitieraot theiforegoingdeseriptioe ithtendea tb flveinate eud not

which is defiped b e.scope of.the ded claips. Oth c
advant age g”%#] ¢ Fﬁ)o@% P f ﬁ‘gﬁvc?ﬂgona?&m&/il’i %e%ﬁ? eﬁg EopE Ogﬁle taﬂ%enﬁ %ﬂ ‘ﬁ%\%g'n Qﬁm
clainms. TReeck aivabtagefahd imogifichitons axevithinthe agupe o the @bllovwing claiins. A

nmet hod for storing and delivering solutions of Interferon-13
conpri sing: .providing a device including a housing, wherein the
housi ng conpri ses an aggregating netal; renoving or reducing an

anount of the aggregating netal fromthe device; filling the solution
of Interferon-fl into the housing, wherein, after filling the
solution, the housing releases a concentration of an aggregating
metal into the solution of |ess than 500 parts per billion. 2. A

met hod for storing and delivering solutions of an Interferon-13
conprising: providing a device including a housing, wherein the
housi ng conprises an aggregating netal; renoving or reducing an

anount of the aggregating netal fromthe device; filling the solution
of Interferon-13 into the housing, wherein, after filling the
solution, the housing releases a total concentration of aggregating
netals into the solution of | ess than 500 parts per billion.



3. A nethod for storing and delivering solutions of Interferon-13
conprising: providing a device including a housing, wherein the

housi ng npt l.se n_aggregatin | . renoving or reducing an

anount of ﬁgangﬁé?@&%‘tﬁlg&‘%ﬁlg] g? g%f%ﬁf’ﬁ% device; and filling the
solution of the Interferon-fi into the housing, wherein, after

filling the s\l mkthod foraggingaad delivetihg sohiteomt ef hiterfedorcfusmpkidiyg: providing a
aggregating nmetals in the sojution is |less than 15% after storage..

4. A dev@dggwe _Igqq*@ceu%gmﬁegﬁﬁ&erwsmgfwwmga%?%%?gﬂlp%mﬂ% gyipg or
t he housipgGRMRnRRA @ﬂh@%@%ﬁﬁg RGtaBEAthe RRRESHMing measmfeﬁ oPfntdrffon-

aggregating nmetal has been Tenmpved or reduced; a solution o i
| nt er f er dhintc3he bousingewheietnh aftertfillingtba silwiégon, tiedwouding tefrasdsauronergtration of an

rel eases a total cancentratian of.,aggre ng neials into the

| ntort or doet B g fRGRRRE ARG BRE I b ssBbBih  Ton. S, The

met hod of any one of clainms 1 to 3, or the device of claim4, wherein

t he aggr égat i pgmetbd fori ssoriglaad teivefing solathvms of avuntarfeng-p sompridingd providing a
copper, njckel, | ypdenum and tungsten. 6. . The nmet hod or device  of

ol al m 5, UGFEP BicHTER BRIGPEGRRITHE SEIOHFINE SOERTGS o AEEIERne R PO

any one Gl ai®nlouhfofine SarddifingBalRom ihdLdedicR Hlin¥R s8lufioh B Interferon-
device is a syringe, bottle,” vial or a bag. S.The nethod or device

of cl ai mBriptothehaisingt wherginy piter fillingthe olutiapethe hogsingieéeamstalioid]l ewhcentiyption

one of cl ai 4 I | C f ¢l a4, wherein the housing
of “the asrRBefuh Pl B8 YT EEs RulePedrs BFEUBME "To  The

nmet hod or device of claim9, wherein the housing is constructed of
gl ass. 3. A method for storing and delivering solutions of Interferon-f comprising: providing a

device including a housing, wherein the housing comprises an aggregating metal; removing or
reducing an amount of the aggregating metal from the device; and filling the solution of the
Interferon-f into the housing, wherein, after filling the solution, aggregation of Interferon-p

caused by aggregating metals in the solution is less than 15% after storage.

4. A device comprising: a ousing for retaining a solution, wherein the housing comprises
an aggregating metal, wherein an amount of the aggregating metal has been removed or
reduced; a solution of Interferon-p retained within the housing, wherein the housing releases a
total concentration of aggregating metals into the Interferon-$ solution of less than 500 parts per

billion.

5. The method of any one of claims 1 to 3, or the device of claim 4, wherein the

aggregating metal is selected from the group comprising iron, copper, nickel, molybdenum and

tungsten.
6. The method or device of claim 5, wherein the aggregating metal is tungsten,
7. The method of any one of claims 1 to 3, or the device of claim 4, wherein the device is a

syringe, bottle, vial or a bag.

8. ‘The method or device of claim 7, wherein the device is a syringe.



11. The method of claiml1l or claim2, or the device of claimi4,

wherein the housing rel eases a total concentration of aggregating

met al s of | es h l '

ot ai ned o't RN by BHEORRR 1R, B hORE3r o o EhiBip sl fbshnd of
met hod ofthe iaiida id constratiad bf Passpmetaher waxicce of claim4, wherein the
housi ng rel eases a total concentration of aggregating netals of |ess

t han abou bill th olution is retained in

the housi cgree deRlnob S5t > 9o Trousing B3onSrbEHar BB of
claim1l or cI aim 2 or the device of claim4, wherein the housing

rel eases M.t OtTHe GARKESH glaii DBr Shine BT dgadeiitg oNElbia 8, vierdin e Hohﬁﬂg
about 500 féarts per billign after the solution is retained in th

housi ng fi§ieasss aqtalcoppaiiyatipnof aggegatingtuetals of leimtharrﬁ@uﬁé(é%mtsw 'all@rlr#ter
1 or clai l, sing rel eases

a total ctgélguélrl\%nal% P%?\l gélfnggeg%lgsglfﬁir)\g@?%%rg %PG‘I ess t an about 500
parts per billion after the solution is retained in the housing for
greater tRan dbsuncta@Dofnilain &or claitb?, of e dwtchoﬂclaxrm ¢, wlienein therhousing m

2, or the _gdevic erenth t ot
concent r JEFE iR esPedirlit ot BBicbathe Mials Bt b e FsGE SEuts o8 Qlign ater
bill'ion aht elutidies sahibéd @rihd Eodsﬁ@&bﬂ‘%ﬂat@ﬂh&f@ohpmllﬁﬁufe@r about 120

m nutes to about 480 m nutes 16. The method of claim1l or claim2,

or the device of cl relnt ousi n Iea
concent r at on @F%@q@%fa‘fl?% etlar (5’F q? é%?cgﬂgﬁ E’S@Baﬁjﬂ‘%‘%er
billion abfefleshiGals@hsdnk@fiod & afgeﬁeghﬁl?g%étﬂlsbh%smh'&hﬁlﬂu Seu @Q%HE b1ﬁf39 after
m nutes to about 420 m nutes. . The nethod of claim1l or Claim?2
or the deb¢ sadutism ig redginediin tbmla;crvéing f‘omeat@ubanﬁjmtsi@as@gtea t ot al
concentration of aggregating netals of |ess than about 250 parts per
billion. Hgd I
claim 4, ere| n ?%émious?l%n ?éﬁelg%%%%gﬂ% %jv{&ég%lgfé%fkr e?%%ﬂ%ﬁm%mg
aggr egat |rnlgama &ital cohcdngrsBont dlaggmiatintg ri€6ls palessthpeabdut 500 wants pedBillioRtager
met hod of I m2 or the dev i m4, wherein the
housi ng r ?%g'étéoél 1§rett:8{1%cﬁng?%130é1ﬁ%§? %C‘fftﬁ PB‘gJéBt%lrﬂﬁ‘ ekt al s of |ess
t han about 75 parts per billion.

15, The method of claim 1 or claim 2, or the device of claim 4, wherein the housing

releases a tofal concentration of aggregating metals of less than about 500 parts per billion after

the solution is retained in the housing for about 120 minuies to about 480 minutes.

16.  The method of claim 1 or claim 2, or the device of claim 4, wherein the housing
releases a total concentration of aggregating metals of less than about 500 parts per billion afier

the solution is retained in the housing for about 300 minutes to about 420 minutes.

17.  The method of claim 1 or claim 2, or the device of claim 4, wherein the housing

releases a total concentration of aggregating metals of less than about 250 parts per billion.

18.  The method of claim 1 or claim 2, or the device of claim 4,wherein the housing releases

a total concentration of aggregating metals of less than about 100 parts per billion.

19.  The method of claim 1 or claim 2, or the device of claim 4, wherein the housing

releases a total concentration of aggregating metals of less than about 75 parts per billion.



20. The nethod of claim1l or claim2, or the device of claimi4,
wherein the housing releases a total concentration of aggregating
netal s of |ess than about 50 parts per billion. 21. The device of
claim4, wherein the aggregation of Interferon-0 caused by

aggr egat i ngp, Mtk feltdd bP@1a8RN ¥f bigih 3, %r hleaéwéefh@elaﬁ#%@{e}&ﬁ the hesiHge
22. The nethod of claim3, or device of claim2 wher el n aggregation

of | nt er f efelspses Btotd gensgnippjion gtassrsartinggnatals ofiless ﬂwnﬂ‘mt%pms iflign| ess
than 10% after storage. 23. The nethod of claim 3, or device of

claim2l, yher %Qdﬁ%&gﬁmlﬁnw&fmﬂﬂﬁﬁg/ér% aB0n kAR cQ&éc@gg
netal s |nthe solution is |ess than 5 ter storage. he rrethod

of cl ai m Jmetls infbe pobutioniis lepsdhanm (3% afichategen aggr egat i on of
Interferon-13 caused by aggregating nmetals in the solution is |ess

than 2% afier IhenR88d of déim I beddRibeslaRi zlawer@mg%gﬁbﬁbmwwe@n% 5
to 20, or 22 to 24, or, device of anty one of clains 4 to 24, wherein
1L

the | nt er fEpeA D1 segregafing wetalsiphe seuton is lepgthanri(ide #ﬁ‘ﬁ‘@ﬁ%f any one of
claims Ito 3, 5to 20, or 22 to 25 further conprising cleaning the

devi ce Wi t1B. an The idthd@bEiglhiens, or defice bOElaBIEV, Gherein a@f¥ei0R oPlntetferdh
to 25, V\/nere%cg t he houmgg gas been  cl eiamed W|th an acid wash. 8
The net hod®2B¥ed BX pemprating metelsinihe golptipngs less thap g afieystogages o 25 or
device of any one of clains 4 to 25 further conprising constructing

t he devi cezd o Imaelnethol bfclaifig) of device 2P EIRIRUZL, ivigteiiRE gk fatib® of RtkHfefoRPEN

r | 1ion . of
500 parts (g sed tgy aggrggatlrcl)g m%tlé s?r? ﬁme solution is less than 2% after storage.

25.  The method of any one of claims 1 to 3, 5 to 20, or 22 to 24, or device of any one of

claims 4 to 24, wherein the Interferon-p is Interferon-f-1a.

26.  The method of any one of claims 1 to 3, 5 to 20, or 22 to 25 further comprising cleaning

the device with an acid solution.

27.  The device of any onc of claims 4 to 25, wherein the housing has been cleaned with an

acid wash,

28.  The method of any one of claims 1 to 3, 5 to 20, or 22 to 25, or device of any one of
claims 4 to 25 further comprising constructing the device to reduce the amount of aggregating
metals to less than 500 parts per billion of tungsten.
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